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 disassemble the product.

4. We recommend that you add the following precautions to any instruction manuals
you prepare for the system into which the product is 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.

ltems to Check Before Unpacking

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

* Hasthe correct product been delivered (i.e., the correct model number and speci-
fications)?

* Has the product been damaged in shipping?
¢ Are any screws or bolts loose?
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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 Indicatesan imminently hazardous situation which, if notavoided, will result in death
or serious injury.

/\WARNING  Indicates a potentially hazardous situation which, ifnotavoided, could resultindeath
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.



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.

/N\WARNING Do not touch the inside of the Inverter. Doing so may result in electrical shock.

&WARNING 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 resultin
electrical shock.

&WARNING Do notdamage, pull on, apply stress to, place heavy objects on, or pinch the cables.
Doing so may result in electrical shock.

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

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

&Caution 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.

 Locations 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.

&Caution Do nottouch the Inverter heatsink, regenerative resistor, or motor while the power is
being supplied or soon after the power is turned OFF. Doing so may result in a skin
burn due to the hot surface.

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

& Caution 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.
* Locations subject to possible exposure to radioactivity.

L ocations close to power supplies.



Transportation Precautions

& Caution

& Caution

& Caution

To avoid injury while transporting the product, do not hold it by the front cover or pan-
el. Instead, hold by the bottom of the heat sink.

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

/\ WARNING

/\ WARNING

& Caution

& Caution

& Caution

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 externalemergency stopping device thatallows aninstantaneous stop of
operation and power interruption. Not doing so may result in injury.

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 resultin fire or
malfunction.

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

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-V AC
class, or 10 Q orless forthe 400-V AC class. Not connecting to a proper ground may
result in electrical shock.



& 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.

Confirmthat 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.

Connect the Braking Resistor and Braking Resistor Unit 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 resultin
fire, injury, or damage to the product.

Do not connectan AC powertothe 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 resultin electrical shock or
damage to the product.

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.



/\ 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 resultin injury.

Do not perform a signal check during operation. Doing so may resultin injury ordam-
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 resultin
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, the Operator, or optional items, or
replace fans while power is being supplied. Doing so may result in injury, damage to
the product, or malfunction.



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

\
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STOP
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N\ WARNING - 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.

A\ AVERTISSMENT - &5dve e e
electrique.
® Lire le manuel avant l'installation.
& ® Attendre 1 minute aprés la coupure de I'alimentation,
pour permettre la décharge des condensateurs.
© Pour repondre aux exigences C€, s'assurer que le
neutre soit relié 4 la terre, pour la série 400V.
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® Read manual before installing.
A ® Wait 1 minute for capacitor discharge after
disconnecting power supply.
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A\ AVERTISSMENT - Segrace ="

o \EAMT. EHRONICIRATRIRREPEEEHRH FSL.
& o BBEPRUBRERE ) AR TOY b —%
HEEWVTFE,
® 400V /(=5 DigEIZ. BROPERLEBSNT
W T EERRBUTTEL. (CEM)

® Lire le manuel avant l'installation.
A ® Attendre 1 minute aprés la coupure de F'alimentation,
pour permettre la décharge des condensateurs.
® Pour répondre aux exigences C€, s'assurer que le
neutre soit relié a la terre, pour la série 400V.




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

Input specificatons ——— | INPUT : AC3PH 200-230V 50/60Hz 1.1A
OUtpUt Speciﬁcations — 1 OUTPUT: AC3PH 0-230V 0-400Hz 0.8A 0.3kVA
LOT NO: MASS : 0.6kg
SER NO: PRG:

FILE NO : E179149 INSTALLATION CATEGORY II

(_IP20 OMRON Corporation MADE IN JAPAN Mg |

e Checking the Model
3G3MV-A4007

Maximum applicable motor capacity
Voltage class

Installation type

Series name: 3G3MV Series

Maximum Applicable Motor Capacity

001 [0.1 (0.1) kW

002 [0.25/0.37 (0.2) kW
004 |0.55 (0.4) kW

007 1(0.75) kW

015 |15 (1.5) kW

022 2 (2.2) kKW

037 7 (3.7) kW

055 5 (5.5) kW

075 5 (7.5) kW

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

Voltage Class

2 Three-phase 200-V AC input (200-V class)
B Single-phase 200-V AC input (200-V class)
4 Three-phase 400-V AC input (400-V class)




Installation Type

A Panel-mounting (IP10 min.) or closed wall-mounting models
C Closed wall-mounting models
(NEMA 1 type for North America)

Note A-type models with 5.5-KW and 7.5-KW capacity also have NEMA 1 enclosure ratings.

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

m Accessories
Set screws and other necessary parts must be provided by the user.



About this Manual

This manual is divided into the chapters described in the following table. Information is organized by
application area to enable you to use the manual more efficiently.

Chapter

Contents

Chapter 1 Overview

Describes features and nomenclature.

Chapter 2 Design

Provides dimensions, installation methods, wiring methods, peripheral
device design information, and peripheral device selection information.

Chapter 3 Preparing for Operation
and Monitoring

Describes nomenclature and Digital Operator procedures for operating
and monitoring Inverters. Data copying and other functions are
described.

Chapter 4 Test Run

Describes the method for controlling a motor through the frequency
adjuster on the front of the Inverter. This can be used for trial
operation of the system.

Chapter 5 Basic Operation

Describes basic Inverter control functions for users not familiar with
Inverters. The functions that must be understood to drive a motor with
an Inverter are described.

Chapter 6 Advanced Operation

Describes all of the functions provided by the Inverter. These functions
will enable more advanced applications, and includes functions that
will improve motor control through the Inverter, such as
responsiveness (torque characteristics), increasing speed accuracy,
PID control, overtorque detection, and other functions.

Chapter 7 Communications

Describes the general-purpose RS-422/RS-485 communications
functions provided by the Inverter, including connection methods and
sample programming for SYSMAC Programmable Controllers.

Chapter 8 Maintenance Operations

Provides maintenance, inspection, and troubleshooting information.

Chapter 9 Specifications

Provides Inverter specifications, as well as the specifications and
dimensions of peripheral devices.

Chapter 10 List of Parameters

Lists basic information on Inverter parameters as a reference for users
already familiar with Inverter operation. Parameters are listed in order
with the page numbers of further information for easy reference.

Chapter 11 Using the Inverter for a
Motor

Describes information on using the Inverter for a motor.
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Overview

Chapter 1

1-1  Functions

The multi-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 requirements for world-

wide use.

Furthermore, the 3G3MV-Series Inverter incorporates a variety of convenient control,
network, and 1/O functions that are versatile and easy-to-use.

m SYSDRIVE 3G3MV Inverter Models

* The following 200-V-class (three- and single-phase 200-V AC types) and 400-V-class (three-phase
400-V AC type) 3G3MV models are available.

Rated voltage Enclosure rating Maximum applied Model
motor capacity

3-phase 200 V AC Panel-mounting models (conform | 0.1 (0.1) kW 3G3MV-C2001

to IP20, NEMA 1) 0.25 (0.2) kW 3G3MV-C2002

0.55 (0.4) kW 3G3MV-C2004

1 (0.75) kW 3G3MV-C2007

1 5 (1.5) kW 3G3MV-C2015

2 (2.2) kW 3G3MV-C2022

7 (3.7) kW 3G3MV-C2037

Closed wall-mounting models 5 (5.5) kW 3G3MV-C2055

(conform to NEMA 1, IP20) 5 (7.5) kW 3G3MV-C2075

Single-phase 200 V AC | Panel-mounting models (conform |0.1 (0.1) kW 3G3MV-CBO001

to IP20, NEMA 1) 0.25 (0.2) kW 3G3MV-CB002

0.55 (0.4) kW 3G3MV-CB004

1 (0.75) kW 3G3MV-CB007

1.5 (1.5) kW 3G3MV-CB015

2.2 (2.2) kW 3G3MV-CB022

3.7 (3.7) kW 3G3MV-CB037

3-phase 400 V AC Panel-mounting models (conform |0.37 (0.2) kW 3G3MV-C4002

to IP20, NEMA 1) 0.55 (0.4) kW 3G3MV-C4004

1 (0.75) kW 3G3MV-C4007

1 5 (1.5) kW 3G3MV-C4015

2 (2.2) kW 3G3MV-C4022

7 (3.7) kW 3G3MV-C4037

Closed wall-mounting models 5 (5.5) kW 3G3MV-C4055

(conform to NEMA 1, IP20) 5 (7.5) kW 3G3MV-C4075

Note The figures in parentheses indicate capacities for motors used in Japan.
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m Powerful Torque Ideal for a Variety of Applications
The 3G3MV is OMRON’s first compact Inverter incorporating an open-loop vector control function,
which ensures a torque output that is 150% of the rated motor torque at an output frequency of 1 Hz.

Ensures amore powerful revolution atlow frequencies than any conventionalinverter. 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.

* Incorporates a control transistor. Therefore, the Inverter will provide powerful control by just connect-
ing a braking resistor.

* Incorporates an inrush current preventive circuit that prevents contact weld at the input power supply
block.

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 Communications Proto-
col, thus making it possible to easily construct networks with the use of the Protocol Macro or ASCI|I
Unit mounted on an OMRON SYSMAC PC. The MODBUS 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 commu-
nications just like standard 1/0 communications.

Furthermore, CompoBus/D communications conform to the DeviceNet communications protocol for
open networks, thus allowing construction of multi-vendor networks in which other companies’
devices can coexist.

Note 1. MODBUS communicationsand CompoBus/D communications cannotbe performed simulta-
neously. It is necessary to select the type of communications required.

Note 2. Only CompoBus/D Communications Units manufactured after January 1st, 2000 can be con-
nectedto 5.5-kWand 7.5-kW Inverters. Earlier products are not compatible with these Invert-
ers.
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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: 0 to 10 V

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

* Pulse train input: 0.1 to 33.0 kHz set with parameter

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

m Suppression of Harmonics
Connectsto DCreactors, thus suppressing harmonics more effectively than conventional AC reactors.

Furtherimprovement in the suppression of harmonics is possible with the combined use of the DC and
AC reactors.
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1-2 Nomenclature

m Panel

Front panel

B

1

m MIN  MAX
FREQUENCY
STOP
= RESET [t

— Digital Operator

mounting
screw

Terminal !
cover

Four
mounting ——

OMmRON l@ RUN[ <}—

holes

©)

S e ALARM[ <}—

200V 3PHASE l | ||II| I nemsizoraosr  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 ® 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.

AT IR — 95 - BEOBZNEBOET.

® BXAHI. EHROFICIIATERRHABEST S T,
A o BRORUBREN%  SLURETOY b/—-%
AEBLNTTE L.
® 400VERA V)~ DIgHIE. BRODPHADEIBINT
WD T EZEMBBULTTEL. (CEXm)

- RUN indicator
——— ALARM display

— Front cover

Bottom cover

Note None of the following 200-V models have a terminal cover or mounting holes. Instead, the front
coveris used as a terminal cover and two U-shaped cutouts are provided in place of the mounting

holes.

3G3MV-C2001 (0.1 kW), 3G3MV-C2002 (0.2 kW), 3G3MV-C2004 (0.4 kW), and 3G3MV-C2007
(0.75 kW)

3G3MV-CB001 (0.1 kW), 3G3MV-CB002 (0.2 kW), and 3G3MV-CB004 (0.4 kW)
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m Digital Operator

Data display S—

Simplified-LED {
indicators

FREQUENCY
adjuster
MAX
Operation keys FREQUENCY
DIGITAL OPERATOR
PJVOP140
Appearance Name Function
Data display Displays relevant data items, such as frequency reference,
output frequency, and parameter set values.
FREQUENCY adjuster | Sets the frequency reference within a range between 0 Hz

MIN - MAX
FREQUENCY

and the maximum 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.

= = ] 1]
| c Py m
] — = n

MNTR indicator

The values set in U01 through U18 are monitored while
this indicator is lit.

F/R indicator

The direction of rotation can be selected while this

i 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.

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.

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

>0

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

Name

Function

Decrement Key

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

Enter Key Enters multi-function monitor numbers, parameter
) numbers, and internal data values after they are set or
changed.
° RUN Key Starts the Inverter running when the 3G3MV is in operation
RUN with the Digital Operator.
p— STOP/RESET Key Stops the Inverter unless parameter n007 is set to disable
RESET the STOP Key. Functions as a Reset Key when an Inverter

error occurs. (See note.)

Note Forsafety 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 All 3G3MV Models

e NEMA 4X Washdown Option
A NEMA 4X enclosure option is now available for 230 V and 460 V, three phase Units.

e Motor Rotation Selection (Parameter n040)
This function is used to determine the motor rotation direction.

e Accel and Decel Time 3 and 4 (Parameter n041, n042, n043, n044)

These times are used with multi-function inputs to add two sets of acceleration and deceleration rates.
These times are activated when multi-function input terminals programmed to settings 11 and 27 are
opened and closed in combination. Accel and decel times can be set independently.

e Multi-Function Analog Output Setting (Parameter n066)
A setting has been added (6) to monitor frequency reference with a 0-10 VDC analog output.

e Multi-Function Analog Output, Pulse Train Frequency Selection (Parameter n150)
Settings 40 through 45 have been added as new selections for the relationship between the monitor
output and the max frequency (40) or the frequency reference (41 through 45).

e Undertorque Detection (Parameter n117, n118, n119)

This function compares drive output current ortorque with a preprogrammed level for a preprogrammed
time period. If the output is less than the predetermined level, an undertorque condition exists and can
be used to activate a multi-function output terminal.
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2-1

Installation

2-1-1 Dimensions

1.5 mm g o 1.5 mm
0.06in) |0 HHHHHHH'” 0.06in) [
T HHDH T
Lo
oL mﬁiﬁ_ﬁ Hﬂ o,
e e [}H
8.5 mm - 85 mm T
W T (033in)t p ——w — (0-331in)
m 230 VAC 3-Phase
Voltage Model Number | Unit w H Weight kg
Class (Ibs.)
230 VAC C2002 mm 68 148 76 0.6
3-Phase (in) (2.68) (5.83) (2.99) (1.5)
C2004 mm 68 148 108 0.9
(in) (2.68) (5.83) (4.25) (2.2)
C2007 mm 68 148 128 1.1
(in) (2.68) (5.83) (5.04) (2.6)
C2015 mm 108 148 131 1.4
(in) (4.25) (5.83) (5.16) (3.5)
C2022 mm 108 148 140 1.5
(in) (4.25) (5.83) (5.51) (3.7)
C2037 mm 140 148 143 2.1
(in) (5.51) (5.83) (5.63) (5.3)
C2055 mm 180 260 170 4.6
(in) (7.09) (10.24) (7.03) (10.1)
C2075 mm 180 260 170 4.8
(in) (7.09) (10.24) (7.03) (10.6)
m 230 VAC Single-Phase
Voltage Model Number | Unit w H Weight kg
Class (Ibs.)
230 VAC CB002 mm 68 148 76 0.7
Single-Phase (in) (2.68) (5.83) (2.99) (1.8)
CBo0o4 mm 68 148 131 1.0
(in) (2.68) (5.83) (5.16) (2.2)
CBoo7 mm 108 148 140 1.5
(in) (4.25) (5.83) (5.51) (3.7)
CB015 mm 108 148 156 1.5
(in) (4.25) (5.83) (6.14) (3.7)
CB022 mm 140 148 163 2.2
(in) (5.51) (5.83) (6.42) (5.5)
CB037 mm 170 148 180 2.9
(in) (7.03) (5.83) (7.09) (6.4)
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m 460 VAC 3-Phase
Voltage Model Number | Unit H Weight kg
Class (Ibs.)
460 VAC C4004 mm 108 148 110 1.1
3-Phase (in) (4.25) (5.83) (4.43) (2.6)
C4007 mm 108 148 140 1.5
(in) (4.25) (5.83) (5.51) (3.7)
C4015 mm 108 148 156 1.5
(in) (4.25) (5.83) (6.14) (3.7)
C4022 mm 108 148 156 1.5
(in) (4.25) (5.83) (6.14) (3.7)
C4037 mm 140 148 143 2.1
(in) (5.51) (5.83) (5.63) (5.3)
C4055 mm 180 260 170 4.8
(in) (7.09) (10.24) (7.03) (10.6)
C4075 mm 180 260 170 4.8
(in) (7.09) (10.24) (7.03) (10.6)
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m Enclosed Wall Mounted Type (NEMA 4)

Voltage Model Size Dimensions in inches (mm) Weight Lbs.
Class (k)
CIMR-V7CU- HP w H D

20P2 0.25 6.10 7.56 6.50 7.77
(155) (192) (165) (8.52)

20P4 0.5 6.10 7.56 6.50 7.99
(155) (192) (165) (3.62)

20P7 1 6.10 7.56 6.50 8.21
230V (155) (192) (165) (3.72)
3-Phase 21P5 2 6.69 10.0 7.48 13.03
(170) (254) (190) (5.90)
22P2 3 6.69 10.0 7.48 13.25
(170) (254) (190) (6.00)
23P7 5 6.69 10.0 7.48 13.69
(170) (254) (190) (6.20)

40P2 .25 6.10 7.56 6.50 8.43
(155) (192) (165) (3.82)

40P4 5 6.10 7.56 6.50 8.43
(155) (192) (165) (3.82)

40P7 1 6.10 7.56 6.50 8.65
460V (155) (192) (165) (3.92)
3-Phase 41P5 2 6.69 10.0 7.48 13.25
(170) (254) (190) (6.00)
42P2 3 6.69 10.0 7.48 13.25
(170) (254) (190) (6.00)
43P7 5 6.69 10.0 7.48 13.70
(170) (254) (190) (6.20)

24
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2-1-2 Input Fusing for NEMA 4X Inverters (Refer to the tables below.)

Input fuses are required for proper branch short circuit protection for all NEMA type 4X inverters. Use
the recommended fuses listed below. Failure to use the listed fuses may resultin damageto the inverter

and/or personal injury. All other non-NEMA type 4 inverters can use either fuses or MCCBs for branch
circuit short circuit protection.

All models have UL evaluated motor overload protection builtin. Motor overload protection is also pro-
vided in accordance with the NEC and CEC. Additional branch circuit overload protection is not re-
quired.

m 230V 3-Phase

Model | (NEMA 1) 3G3MV-C | 2002 2004 2007 2015 2022 2037 2055 2075

(NEMA 4X) V7CU 20P2 20P4 20P7 21P5 22P2 23P7 25P5 27P5

Capacity (kVA) 0.6 11 1.9 3.0 4.2 6.7 9.5 13.0
Rated output current (A) 1.6 3.0 5.0 8.0 11.0 17.5 25.0 33.0
Rated input current (A) 1.8 3.9 6.4 1.0 |151 |240 [33.0 |396
Max. Time Delay Fuse 3.20 6.25 10.00 17.50 20.00 25.00 45.00 60.00
Rating (A)"

Max. Non-Time Delay Fuse 5.00 10.00 20.00 30.00 45.00 45.00 70.00 80.00
Rating (A)2

Max. MCCB Rating (A) 15.00 15.00 15.00 |[20.00 |30.00 |40.00 ([50.00 |60.00

m 460V 3-Phase

Model (NEMA 1) 3G3MV-C 4002 |4004 |4007 |4015 |4022 4037 4055 40758
(NEMA 4X) V7CU 40P2 |40P4 |40P7 |41P5 |42P2 |43P7 |45P5 |47P53

Capacity (kVA) 0.9 1.4 2.6 3.7 4.2 7.0 11.0 14.0

Rated output current (A) 1.2 1.8 3.4 4.8 55 9.2 14.8 18/21

Rated input current (A) 1.6 2.4 4.7 7.0 8.1 12.0 19.6 23.8/27.8

Max. Time Delay Fuse 2.80 |4.00 |8.00 12.00 |12.00 20.00M |35.00 45.00

Rating (A)?

Max. Non-Time Delay Fuse 5.00 (7.00 (12.00 |20.00 |20.00 35.00 60.00 70.00

Rating (A)2

Max. MCCB Rating (A) 15.00 | 15.00 [15.00 |[15.00 |15.00 20.00 30.00 40.00

Note 1. Apply UL designated Class RKS5 fuses.
Note 2. Apply UL designated Class CC or T non-time delay fuses.
Note 3. Model 47P5 rated 21A is only applicable to the NEMA 4X enclosed types.

* Input fuse sizes are determined by NEC guidelines, and should not exceed the ratings shown in the
table.

* Fuse Ratings are based upon 250 V fuses for 230 V inverters, and 600 V for 460 V inverters

* Fuse Manufacturer’s Designators:
Class CC: KTK, FNQ or equivalent
Class RK5: FRN, FRS or equivalent
Class T: JJS, JJN or equivalent

2-5



Design Chapter 2

2-1-3 Installation Conditions

m |nstallation Precautions

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

&WARNING Provide an externalemergency stopping device thatallows aninstantaneous stop of
operation and power interruption. Not doing so may result in injury.

&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.

&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 result in 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 3.7-kW Inverters)
Closed wall-mounting models (conforming to NEMA1 and 1P20): -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.

Note 2. All C-type Inverters (closed wall-mounting models: NEMA1-type for North America) are
closed wall-mounting models, and can be used within an ambienttemperature range of -10to
40°C. If the top and bottom covers are removed, the C-type Inverters can be used as panel-
mounting models (conforming to IPO0) 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.

* Ifa 5.5-to 7.5-kW Inverter or a C-type 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).

2-6



Design Chapter 2

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

m Dimensions
* When installing the Inverter, always provide the following clearances to allow normal heat dissipation

from the Inverter.

i
W= 30 mm min. (0.1 to 4.0 kW) . . ﬂ
50 mm min. (5.5 to 7.5 kW) 100 mm min. Air g
T
Inverter Inverter Inverter Side
&
W W W 100 mm min. Air ﬁ
T

—

m Ambient Temperature Control

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

* [fthe Inverterisinstalledin an enclosed environment such as a box, use acooling 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 ofthe Inverter may rise approximately 30°C higher than the ambienttemper-
ature. Be sure to keep away equipment and wires fromthe 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 produced by drilling.
Upon completion of installation, always remove the cover fromthe Inverter. Otherwise, ventilation will
be affected, causing the Inverter to overheat.
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2-1-4 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 neces-
sary to remove the front cover, terminal cover (unlessthe Inverteris a200-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.

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

* Presstheleftandrightsides ofthe front coverinthe arrow 1 directions and lift the bottom ofthe coverin
the arrow 2 direction to remove the front cover as shown in the following illustration.

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 direction of arrow 1 as shown in the following illustration.
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m Removing the Terminal Cover

e 0.2-to 3.7-kW Inverters

* Afterthe front coveris removed, press the left and right sides of the terminal cover in the arrow 1 direc-
tions and lift the terminal cover in the arrow 2 direction as shown in the following illustration.

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

* Presstheleftand right sides of the terminal cover in the direction of arrows 2 and liftitin the direction of
arrow 3 as shown in the following illustration.

Note None ofthe other 200-V models have a terminal cover. Instead, the front cover is used as a termi-
nal cover.
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Design

m Removing the Bottom Cover

* After removing the front cover and terminal cover, press the bottom cover in the arrow 1 direction

® 0.2- to 3.7-kW Inverters
based on position A as a fulcrum.

® 5.5-/7.5-kW Inverters

* After removing the terminal cover, loosen the fastening screws.
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® Removing the Front Cover of MV-4X - NEMA 4X/12 Models

IMPORTANT

* Damage to the drive can occur if the front cover is removed too quickly

* Remove the four mounting bolts and slowly take off the cover. Disconnectthe cable between the face

cover and the control board located in the lower portion of the Drive. For mounting, reverse the direc-
tion.

m Removing the Bottom Cover of Water and Dust- tight type (NEMA 4)
* Remove the four mounting bolts when installing cable glands, etc. Install wiring after inserting cables
through the cable glands and securing them to the bottom cover. See section 2-2-3 on recommended

cable gland sizes. Conduit plate gasket may be attached to the Drive and may not be removable in
some cases.
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2-2 Wiring

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

& Caution

& Caution

& Caution

& Caution

& Caution

& Caution

2-12

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-V AC
class, or 10 Q orless forthe 400-V AC 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.

Confirmthatthe 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.

Connect the Braking Resistor and Braking Resistor Unit 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 resultin
fire, injury, or damage to the product.

Do not connectan AC powertothe U, V, or W output. Doing so may resultin 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 low-capacity 200-V model), and bottom cover from the Inverter.
There is a label under the front cover indicating the arrangement of main circuit termi-
nals. 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

- - M

20000000000 -

_ L Control circuit terminals

||02022022222 s5]s6]57]P1]P2JR+R—|FS[FRIFC]

NS QPP DDDDD
[ 1 [ [ 1 I BRGNS e N B T T s T o] e e T s s s | e e e

% 50| 551|%6 66 Q| |ovevov2222?

[ 1T 1L [ [MATMB]MC] [s1]s2]s3]s4]sc]pc]s+]s—]am[ac|RrP]

m Arrangement of Main Circuit Terminals

e 3G3MV-[12001 through 3G3MV-12007 (0.1 through 0.75 kW):
3-phase 200-V AC Input
3G3MV-[1B001 through 3G3MV-[1B004 (0.1 through 0.4 kW):
Single-phase 200-V AC Input

Power supply input Motor output

[as [z s 7+ Jum vz i
N %% % 5
@ [nlel=]0]

Note For single-phase input, connect R/L1 and S/L2.
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e 3G3MV-[]2015 to 3G3MV-[12022 (1.5 to 2.2 kW): 3-phase 200-VAC Input
3G3MV-[1B007 to 3G3MV-[1B015 (0.75 to 1.5 kW): Single-phase 200-VAC Input
3G3MV-14002 to 3G3MV-14022 (0.2 to 2.2 kW): 3-phase 400-VAC Input

| = [+ ]+

79N
@@
1 A\

N NN 7N f\ 7N f\ 7N
cloleREER
0 I v ) O 1 P I ™ I
LR/U SN2 | TA3 B1 I B2 | UMt 1 V/TZ]W/TS]

Power supply input Motor output

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

e 3G3MV-12037 to -[12075 (3.7 to 7.5 kW): 3-phase 200-VAC Input
3G3MV-[1B022 to 3G3MV-[1B037 (2.2 to 3.7 kW): Single-phase 200-VAC Input
3G3MV-A4037 to {14075 (3.7 to 7.5 kW): 3-phase 400-VAC Input

el e N N G EN Y
geliblooeicer
1 I P A P I S P N Y A
l RL1 | SL2 | TA3 | - +1\[/+2 ‘ B1i B2 | UMt | VM2 l W/T3 l
S &

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

R/L1 Power supply input 3G3MV-[J2[1: 3-phase 200 to 230 V AC

S/L2 terminals 3G3MV-[IBL: Single-phase 200 to 240 V AC (See note 1.)

T/L3 3G3MV-[J4[]: 3-phase 380 to 460 V AC

U/T1 Motor output terminals 3-phase power supply output for driving motors. (See note 2.)
V/T2 3G3MV-[]2[]: 3-phase 200 to 230 V AC

3G3MV-[IBL]: 3-phase 200 to 240 V AC

WiT3 3G3MV-[J4[]: 3-phase 380 to 460 V AC

B1 Braking Resistor Terminals for attaching an external Braking Resistor or a Braking

B2 connection terminals Resistor Unit. (Connect to detect overvoltage during braking.)

+1 Connection terminals +1 | Connect the DC reactor for suppressing harmonics to terminals +1

and +2: and +2.
+2 DC reactor connection | \yhen driving the Inverter with DC power, input the DC power to

terminals
+1 and -:
DC power supply input
terminals

terminals +1 and -.
(Terminal +1 is a positive terminal.)

©

Ground terminal

Be sure to ground the terminal under the following conditions.
3G3MV-[12[]: Ground at a resistance of 100 Q or less.
3G3MV-[IB[1: Ground at a resistance of 100 Q or less.

3G3MV-[4[]: 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 atthe output side correspondsto the power supply voltage for Inverter

input.
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m Control Circuit Terminals
Symbol Name Specification
Input |[S1 | Multi-function input 1 (For- | Photocoupler
ward/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: Normally
open)
S4 | Multi-function input 4 (Fault
reset)
S5 | Multi-function input 5 (Mul-
ti-step speed reference 1)
S6 | Multi-function input 6 (Mul-
ti-step speed reference 2)
S7 | Multi-function input 7 (Inch-
ing frequency command)
SC [ Sequence input common
FS | Frequency reference 20mA at12VvV DC
power supply output
FR | Frequency reference input |0to 10 V DC (Input impedance: 20 kQ)
FC | Frequency reference com-
mon
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 k)
CN2 |1 Multi-function analog volt- | Voltage input (between terminals 1 and 3): 0to 10 V DC
age input (Input impedance: 20 kQ)
2 | Multi-function analog cur- | Current input (between terminals 2 and 3): 4 to 20 mA
rent input (Input impedance: 250 Q)
3 Multi-function analog input
common
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Symbol Name Specification
Out- | MA [ Multi-function contact out- | Relay output
put put (Normally open: 1 Amax. at 30 VDC
During operation) 1 Amax. at 250 V AC
MB | Multi-function contact out-
put (Normally closed:
During operation)
MC | Multi-function contact out-
put common
P1 | Multi-function photocoupler | Open collector output 50 mA max.
output 1 (Fault) at 48V DC
P2 | Multi-function photocoupler
output 2 (Fault)
PC | Multi-function photocoupler
output common
AM | Multi-function analog out- | * Analog output: 2 mA max. at 0 to 10 V DC
ut .
P * 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 analog out- _ 28;"5; Load
put common When External Power Supply is Used 5%, )¢ imped-
External power supply (V) | Input current (mA) AM ) ance
from external power Input
supply current
12V DC (5%) 16 mA max. AC 16 mA
max.
External power
supply ground
Note Do notuse a5-V DC or24-V DC external power sup-
ply. Doing so can cause internal circuit damage or
malfunctioning.
Com- [R+ |Receiver side Conforming to RS-422/485
mu- | R-
Elc?:s- S+ |Sender side
S-
Note 1. Parameter settings can be used to select various functions for multi-function inputs 1 to 7,

Note

Note

multi-function contact outputs, and multi-function photocoupler outputs. The functions in
parentheses are the default settings.

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

3. To provide an external power supply and wire the terminals through a common positive line,
set SW1 to PNP and use a 24 V DC +10% power supply.
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Note 4. When multi-function analog outputs are used for pulse train outputs, they can be directly con-
nected 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.

SWi1 % Swz -a— Selector
50666596666

-a—— Control circuit

e lalalalalalal=l=l=) terminal block

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

24V
NPN

SWi1
@ (Default setting)
GND go ____________________________
0.1u

Stto7| g5 T ﬁ 7 K;
AN, 380
: sC

NP — 24V
@ SWi1

GND ~«— Y
0.1u %
S = s o
24VDC —— — Wy 360 Lo T
(+10%)
SC
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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.

o OFF E:] ON | --eer Selects RS-422/485 termination resistance
m vhg g | Selects frequency reference input method
sw2
Communications method Pin 1 setting
RS-422 Set to ON
RS-485 Set to ON only if the Unit is the end Slave.

R+
L’\/\/\/—O\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 currentinput 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 selection
method (parameter n004)
Voltage input (default setting) V (OFF) Set value 2
Current input I (ON) Set value 3 or 4

Note Do not set pin 2 to ON for current input while voltage is being input, otherwise the resistor in the
input circuit may burn out.
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2-2-2 Standard Connections

.........

~{ i, Braking Resistor
; i (optional)

DC reactor .
(optional)

Noise Filter +1 +2 = B1 B2

)
QR Mutti-function input 2 um ©

Multi-function input 3 V/T2 © M
O TA3 Multi-function input 4 W/T3 ©

3-phase 200/400 V AC . L
Single-phase 200 V AC (See note.) Multi-function input 5

F{O@ Multi-function input6 (@ O—

— Multi-function input 7 -
Multi-function contact output

=

Multi-function input 1 O_O ’

S1 NO
Multi-function input 2 0
! Multi-f t! I ut3 52 NC
ulti-function Inpu ~
— O O s3 Common
4 Multi-function input 4 S4
{ Multi-function input 55 S5 P14 Multi-function
| Multi-function inout 6 ~—— s *§ < photocoupler output 1
Sequence input common sc P2,) Multi-function
photocoupler output 2
Frequency reference power N
supply 20 mA at +12 V P . .
bRY - FS C() Multi-function
External <Frequency reference input FR photocoupler output
frequency Frequency reference o common
adjuster (2 kQ, common AM
1/4 W min.) RP ) Multi-function analog
Pulse output/Pulse monitor
generator == py|se train input output
R+
RS-422 - R—
communications s+ AC y Multi-function analog output
(RS-485 selection) s l common
[ Connector ]
Multi-function analog voltage input 4 Digital Operator
Multi-function analog current input
Analog oot g P 2 CN2
nalog input common
g Inp ols

Note Connector on CN2 wiring side:
3G3MVPCN-CN2

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

RUN

t

Step switch

(NC) (NO)

e 0 O O s1 RUN input (Operates with the RUN switch and Stop switch closed)

g2 Stop input (Stops with the Stop switch opened)
— Forward/Reverse rotation command input. (Forward with the

S3 Direction switch opened. Reverse with the Direction switch closed)

SC Sequence input common

Note Set parameter 052 to forward/reverse rotation command 0 for 3-wire sequence input.

2-2-3 Wiring around the Main Circuit

IMPORTANT

When a cable gland is used for water and dust tight type (NEMA 4X/12) models, observe the following:

* Use multi-core cable for cable gland. (If more than two cables are inserted into one cable gland, agap
is created and may cause leakage.)

* Sealthe cable gland with a gasket without fail. (A gasketis attached to the recommended cable gland.)

m Cable Gland Mounting Hole

V7CU Dimensions in inches (mm)
Model CIMR-V7CUC/] Qty-Dia

20P1

20P2 3-0.89 DIA

20P4 (3-0 22.6)

20P7

21P

22P2 3-1.06 DIA

23p7 (3-@ 26.8)

25P5 Under

27P5 development

402 3-0.89 DIA

40P4

40P7 (3-@ 22.6)

41P

42P2 3-1.06 DIA

43P7 (3-0 26.8)

45P5 Under

47P5 development
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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.

* [fany cable islong and may cause voltage drops, increase the wire size according to the cable length.

e 3-phase 200-V AC Model

Model
3G3MV-

Terminal symbol

Terminal
screw

Screw
tightening
torque
(Nem)

Wire size
(mm?)

Recom-

mended

wire size
(mm?)

Molded-
case cir-
cuit
breaker
capacity
(A)

[]2001

R/L1, S/L2, T/L3, B1, B2, -,
+1, +2, U/T1, V/T2, W/T3

®

M3.5

0.8t0 1.0

0.75t0 2

5

[]2002

R/L1, S/L2, T/L3, B1, B2, -,
+1, +2, U/T1, V/T2, W/T3

©

M3.5

0.8t0 1.0

0.75t0 2

[]2004

R/L1, S/L2, T/L3, B1, B2, -,
+1, +2, U/T1, V/T2, W/T3

®

M3.5

0.8t0 1.0

0.75t0 2

[]2007

R/L1, S/L2, T/L3, B1, B2, -,
+1, +2, U/T1, V/T2, W/T3

®

M3.5

0.8t0 1.0

0.75t0 2

10

(12015

R/L1, S/L2, T/L3, B1, B2, -,
+1, +2, U/T1, V/T2, W/T3

®

M4

1.2t01.5

2t05.5

3.5

20

(12022

R/L1, S/L2, T/L3, B1, B2, -,
+1, +2, U/T1, V/T2, W/T3

®

M4

1.2t01.5

21t05.5

3.5

20

(12037

R/L1, S/L2, T/L3, B1, B2, -,
+1, +2, U/T1, V/T2, W/T3

®

M4

1.2t01.5

2t05.5

5.5

30

[ 12055

R/L1, S/L2, T/L3, B1, B2, -,
+1, +2, U/T1, V/T2, W/T3

®

M5

2.5

5.51t08

50

(12075

R/L1, S/L2, T/L3, B1, B2, -,
+1, +2, U/T1, V/T2, W/T3

©

M5

2.5

5.51t08

60
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® Single-phase 200-V AC Model
Model Terminal symbol Terminal | Terminal | Wire size | Recom- | Molded-
3G3MV- screw torque (mm?) mended | case cir-
(Nem) wire size cuit
(mm?) breaker
capacity
(A)
[1B0OO1 R/L1, S/L2, T/LS3, B1, B2, -, M3.5 0.8t0 1.0 0.75t02 |2 5
+1, +2, U/T1, V/T2, W/T3
[1B002 R/L1, S/L2, T/LS3, B1, B2, -, M3.5 0.8t0 1.0 0.75t02 |2 5
+1, +2, U/T1, V/T2, W/T3
[1B004 R/L1, S/L2, T/LS3, B1, B2, -, M3.5 0.8t0 1.0 0.75t02 |2 10
+1, +2, U/T1, V/T2, W/T3
[1B0O07 R/L1, S/L2, T/LS3, B1, B2, -, M4 1.2t01.5 |2to55 3.5 20
+1, +2, U/T1, V/T2, W/T3
[1B0O15 R/L1, S/L2, B1, B2, -, +1, +2, |M4 1.2t015 |2to55 5.5 20
U/T1, V/T2, W/T3
@ 3.5
[1B022 R/L1, S/L2, B1, B2, -, +1, +2, | M4 1.2t015 |2t0o55 5.5 40
U/T1, V/T2, W/T3
[1B037 R/L1, S/L2, B1, B2, -, +1, +2, |M5 3.0 55t08 8 50
U/T1, V/T2, W/T3
@ M4 1.2t015 |2t08 5.5
e 3-phase 400-V AC Model
Model Terminal symbol Terminal Screw Wire size | Recom- | Molded-
3G3MV- screw | tightening | (mm?) mended | case cir-
torque wire size cuit
(Nem) (mm?) breaker
capacity
(A)
(14002 R/L1, S/L2, T/L3, B1, B2, -, M4 1.2t015 |2t0o55 2 5
+1, +2, U/T1, V/T2, W/T3
(14004 R/L1, S/L2, T/L3, B1, B2, -, M4 1.2t015 |2t0o55 2 5
+1, +2, U/T1, V/T2, W/T3
(14007 R/L1, S/L2, T/L3, B1, B2, -, M4 1.2t015 |2to55 2 5
+1, +2, U/T1, V/T2, W/T3
(14015 R/L1, S/L2, T/L3, B1, B2, -, M4 1.2t015 |2to55 2 10
+1, +2, U/T1, V/T2, W/T3
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Model Terminal symbol Terminal Screw Wire size | Recom- | Molded-
3G3MV- screw | tightening | (mm?) mended | case cir-
torque wire size cuit
(Nem) (mm?) breaker
capacity
(A)
(14022 R/L1, S/L2, T/L3, B1, B2, -, M4 1.2t01.5 2to 5.5 2 10
+1, +2, U/T1, V/T2, W/T3
(14037 R/L1, S/L2, T/L3, B1, B2, -, M4 1.2t01.5 2to 5.5 2 20
+1, +2, U/T1, V/T2, W/T3
@ 3.5
(14055 R/L1, S/L2, T/L3, B1, B2, -, M4 1.8 35t055 |55 30
+1, +2, U/T1, V/T2, W/T3
(14075 R/L1, S/L2, T/L3, B1, B2, -, M5 25 5.5t08 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 via a molded case
circuit breaker (MCCB) suitable to the Inverter.

* Install one wiring circuit breaker per Inverter.

* Choose an MCCB with the capacity indicated in the previous tables (Wire Size, Terminal Screw, Tight-
ening Torque, and Molded-case Circuit Breaker Capacities).

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

* If the 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
supply  mccB X
3-phase/ : O O——QRIL1
Single-phase 200-230 V AC i
3-phase 380-460 V AC (l _O © sz
O O © TIL3
(See note.) (\\/\/\/)/\/\/]
] Fault output (NC)
OFF  ON
9 @8 +—0O O O MC
\_OX

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 generated.

In general, a leakage 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-fre-
quency leakage current.

* 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 sensitivity amperage
of 200 mA or more per Inverter and with an operating time of 0.1 s or more.
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e Installing a Magnetic Contactor
If the power supply of the main circuit is to be shut off because of the sequence, a magnetic 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.

* Aload can be started and stopped by opening and closing the magnetic contactor onthe primary side.
Frequently opening and closing the magnetic contactor, however, may cause the Inverter to break
down. To maintain the service life of the Inverter’s internal relays and electrolytic capacitors, it is rec-
ommended that this operation be performed no more than once every 30 minutes.

* 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 thermal 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 phase
advance capacitor 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 Inverterto the
power line and adversely affect other devices in the vicinity. It is recommended that a Noise Filter be
installed at the Power Supply to minimize this noise transmission. Conversely, noise can also be re-
duced from the power line to the Inverter.

Wiring Example 1

Input Noise Filters
EMC-conforming Input Noise Filter: 3G3MV-PRSL[]

Power
supply MCCB 3G3MV
: Noise
62 oI Filter SYSDRIVE B@
5 O
MCCB

! SYSMAC or
m other control
device

Note Use a noise filter designed for Inverters. A general-purpose noise filter will be less effective and
may not reduce noise.

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/T1, V/T2, and W/T3.

Check that the motor rotates forward with the forward command. Switch over any two of the output ter-
minals 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 damaged.

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 hazardous.

Also, be careful not to short the output wires.

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 aload is connected to the Inverter during running, an inrush current will actuate the overcurrent pro-
tective circuit in the Inverter.
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e Installing a Thermal Relay

The Inverter has an electronic thermal protection function to protect the motor from overheating. If, how-
ever, 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).

Inthis case, program the sequence so thatthe magnetic contactor on the input side of the main circuitis
turned OFF by the contact of the thermal relay.

e Installing a Noise Filter on the Output Side
Connect a Noise Filter to the output side of the Inverter to reduce radio noise and induction noise.

Power
supply MCCB 3G3MV
; Noise
olRe
) - Induction noise Radio noise
Signal line
Controller AM radio
Induction Noise: Electromagnetic induction generates noise on the signal line, causing the con-
troller to malfunction.
Radio Noise: Electromagnetic waves from the Inverter and cables cause the broadcasting

radio receiver to make noise.

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 preventinduction
noise. Keeping the metal pipe at least 30 cm away from the signal line considerably reduces induction
noise.

Power supply MCCB

Sl

3G3MV Metal pipe

o

SYSDRIVE e
L 30 cm min.

Signal line |

Controller
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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 Inverterin a totally enclosed steel
box.

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

Steel box
Metal pipe
Power supply MCCB 3G3MV N pp‘
Noise | |sysprive | | Noise
Filter Filter

L

e Cable Length between Inverter and Motor

As the cable length between the Inverter and the motor is increased, the floating capacity between the
Inverter outputs and the ground is increased proportionally. The increase in floating capacity at the In-
verter outputs causes the high-frequency leakage current to increase, and this may adversely affect
peripheral devices and the current detector in the Inverter’s output section. To prevent this from occur-
ring, use a cable of no more than 100 meters between the Inverter and the motor. If the cable must be
longerthan 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 adjustthe carrier frequency (setin n80) according to the cable length between the Inverter and the
motor, as shown in the table below.

Cable length 50 m or less 100 m or less 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 de-
termining 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 output. If a split-phase start motor is used,
the starting coil may burn because the centrifugal switch does not operate.

2-29



Design Chapter 2

m Ground Wiring

* Always use the ground terminal of the 200-V Inverter with a ground resistance of 100 Q or less. Simi-
larly, 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 equipment and mini-
mize 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 terminal 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

QAN -0

m Countermeasures against Harmonics

With the continuing development of electronics, the generation of harmonics fromindus-
trial machines has been causing problems recently.
Referto the following information for the definition of harmonics (i.e., harmonic currents

with voltages) and countermeasures against the generation of harmonics from the
Inverter.

e Harmonics

Definition
Harmonics consist of electric power produced from AC power and alternating at frequencies that are
integral multiples of the frequency of the AC power.
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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)

@Third harmonic (180 Hz)

=

=

Problems Caused by Harmonics Generation
The waveform ofthe 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)

Distorted current wave ;

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

smoothingthe pulsating one-side voltage with capacitors. Such AC current, however, containsharmon-
ics.
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Inverter

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

Voltage

= lime

@ Rectified
Voltage

- 1ime

@ Smoothed
Voltage
m = Time

Current

A current flows into the [\
capacitors. The current

= lime
is different from the
voltage in waveform.
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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
[With DC Reactor]

DC reactor

(optional) m
o/ e/
+1 42

Power supply

e SiL2 V2 © M
3-phase 200 V AC,

single-phase 200 V AC, © TA3 W3 ©
or 3-phase 400 V AC

SYSDRIVE
3G3MV @
[With DC and AC Reactors]
DC reactor
(optional)
A=A N4
+1 42
Power supply MCCB
i 0 O RIL1 uT1 ©
0 —O siL2 vime © @
3-phase 200 V AC, —O T3 w3 ©
single-phase 200 V AC, or
3-p§rl1as% 400 V AC AC reactor | SYSDRIVE
(optional) 3G3MV @
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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 (%)
sSuppression | g5th har- | 7th har- | 11th har- | 13th har- | 17th har- | 19th har-| 23rd 25th
method monic monic monic monic monic monic har- har-
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 aload with alarge 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 aBraking Resistor, install athermal relay to monitor the temperature of the resis-
tor.

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 over-
heating. Not doing so may result in burning.

« Braking Resistor: Use the output of the thermal relay used to monitor the temperature of the ther-
mometer.

« Braking Resistor Unit: Use the error contact output of the Braking Resistor Unit.

* When using a Braking Resistor, and Braking Resistor Unit be sure to set n092 (deceleration stall pre-
vention selection) to “1” (without deceleration stall prevention).

Inverter

Power
supply MCCB

3-phase, 400 V AC (single-phase WA
200 V AC/3-phase 200 V AC B1 B2
p ) MW o |
Braking
XB  OFF ON, Resistor/Braking
-9 & 0!8 +0O O /X-A\ e _H@) Resistor Unit
l XA pod (10 5(2)
O_

Contact points for thermal trip of Braking Resistor
Unit or external thermal relay
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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- resistance
C2001/CB001 PERF150WJ401 (400 Q) DBS-2001-MV-TS-N1 300 Q
C2002/CB002
C2004/CB004 PERF150WJ201 (200 Q) DBS-2001-MV-TS-N1 200 Q
C2007/CB007 120 Q
C2015/CB015 PERF150WJ101 (100 Q) DBS-2003-MV-TS-N1 60 Q
C2022/CB022 PERF150WJ700 (70 Q) DBS-2003-MV-TS-N1
C2037/CB037 PERF150WJ620 (62 Q) DBS-2005-MV-TS-N1 32Q
C2055 DBS-2010-MV-TS-N1 9.6 Q
C2075 DBS-2010-MV-TS-N1 9.6 Q

Note 1. Do not use resistances less than than the minimum connection resistance value. Doing so
may damage the Inverter.

Note 2. 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 Braking Resistor Unit (10%
usage rate ED). If the usage rate is to be exceeded, a detailed regeneration energy calcula-
tion will be required.

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- resistance

C4002 PERF150WJ751 (750 Q) DBS-4001-MV-TS-N1 750 Q

C4004 DBS-4001-MV-TS-N1

C4007 DBS-4002-MV-TS-N1 510 Q

C4015 PERF150WJ401 (400 Q) DBS-4003-MV-TS-N1 240 Q

C4022 PERF150WJ301 (300 Q) DBS-4003-MV-TS-N1 200 Q

C4037 PERF150WJ401 (400 Q) x 2 DBS-4005-MV-TS-N1 100 Q

C4055 DBS-4005-MV-TS-N1 32Q

C4075 DBS-4005-MV-TS-N1 32Q

Note 1. Do not use resistances less than than the minimum connection resistance value. Doing so
may damage the Inverter.

Note 2. Theusage rate showsthe brakingtime asa percentage of one cycle. Ifacycleis 10 seconds,
forexample, one second of braking is possible using a Braking Resistor Unit (10% usage rate
ED). If the usage rate is to be exceeded, a detailed regeneration energy calculation will be
required.

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.
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e Wires and Tightening Torque

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

Terminal Tightening Wire Wire size mm?2 Recommended Cable
screw size torque (AWG) wire size mm?
Nem (AWG)
M3 0.5t0 0.6 Single wire 0.5t0 1.25 (20 to 16) [ 0.75 (18) Cable with
- polyethylene
Stranded wire 0.5t0 1.25 (20 to 16) sheath

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 mm?2 Recommended Cable
screw size torque (AWG) wire size mm?
Nem (AWG)
M2 0.2210 0.25 |Single wire 0.5t01.25 (20 to 16) [ 0.75 (18) Cable with
- polyethylene
Stranded wire 0.5t00.75 (20 to 18) sheath
Frequency Reference Input (FR, FS, and FC)
Terminal | Tightening Wire Wire size Recommended Cable
screw size torque mm2 (AWG) | wire size mm?
Nem (AWG)
M2 0.22 to 0.25 | Single wire 0.5t0 1.25 (20 [0.75 (18) Special cable with
to 16) polyethylene sheath and
Stranded wire |0.5to 0.75 (20 shield for measurement
to 18) use

e 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 mm?2.

1.0 dia.

R

A A
% Model: Phoenix Contact’'s A1 0.5-8 WH
=]
_Y
Y

2.6 dia. (Size: mm)

14

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.
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Note
Note

Note

Note

Note

1. Always separate the control signal line from the main circuit cables and other power cables.
. Do not solder the wires to the control circuit terminals. The wires may not contact well with the

control circuit terminals if the wires are soldered.

. The end of each wire connected to the control circuit terminals must be stripped for approxi-

mately 5.5 mm.

. Connectthe shield to the ground terminal of the Inverter. Do not ground the shield on control

side.

. Cover the shield with tape so that the shield will not come into contact with other signal wires

or machines.

Thin-slotted screwdriver o .
Control circuit terminal

block
Strip the end for 5.5 mm if no
solderless terminal is used. / Note Applying atorque of greaterthan 0.5 Nem
\ may damage the terminal block. If the
Wires tightening torque is insufficient, however,

Solderless terminal or wires may be disconnected.
wire without soldering

2-2-5 Conforming to EC Directives

Thefollowing description provides the wiring method of the Inverterto meet EC Directive
requirements. Ifthe following requirements are not satisfied, the whole equipmentincor-
porating the Inverter will need further confirmation.

m Standard Connection

e Main Circuit Terminals

Line breakers Noise Filter

3-phase 200 V AC, single-phase
200 V AC, or 3-phase 400 V AC
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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 O

Multi-function input 4 ~-—==

O O

Multi-function input 5 ==

O O

Multi-function input 6

O O

Multi-function input 7

O O

Sequence input common

Frequency reference power
supply 20 mA at +12 'V

External Erequency reference input
frequency ?re uency reference common
adjuster (2 kQ, L—1Y

1/4 W min.)

Pulse @
generator Pulse train input

RS-422 -
communications

(RS-485 selection)

-k
i}

—— wmal

Multi-function contact output
NO

—
-

NC

for

Y

Common

Y

Multi-function

P1) photocoupler output 1
K
Multi-function

P2 photocoupler output 2

N —

N Multi-function photocoupler

PC | output common

NS ol

Multi-function analog
output/Pulse monitor
output

[y

>
g
O

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.

3-phase 200-VAC Noise Filter

Inverter 3-phase 200-VAC Noise Filter (Rasmi Electronics Ltd.)
Model 3G3MV- Model 3G3MV- Rated current (A)
C2001/C2002/C2004/C2007 PFI1-2010E 10
C2015/C2022 PFI1-2020E 16
C2037 PF1-2030E 26
C2055/C2075 PF1-2030E 50

Single-phase 200-VAC Noise Filter

Inverter Single-phase 200-V Noise Filter (Rasmi Electronics Ltd.)
Model 3G3MV- Model 3G3MV- Rated current (A)
CB001/CB002/CB004 PFI1-1010E 10
CB007/CB015 PFI-1020E 20
CB022 PF1-1030E 30
CB037 PF1-1040E 40

3-phase 400-VAC Noise Filter

Inverter 3-phase 400-VAC Noise Filter (Rasmi Electronics Ltd.)
Model 3G3MV- Model 3G3MV- Rated current (A)
C4002/C4004 PF1-3005E 5
C4007/C4015/C4022 PFI-3010E 10
C4037 PF1-3020E 15
C4055/C4075 PF1-3030E 30

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
asthe motorside. Make sure thatthe cable length between the Inverterand the motordoes notexceed
20 m.
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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 orderto groundthe shield securely, itis recommended that a cable clamp be directly connected to the
ground plate as shown below.

Ground plate Cable clamp
ol Cable
[ _'I_.' w
— }
/ O]

Shied/

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-cir-
cuiting.

* Use one MCCB per Inverter.
* Select a suitable MCCB from the following table.
* With a 400-V-class Inverter, be sure to ground to a neutral point of the power supply.

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

(J2001 5 NF30 (Mitsubishi Electric)
[J2002 5

(J2004 5

(J2007 10

[J2015 20

[J2022 20

(J2037 30

[J2055 50

[J2075 60

(JB0O1 5 NF30 (Mitsubishi Electric)
(JB002 5

(JB004 10

(JB00O7 20

(JB015 20

[JB022 40

JB037 50
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400-V Models
Inverter MCCB
Model 3G3MV- Rated current (A) Type

[J4002 5 NF30 (Mitsubishi Electric)
(J4004 5

(J4007 5

(J4015 10

[J4022 10

(J4037 20

[J4055 30

[J4075 30

Note To satisfy LVD requirements, the Inverter must be protected with a line breaker in case a short-cir-
cuiting 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 =~ —
ﬁﬁ?c”;l'ffr‘s"LED L | FREQUENCY
— adjuster
MIN MAX
Operation keys — FREQUENCY
DIGITAL GPERATOR
— PJVOP140
Appearance Name Function
Data display Displays relevant data items, such as frequency reference,

output frequency, and parameter set values.

e
5
£

MIN MAX

FREQ adjuster

Sets the frequency reference within a range between 0 Hz
and the maximum 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 U-01 through U-18 are monitored while
this indicator is lit.

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

Key.

[OFE 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.

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.

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.
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Appearance

Name

Function

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.

Enter Key Enters multi-function monitor numbers, parameter
) numbers, and internal data values after they are set or
changed.
° RUN Key Starts the Inverter running when the 3G3MV is in operation
RUN with the Digital Operator.
p— STOP/RESET Key Stops the Inverter unless n007 is not set to disable the
RESET STOP Key. Functions as a Reset Key when an Inverter
error occurs. (See note.)

Note Forsafety 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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3-1-2 Outline of Operation
m Selecting Indicators

Whenever the Mode Key is pressed, an indicator is lit in sequence beginning with the
FREF indicator. The data display indicates the item corresponding to the indicator
selected.
The FOUT or IOUT indicator will be lit by turning the Inverter ON again if the Inverter is
turned OFF while the FOUT or IOUT indicator is lit. The FREF indicator will be lit by turn-
ing the Inverter ON again if the Inverter is turned OFF while an indicator other than the
FOUR or IOUT indicator is lit.

Power On

r— T

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

¥ =

I
I
I
I
|

FOUT (Output Frequency)
Monitors the output frequency.
Note Thisindicator will be lit by turning the Inverter ON again if
the Inverter is turned OFF while this indicator is lit.

¥ =

I
I
I
I
|

IOUT (Output Current)
Monitors the output current.
Note Thisindicatorwill belit 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.

¥ =

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

¥ =

LO/RE (Local/Remote)

Selects the operation of the Inverter through the Digital Operator or
according to the parameters.

¥ =

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

$ =

The FREF indicator is lit again.

Chapter 3

Note The setting unit of the frequency reference and output frequency is determined by the set value in

n035. The default unit is Hz.
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m Example of Frequency Reference Settings

-
FRerl | 5.0 0 -4 FREFE
e

_
5000

R

Key sequence Indicator Display Explanation
example
Note If the FREF indicator has not been lit, press the
Mode Key repeatedly untilthe FREF indicator is lit.
N Y FREF -n nn Use the Increment or Decrement Key to set the
= ,5,',',".'."\ L frequency reference.
The data display will flash while the frequency
reference is set. (see note 1)
EEEE E onon 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 performing the setting for n009. The frequency ref-
erence willchange 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.

« Parameter n004 for frequency reference selection is set to 1 (i.e., frequency reference 1 is
enabled) and the Inverter is in remote mode.

« 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.

 Frequency references 2 through 16 are input for multi-step speed operation.

Note 3. The frequency reference can be changed, even during operation.

m Example of Multi-function Display

A
=»l:u-135 = wm [ 257
¥ A

Key sequence Indicator Display Explanation
Power On
WINTH] I _1 1 Press the Mode Key repeatedly until the MNTR
indicator is lit.
Uo1 will be displayed.
Al v WINTR] 17_ 1 Use the Increment or Decrement Key to select the
K2 -85 monitor item to be displayed.
Press the Enter Key so that the data of the selected
[MNTR]
monitor item will be displayed.
The monitor item will appear again by pressing the
MNTR 1H_n
U-05 Mode Key.
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e Status Monitor

operating time

ltem Display Display Function
unit
U-01 Frequency reference | Hz (see Monitors the frequency reference. (Same as FREF)
note 1)
u-02 Output frequency Hz (see Monitors the output frequency. (Same as FOUT)
note 1)
U-03 Output current A Monitors the output current. (Same as I0UT)
U-04 Output voltage \% Monitors the internal output voltage reference value of the
Inverter.
U-05 DC bus voltage \% Monitors the DC voltage of the internal main circuit of the
Inverter.
U-06 Input terminal status | --- Shows the ON/OFF status of inputs.
{ ]
TIRRRNE] [: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
u-07 Output terminal Shows the ON/OFF status of outputs.
status
{ {
TIENRRX l:oN  {:OFF
E_Terminal MA: Multi-function contact output
Terminal P1: Multi-function photo-coupler
Not output 1
used Terminal P2: 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 Error log (most The four most recent errors can be checked.
recent one)
! {
Error
generaton _A A o0
item
Note “1” means that the latest error is displayed. Press the
Increment Key to display the second latest error. A maxi-
mum of four errors can be displayed.
U-10 Software No. Displays the software revision.
uU-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-second units.

(See note 3.)
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ltem

Display

Display
unit

Function

error

U-15 Communications

Displays communications errors that occur during serial
communications (RS-422/RS-485). The errors that are
displayed have the same content as the serial
communications error at register number 003D Hex.

{
: Error : Normal

! ' , ' ' ' ’ ' ! '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 in

put

%

Monitors the PID control input (Max. frequency: 100%)

U-18 PID output

%

Monitors the PID output (Max. frequency: 100%)

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. Theoutputpowermonitoris notdisplayed in vector controlmode. “----"is displayed instead.
Note 3. This function is provided for 200- and 400-V (5.5-/7.5-kW) Inverters only.

m Example of Forward/Reverse Selection Settings

r-N
pY

Key sequence Indicator Display Explanation
example
Press the Mode Key repeatedly until the F/R indicator
FR is lit. yrep y
The present setting will be displayed.
For: Forward; rEv: Reverse
Use the Increment or Decrement Key to change the
N FR
A~ 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.
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m Example of Local/Remote Selection Settings

Key sequence Indicator Display Explanation
example

Press the Mode Key repeatedly until the LO/RE
indicator is lit.

The present setting will be displayed.
rE: Remote; Lo: Local
Use the Increment or Decrement Key to set the

Al & LORE : .
Inverter to local or remote mode. The selection will be
enabled when the display changes after the key is
pressed.

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 input terminals can be changed through the multi-
function input terminals only.

Note 3. Any RUN command input will be ignored while the LO/RE indicator is lit. To enable a RUN
command, first turn OFF the RUN command and then press the Mode Key to display an item
with a green indicator (FREF to MNTR). Finally, input the RUN command again.

m Example of Parameter Settings

—.— nO0Y) —= | [
A [

AN X
- !
Cancels setdata. 77777y
|
In approximately 1 s.
Key sequence Indicator Display Explanation
example

Press the Mode Key repeatedly until the PRGM
indicator is lit.

Use the Increment or Decrement Key to set the
parameter number.

Press the Enter Key.
The data of the selected parameter number will be
displayed.

Use the Increment or Decrement Key to set the data.
At that time the display will flash.

s
e
)
=

b
<
o)) o)) o))
= = =
J D
C3| | (€2
my Ca <2118

~
-

Press the Enter Key so that the set value will be

PRGM
entered and the data display will be lit. (see note 1)
In approximately PRGM The parameter number will be displayed.

1s.
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Note 1. To cancel the set value, press the Mode Key instead. The parameter number will be dis-
played.

Note 2. There are parameters that cannot be changed while the Inverter is in operation. Refer to the
list of parameters. When attempting to change such parameters, the data display will not
change by pressing the Increment or Decrement Key.

Note 3. Any RUN command input will be ignored while the Parameter Setting (PRGM) indicator is lit.
To enable a RUN command, first turn the RUN command OFF and then press the Mode Key
to display an item with a green indicator (FREF to MNTR). Finally, input the RUN command
again.
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3-2 Parameter Copy and Verify Function

The Digital Operator of the 3G3MV Inverter has an EEPROM in which the set values in
allthe parameters and data on the capacity and software version of the Inverter can be
stored.
By using the EEPROM, most parameter set values in the Inverter can be copied to
another Inverter.

Note In the above case, however, the Inverters must have the same power supply specification and
control mode (i.e., V/f or vector control mode). Some types of parameter set values cannot be
copied.

3-2-1 Parameter for Copying and Verifying Set Values

* Use the following parameter to read, copy, and verify the set values.

CPy: Copies the parameter
vFy: Verifies the parameter
vA: Displays the capacity of
the Inverter

Sno: Displays the software
version.

Parame- | Register | Name Description Setting | Unit of | Default Chan-
ter range setting | setting | ges dur-
ing
opera-
tion
n176 01BO Parame- | The following items are rdy to rdy No
ter copy |selectable. Sno
and rdy: Ready to accept the
verify next command
function
selection | 'Ed: Reads the parameter
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m Sequence of Display
n80 1| oz ln 176] — -
-H Readi Corgpleted
eaaing reading - or
B CrEg [ £~ [End
-H Writing Completed
= witng - &l or
[(TPY—[TPY—~[End -
-x T Verifying Corm p:]eted
= vertying or
[WFH == [ yFY [ End =
Invert
-L T- cr;:\\/eaceltr or
<————— —_— i-n n >
H vorsion
or
=l poio

Note The followingdisplay isan example of the capacity displayed. The valuesin parentheses indicate
the capacities for European motors.

Voltage class — T L Max. applicable motor capacity

2: 3-phase 200 V
b: Single-phase 200 V
4: 3-phase 400 V

- 0.1KW (0.1 kW)
:0.25 kW/0.37 kW (0.2 kW)
:0.55 KW (0.4 kW)

0.7: 1.1 kW (0.75 kW)
1.5: 1.5 kW (1.5 kW)
2.2:2.2 kW (2.2 kW)
3.7: 3.7 kW (3.7 kW)
5.5:5.5 kW (5.5 kW)
5: 7.5 KW (7.5 kW)

Note The values in parentheses indicate Japanese
motor capacities.

3-2-2 Parameter Copying Procedure

* To copy parameter values to another Inverter, take the following steps.

. Set n001 for parameter write-prohibit selection/parameter initialization to 4.

. Set n177 for parameter read-prohibit selection to 1 so that the parameters can be read.

. Read the parameter set value with the EEPROM of the Digital Operator with the item rED selected.
. Turn OFF the Inverter and remove the Digital Operator.

a b~ O N =

. Mount the Digital Operator to the Inverter to which the parameters are to be copied. Then turn ON
the Inverter.

. Copy the data in the EEPROM to the Inverter with the item CPy selected.
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7. Check that the data is written correctly with the item vFy selected.

* The above procedureis possible provided thatthe Inverters have the same power supply specification
and control mode (i.e., V/f or vector control). Itis not possible to copy parameters from a 200-V model
toa400-V model orfrom an Inverter thatis in V/f controlmode to anotherthatis in vector controlmode,
for example.

Note 1. The following parameter set values or output frequency on hold cannot be copied.

n176: Parameter copy function selection
n177: Parameter read-prohibit selection
n178: Error log

n179: Software version

Note 2. The following parameter set values cannot be copied if the Inverters are different to each
other in capacity.

n011 to n017: V/f setting

n036: Rated motor current

n080: Carrier frequency

n105: Torque compensation core loss
n106: Rated motor slip

n107: Motor wire-to-wire resistance
n108: Motor leakage inductance
n109: Torque compensation limit
n110: Motor no-load current

n140: Energy-saving control coefficient K2
n158: Motor code

Note 3. Functions for 5.5-/7.5-kW Inverters cannot be copied to Inverters with different capacities.

m Setting n001 for Parameter Write-prohibit Selection/Parameter
Initialization

* No data can be written to n176 for parameter copy function selection unless the default setting is
changed. To write data to this parameter, set n001 for parameter write-prohibit selection/parameter
initialization to 4.
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n001. The parameters within
a range from n002 to n179
can be monitored only.

1: Sets or monitor the
parameters within a range
from n001 to n49 (i.e., func-
tion group 1 settings).

2: Sets or monitor the
parameters within a range
from n001 to n79 (i.e., func-
tion groups 1 and 2 set-
tings).

3: Sets or monitor the
parameters within a range
from n001 to n119 (i.e., func-
tion groups 1 through 3 set-
tings).

4: Sets or monitor the
parameters within a range
from n001 to n179 (i.e., func-
tion groups 1 through 4 set-
tings).

6: Clears the error log.

8: Initializes parameters to
default settings in 2-wire
sequence.

9: Initializes parameters in
3-wire sequence.

10: For the USA, initializes
parameter in 2-wire se-
quence.

11: For the USA, initializes
parameter in 3-wire se-
quence.

Parame- | Register | Name Description Setting | Unit of | Default Chan-
ter range setting | setting | ges dur-
ing
opera-
tion
n001 0101 Parame- | Used to prohibit parameters |0 to 11 No
ter write- | to be written, sets parame-
prohibit | ters, or change the monitor
selec- range of parameters.
tion/pa- | yged to initialize parameters
rameter |y, gefault settings.
initializa-
tion 0: Sets or monitor parameter

3-13




Preparing for Operation and Monitoring

Chapter 3

e Parameter Settings in n001

1s.

Key sequence Indicator Display Explanation
example
Power ON
Ar Press the Mode Key repeatedly until the PRGM
PRGM indicator is lit.
Check that “n001” is displayed.
Press the Enter Key.
PRGM Ij‘ The data of the specified parameter number is
displayed.
Py Press the Increment Key repeatedly to display the
- PHGM figure “4.” At that time the display flashes.
Press the Enter Key so that the set value will be
PRGM
entered and the data display will be lit.
In approximately 001 The parameter number will be displayed again in

approximately 1 s.

m Reading the Parameter Set Value (rEd)
* Toread the parameter set values in the Inverter with the EEPROM of the Digital Operator, set n176 for
parameter copy function selection to rEd.

® Procedure to Read the Parameter Set Values

Key sequence Indicator Display Explanation
example
[FREF] AA 1 Check that the PRGM indicator is lit. If the PRGM is
not lit, press the Mode Key repeatedly until the PRGM
indicator is lit.
Use the Increment or Decrement Key to display n176.
Press the Enter Key. Then “rdy” will be displayed.
¥ Then " wilbe diopay
the | t Key to display “rEd.”
Use the Increment Key to display “rEd
Press the Enter Key so that the parameter set values
PRGM
,,,{‘,,€ \d in the Inverter will be read by the EEPROM of the
Digital Operator, during which the display flashes.
Completes PRGM When the set values have been all read, “End” will be
displayed.
=] or Tl Press the Mode or Enter Key. The parameter number
= (n176) will be displayed again.

Note Be suretosetni177 for parameter read-prohibit selectionto 1 so thatthe parameters can be read.
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m Copying the Data in the EEPROM of the Digital Operator to another
Inverter (CPy)

* To copy the parameter set values to another Inverter from the EEPROM of the Digital Operator, set
n176 for parameter copy function selection to CPy.

* When the parameter set values have been read, turn OFF the Inverter and remove the Digital Opera-
tor. Refer to 2-1-4 Removing and Mounting the Covers for details.

* Mount the Digital Operator to the Inverter to which the parameters are copied. Then turn ON the
Inverter.

* Checkthatn001 for parameter write-prohibit selection/parameter initialization is setto 4 in the Inverter
(i.e., values can be set in n001 through n179). If n001 is not set to 4, take the steps described above
and set n001 to 4.

Note Theabove procedureis possible provided thatthe Inverters are the same in power supply specifi-
cation and control mode (i.e., V/f or vector control).

® Procedure to Read the Parameter Set Values

Key sequence Indicator Display Explanation
example
Power ON
[ A 1 Press the Mode Key repeatedly until the PRGM
= PRGM indicator is lit.
qusgéhe Increment or Decrement Key to display
Press the Enter Key. Then “rdy” will be displayed.
’ ’ i
Use the Increment Key to display “CPy.”
Y 1o display "CPy
PRGH r Press the Enter Key so that the parameter set values
in the EEPROM of the Digital Operator will be copied
to the Inverter, during which the display flashes.
Completes PRGM When the set values have been all copied, “End” will
be displayed.
=] or Tl Press the Mode or Enter Key. The parameter number
= (n176) will be displayed again.

Note 1. Checkand verifythe setranges and setvalues of the parameters written to the Inverter. If any
error is found as a result, all the parameter set values will be prohibited and the previous val-
ues will be reset.

If a set range error results, the corresponding parameter number will flash. In the case of a
verification error, “oP[]” (L] is a number) will flash.

Note 2. The following parameter set values or output frequency on hold cannot be copied.
n176: Parameter copy function selection  n178: Error log
n177: Parameter read-prohibit selection n179: Software version
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Note 3. The following parameter set values cannot be copied if the Inverters are different to each
other in capacity.

n011 to n017: V/f setting n108: Motor leakage inductance

n036: Rated motor current n109: Torque compensation limit

n080: Carrier frequency n110: Motor no-load current

n105: Torque compensation core loss n140: Energy-saving control coefficient K2
n106: Rated motor slip n158: Motor code

n107: Motor wire-to-wire resistance
Note 4. Functions for 5.5-/7.5-kW Inverters cannot be copied to Inverters with different capacities.

m Verifying the Parameter Set Values (vFy)
* In order to verify that the copied parameter set values in the Inverter coincide with those in the
EEPROM of the Digital Operator, set n176 for parameter copy function selection to vFy.

Note The parametersetvaluescanbe verified provided thatthey are copied betweenthe Invertersthat
are the same in power supply specification and control mode (i.e., V/f or vector control).

® Procedure to Verify the Parameter Set Values

Key sequence Indicator Display Explanation
example
Power ON
AA 1 Press the Mode Key repeatedly until the PRGM
indicator is lit.
Al v K] Use the Increment or Decrement Key to display
Use th
Press the Enter Key. Then “rdy” will be displayed.
g g i
Use the Increment Key to display “vFy.”
Y to display “VFy
Press the Enter Key so that the parameter set values
P PRGM
,,,Hf\i?'\ are verified, during which the display flashes.
n 11 If there is a parameter set value that does not coincide,
U 11 ihe parameter number will flash.

Press the Enter Key so that the corresponding set
value in the Inverter will flash.

U
2
=
i
(o

~
~
~
-
-
-

Press the Enter Key again so that the corresponding
set value in the EEPROM of the Digital Operator will

g

=
g
C2

~
~
-
-
g

flash.
Press the Increment Key so that verification will
resume, y
Completes PRGM When the set values have been all checked, “End” will

be displayed.

Press the Mode or Enter Key. The parameter number
(n176) will be displayed again.

or PRGM

2

-~ [ ™
e [
o | o<

Note 1. Theabove operationisinterruptedwhenthe STOP/RESET Key is pressed while the parame-
ternumber or parameter set value is flashing because the parameter set value does not coin-
cide. “End” will be displayed. By pressing the Mode or Enter Key, the parameter number
(n176) is displayed again.

3-16



Preparing for Operation and Monitoring Chapter 3

Note 2. By attempting to verify the parameter set values in Inverters that are different in capacity,
“vAE”flashes for a capacity error. Press the Enter Key to continue verifying the parameter set
values. To cancel the operation, press the STOP/RESET Key.

3-2-3 Parameter Read-prohibit Selection (Prohibiting Data
Written to the EEPROM of the Digital Operator)

* To store the parameter setvaluesinthe EEPROM ofthe Digital Operator, setn177 for parameterread-
prohibit selectionto 0. A protection error (PrE) will be detected by attempting to read the parameter set
values in the Inverter with rEd set. This protects the parameter set values in the EEPROM from
change. The PrE display is turned OFF by pressing the Mode Key.

Parame- | Register | Name Description Setting | Unit of | Default Chan-

ter range setting | setting | ges dur-
ing
opera-
tion

n177 01B1 Parame- | Used to keep the data inthe |0, 1 1 0 No

ter read- | EEPROM of the Digital
prohibit [ Operator on hold.

selection | o parameter read-prohibit
(No data can be written to
the EEPROM)

1: Parameter read possible
(Data can be written to the
EEPROM)

Note 1. No data can be written to n177 unless the default setting is changed. To write data to this
parameter, set n001 for parameter write-prohibit selection/parameter initialization to 4.

Note 2. The parameter setting has an effect on the Digital Operator. If the Digital Operator with the
datainthe EEPROM protected is mounted to another Inverter,n117 willbe setto O regardless
of the n117 setting in the Inverter.

e Steps to Set Parameter Read-prohibit

Use the Increment or Decrement Key to display to set
the data, during which the display flashes.

0: Parameter read-prohibit (No data can be written to
the EEPROM)

1: Parameter read possible (Data can be written to the
EEPROM)

Key sequence Indicator Display Explanation
example
Power ON
[ A 1 Press the Mode Key repeatedly until the PRGM
= indicator is lit.
Al v n Use the Increment or Decrement Key to display
(A f ] PG Use th
Press the Enter Key. The present set data will be
PRGM Ij d|Sp|ayed
[0

b
a
=
=

RN NN ERERRNY
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Key sequence Indicator Display Explanation
example
PRGM ] Press the Enter Key so that the set value will be
entered and the data display will be lit.
In approximately PRGM 2] The parameter number will be displayed again in
1s. approximately 1 s.

3-2-4 Parameter Copy or Verify Errors

* The following description provides information on errors that may result while the parameter set val-
ues are read, copied, or verified, and the remedies to be taken. The display flashes while displaying

these errors.

Display Name Probable cause Remedy
pre Protection error An attempt was made to read the |Setn177 to 1 and retry after
parameter set values while n177 rechecking the necessity of
for parameter read-prohibit reading the parameter set values.
selection was set to 0.
rde Read error The parameter set values were Retry after checking that the
not read correctly or a main-circuit | voltage of the main circuit is
low voltage was detected while normal.
the parameter set values were
read.
cse Checksum error A checksum error resulted in the | Read the parameter set values
parameter set values in the again and store them in the
EEPROM of the Digital Operator. | EEPROM.
nde No data error There are no parameter set values | Read the parameter set values
stored in the EEPROM of the and store them in the EEPROM.
Digital Operator.
cpe Copy error An attempt was made to copy or | Check that the Inverters are the
verify the parameter set values same in voltage and control mode.
while the Inverters are different to | If either of them is different, no
each other in voltage or control parameter set values can be
mode. either copied or verified.
If the Inverters are different only in
control mode, retry after changing
the mode of the Inverter to which
the parameter set values are to be
written.
cye Copy voltage error Main-circuit low voltage is Retry after checking that the
detected while the Inverter was voltage of the main circuit is
copying the parameter set values. |normal.
uae Capacity error An attempt was made to verify the | To continue verifying the
parameter set values while the parameter set values, press the
Inverters were different to each Enter Key.
other in capacity. To cancel the operation, press the
STOP/RESET Key.
ife Communications error | A communications error resulted | Retry after checking the
between the Inverter and Digital connection between the Inverter
Operator. and Digital Operator.
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/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

/\ WARNING

& Caution

& Caution

& Caution

& Caution

4-2

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 poweris being supplied. Not doing so may result in electrical shock or
damage to the product.

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 resultin 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.

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 resultin injury.

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

Do not carelessly change settings. Doing so may result in injury or damage to the
product.
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4-1 Procedure for Test Run

1. Installation and Mounting

Installthe Inverter according to the installation conditions. Referto page 2-2. Ensure that the instal-
lation conditions are met.

2. Wiring and Connection

Connectto the power supply and peripheral devices. Refer to page 2-12. Select peripheral devices
which meet the specifications and wire correctly.

3. Power Connection
Carry out the following pre-connection checks before turning ON the power supply.

» Always ensure thata power supplyto the correctvoltage is used and thatthe power inputterminals
(R/L1, S/L2, and T/L3) are wired correctly.

3G3MV-[J2[1: 3-phase 200 to 230 V AC
3G3MV-JB[: Single-phase 200 to 240 V AC (Wire R/L1 and S/L2)
3G3MV-[J4[]: 3-phase 380 to 460 V AC

» Make sure that the motor output terminals (U/T1, V/T2, and W/T3) are connected to the motor
correctly.

» Ensure that the control circuit terminals and the control device are wired correctly. Make sure that
all control terminals are turned OFF.

» Set the motor to no-load status (i.e., not connected to the mechanical system).
* Having conducted the above checks, connect the power supply.
4. Check the Display Status
Check to be sure that there are no faults in the Inverter.
« If the display at the time the power is connected is normal, it will read as follows:
RUN indicator: Flashes
ALARM indicator: OFF
Simplified-LED (setting/monitor) indicators: FREF, FOUT, or IOUT is lit.
Data display: Displays the corresponding data of the indicator that is lit.

* When a fault has occurred, the details of the fault will be displayed. In that case, referto Chapter 8
Maintenance Operations and take necessary remedies.

5. Initializing Parameters

Initialize the parameters.

* Set n001 to 8 for initialization in 2-wire sequence.
6. Setting Parameters

Set the parameters required for a test run.

» Performthetestrunin V/fcontrol mode. The control mode needs to be set to V/f control since it will
not be initialized. Set the rated motor current in order to prevent the motor from burning due to
overloading.

7. No-load Operation
Start the no-load motor using the Digital Operator.
 Set the frequency reference using the Digital Operator and start the motor using key sequences.
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8.

4-4

Actual Load Operation
Connect the mechanical system and operate using the Digital Operator.

* When there are no difficulties using the no-load operation, connect the mechanical system to the
motor and operate using the Digital Operator.

. Operation

Basic Operation:

Operation based on the basic settings required to start and stop the Inverter. Refer to page 5-1.
Advanced Operation:

Operation that uses PID control or other functions. Refer to page 6-1.

* For operation within standard parameters, refer to Chapter 5 Basic Operation.

» Refer to Chapter 5 Basic Operation and Chapter 6 Advanced Operation forthe various advanced
functions, such as energy-saving control, PID control, stall prevention, carrier frequency setting,
overtorque detection, torque compensation, and slip compensation.
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4-2 Operation Example

1 Power Connection

m Checkpoints before Connecting the Power Supply

* Check thatthe power supply is of the correct voltage and that the motor output terminals (R/L1, S/L2,
and T/L3) are connected to the motor correctly.

3G3MV-[J2[1: Three-phase 200 to 230 V AC
3G3MV-JB[: Single-phase 200 to 240 V AC (Wire R/L1 and S/L2)
3G3MV-[4[1: Three-phase 380 to 460 V AC

» Make sure that the motor output terminals (U/T1, V/T2, and W/T3) are connected to the motor cor-
rectly.

* Ensure that the control circuit terminals and the control device are wired correctly. Make sure that all
control terminals are turned OFF.

* Set the motor to no-load status (i.e., not connected to the mechanical system).

m Connecting the Power Supply
* After conducting the above checks, connect the power supply.

2 Check the Display Status

* If the display is normal when the power is connected, it will read as follows:
Normal
RUN indicator: Flashes
ALARM indicator: Off
Simplified-LED (setting/monitor) indicators: FREF, FOUT, or IOUT is lit.
Data display: Displays the corresponding data for the indicator that is lit.

* When a fault has occurred, the details of the fault will be displayed. In that case, refer to Chapter 8
Maintenance Operations and take necessary action.

Fault

RUN indicator: Flashes

ALARM indicator: Lit (fault detection) or flashes (alarm detection)
Simplified-LED (setting/monitor) indicators: FREF, FOUT, or IOUT is lit.

Datadisplay: The faultcode, such as UV1, isdisplayed. The display will differ depending on the type
of fault.
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3 Initializing Parameters

* Initialize the parameters using the following procedure.

* To initialize the parameters, set n01 to 8.

and the data display will be lit.

Key sequence Indicator Display Explanation
example
FREF Power On
) A 1 | Press the Mode Key repeatedly until the PRGM indicator
= s It
Press the Enter Key. The data of n001 will be displayed.
Al v Use the Increment or Decrement Key to set n01 to 8.
2B The display will flash.
Press the Enter Key so that the set value will be entered

Parameter n001 will be initialized and reset to 1 from 8.

In approximately
1s.

s
e
)
=

u ]
Ca
3

The parameter number will be displayed.

4 Setting the Motor Current Parameter

* Run the Inverter in V/f control mode for trial operation. The control mode is not initialized. Therefore,
setn002to O for V/f control. Setthe motor current parameter in n036 in order to prevent the motorfrom
burning due to overloading.

m Control Mode Setting

0: V/f control mode
1: Vector control mode

1. The control mode
is not initialized
with n001 set-
tings.

Note

Note 2. There are param-
eters that are
changed accord-
ing to the set
value in n002. For
details, refer to
5-1-2 Setting the
Control Mode
(n002).

Parame- | Register | Name Description Setting | Unit of | Default Chan-
ter range setting | setting | ges dur-
ing
opera-
tion
n002 0102 Control | Sets the control mode for the |0, 1 1 0 No
mode Inverter.
selection
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Key sequence

Indicator

Explanation

The parameter number is displayed.

Display
example
Use the Increment or Decrement Key to display “n002.”
Press the Enter Key to display the set value in n002.
A |Use the Increment or Decrement key to set n002 to 0
unless the value is already set to 0, during which the
display flashes.
PRGM 2] Press the Enter Key so that the set value will be entered
and the data display will be lit.
In approximately The parameter number will be displayed again in

1s.

approximately 1 s.

m Setting the Rated Motor Current

Parame- | Register | Name Description Setting | Unit of | Default Chan-
ter range setting | setting | ges dur-
ing
opera-
tion
n036 0124 Rated Used to set the rated motor [0.0% to (0.1 A See note | No
motor current (A) used for the ref- | 150% 1 under
current | erence current of motor (A) of “Descrip-
overload detection (OL1). rated tion.”)
output

Note 1. The default set- current
ting for the rated | of the
motor current is Inverter
the standard rated
current of the
maximum applica-
ble motor.

Note 2. Motor overload
detection (OL1) is
disabled by set-
ting the parameter
to 0.0.

Key sequence Indicator Display Explanation
example

The parameter number is displayed.

Use the Increment or Decrement Key to display “n036.”
Press the Enter Key to display the set value in n036.
Use the Increment or Decrement Key to set n036 to the

rated motor current, during which the display flashes.
Press the Enter Key so that the set value will be entered

and the data display will be lit.

In approximately
1s.

s
e
)
=

)

c3
L
o

The parameter number will be displayed again in
approximately 1 s.




Test Run Chapter 4

5 No-load Operation

» Start the no-load motor (i.e., not connected to the mechanical system) using the Digital Operator.

Note Before operating the Digital Operator, check that the FREQ adjuster is set to MIN.

m Forward/Reverse Rotation with the Digital Operator

Key Indicator Display Explanation
sequence example
FREE Monitors the frequency reference.
FREF Press the RUN Key. The RUN Indicator will be lit.
FREF Turn the FREQ adjuster clockwise slowly.
The monitored frequency reference will be displayed.
F“QEQUE"A’QEY The motor will start rotating in the forward direction according
to the frequency reference.
ER Press the MODE Key to turn ON the F/R indicator.
“For” will be displayed.
FRR = E U Use the Increment or Decrement Key to change the direction of

motor rotation. The direction of motor rotation selected will be
enabled when the display is changed after the Key is pressed.

* After changing the frequency reference or the rotation direction, check that there is no vibration or
abnormal sound from the motor.

* Check that no faults have occurred in the Inverter during operation.

m Stopping the Motor
* On completion of operating the motor in the no-load state in the forward or reverse direction, press the
STOP/RESET Key. The motor will stop. (The RUN indicator will flash until the motor stops.)

6 Actual Load Operation

* After checking the operation with the motor in no-load status, connect the mechanical system and
operate with an actual load.

Note Before operating the Digital Operator, check that the FREQ adjuster is set to MIN.

m Connecting the System
* After confirming that the motor has stopped completely, connect the mechanical system.

* Be sure to tighten all the screws when fixing the motor axis in the mechanical system.

m Operation Using the Digital Operator
* Incase afaultoccurs during operation, make sure the Stop Key on the Digital Operatoris easily acces-
sible.

* Use the Digital Operator in the same way as no-load operation.
* First set the frequency reference to a low speed of one tenth the normal operating speed.
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m Checking the Operating Status
* Having checked that the operating direction is correct and that the machine is operating smoothly at
slow speed, increase the frequency reference.

* After changing the frequency reference or the rotation direction, check that there is no vibration or
abnormal sound from the motor. Check the monitor display (IOUT or multi-function monitor U-03) to
ensure that the output current is not becoming excessive.
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This section explains the basic settings required to operate and stop the Inverter.
The settings of parameters described here will be sufficient for simple Inverter opera-
tions.

First make these basic settings and then skip to the explanations of those special func-
tions, even when your application requires special functions, such as energy-saving
control, PID control, stall prevention, carrier frequency setting, overtorque detection,
torque compensation, slip compensation. Refer to Chapter 6 Advanced Operation.

5-1 Initial Settings

* The following initial settings are required.

Parameter Write-prohibit Selection/Parameter Initialization (n001): Set n001 to 4 so that n001
through n179 can be set or displayed.

Control Mode Selection (n002): Set to V/f or vector control mode according to the application.

5-1-1 Setting the Parameter Write-prohibit Selection/Parameter
Initialization (n001)
* Set n001 to 4 so that n001 through n179 can be set or displayed.

Al Parameter Write-prohibit Register 0101 Hex |Changes during No
Selection/Parameter Initialization operation
Setting |0to 11 Unit of 1 Default setting 1
range setting

Note This parameter makes it possible to write-prohibit parameters, change the parameter set or dis-
played range, or initialize all parameters to default values.

Set Values

Value Description

Displays and sets n001. Parameters from n002 to n179 can be displayed only.

Sets or monitors parameters n001 through n049 (i.e., function group 1 settings).

Sets or monitors parameters n001 through n079 (i.e., function groups 1 and 2 settings).

(
Sets or monitors parameters n001 through n119 (i.e., function groups 1 through 3 settings).
Sets or monitors parameters n001 through n179 (i.e., function groups 1 through 4 settings).

Clears the error log.

Initializes parameters to default settings in 2-wire sequence. (See note.)

Initializes parameters in 3-wire sequence. (See note.)

= | 2O || h|[WIN—=|O

0 For the USA, initializes parameter in 2-wire sequence (See note.)
1 For the USA, initializes parameter in 3-wire sequence (See note.)

Note The set value in n002 is not initialized with n001 setto 8, 9, 10, or 11.
Each of the following parameters is initialized according to the preset control mode. The default
value varies with the control mode. For details, refer to page 5-3.
n014 (middle output frequency), n015 (middle output frequency voltage), n016 (minimum output
frequency), n017 (minimum output frequency voltage), n104 (torque compensation primary-
delay time constant), n111 (slip compensation gain), n112 (slip compensation primary-delay time
constant)
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5-1-2 Setting the Control Mode (n002)

* The 3G3MV Inverter operatesin vector or V/f control mode to be selected according to the application.
* These two modes have the following characteristics.

Vector Control Mode

The Inverter in vector control mode calculates the vector of the operating condition of the motor. Then
the 150% rated output torque of the motor is provided at an output frequency of 1 Hz. Vector control
provides more powerful motor control than V/f control and makes it possible to suppress speed fluctua-
tion regardless of changes in loads. Normally set the Inverter to this mode.

V/f Control Mode

This mode, which is used by conventional general-purpose inverters, is convenient when replacing a
conventional modelwiththe 3G3MV Inverter because the Inverterin thismode can be operated without
considering the constants of the motor. Furthermore, set the Inverter to this mode if the Inverter is con-
nected to more than one motor or special motors such as high-speed motors.

n007 Control Mode Selection Register 0102 Hex |Changes during No
operation
Setting |0, 1 Unit of 1 Default setting 0
range setting

Note This parameter is used for selecting the control mode of the Inverter.

Set Values
Value Description
0 V/f control mode
1 Vector control mode (open loop)

Note 1. This parameter is not initialized by setting n001 (parameter write-prohibit selection/param-
eter initialization) to 8, 9, 10, or 11 for parameter initialization. Be sure to change the
parameter n002 before changing the control mode.

Note 2. Each of the following parameters is initialized according to the control mode set in this
parameter. The default value varies with the control mode. Therefore, be sure to set the
following parameters after setting the control mode in n002.



Basic Operation

Chapter 5

Parameter Name Default value
V/f control Vector control
(Set value: 0) (Set value: 1)
n014 Middle output frequency 1.5 Hz 3.0 Hz
n015 Middle output frequency voltage 12.0V (24.0V) 11.0V (22.0 V)
(See note 2.)
n016 Minimum output frequency 1.5 Hz 1.0 Hz
n017 Minimum output frequency voltage 12.0V (24.0V) 43V (8.6V)
(See note 2.)
n104 Torque compensation primary-delay |[0.3 s 0.2s
time constant
ni11 Slip compensation gain 0.0 1.0
n112 Slip compensation primary-delay 2.0s 02s
time constant
Note 1. Values in parentheses are for 400-V models.

Note

20.0 V for 400-V-class models.

2. For 5.5- and 7.5-kW Inverters, this value is set to 10.0 V for 200-V-class models and to

Operation in Vector Control

The Inverterin vector controlmode calculates the vector of the operating condition ofthe
motor. Then the 150% rated output torque of the motor is provided at an output fre-
quency of 1 Hz. Vector control provides more powerful motor control than V/f controland
makes it possible to suppress speed fluctuation with changes in loads.

To operate the Inverter in vector control mode, be sure to set the following parameters.
n036 (rated motor current), n106 (rated motor slip), n107 (motor wire-to-wire resis-
tance), n110 (motor no-load current)

m Setting the Rated Motor Current (n036)
* Check the motor nameplate and set this parameter to the rated current.

* This parameter is used as a vector control constant. Be sure to set the parameter correctly. This set
value is also used for determining the electronic thermal characteristics to protect the motor fromover-
heating. The correct set value protects the motor from burning that may result from overloading.

n3h Rated Motor Current Register 0124 Hex |Changes during No
operation
Setting |0.0% to 150% (A) of rated output Unitof |0.1A Default setting See note.
range current of the Inverter setting

Note 1. The default setting for this parameter is the standard rated current of the maximum appli-

cable motor.

Note 2. Setting n036 to “0.0” disables the motor overload protection function, regardless of the
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m Setting the Rated Motor Slip (n106)

* Set the rated motor slip in n106.

* This parameter is used as a vector control constant. Be sure to set the parameter correctly. This set
value is used for slip compensation as well.

* Calculate the rated motor slip value from the rated frequency (Hz) and rpm on the motor nameplate by
using the following formula.

Rated slit value (Hz) = Rated frequency (Hz) - Rated rpm x Number of poles/120

n 106 Rated Motor Slip Register |016A Hex |Changes during Yes
operation
Setting |0.01to0 20.0 (Hz) Unit of 0.1 Hz Default setting See note.
range setting

Note The default setting for this parameter is the standard motor slip of the maximum applicable motor.

m Setting the Motor Phase-to-neutral Resistance (n107)
* Set this parameter to 1/2 of the phase-to-phase resistance or phase-to-neutral resistance of the

motor.

* Contact the manufacturer of the motor for the above resistance.

* This parameter is used as a vector control constant. Be sure to set the parameter correcily.

m 0T Motor Phase-to-neutral Resistance | Register [016B Hex |Changes during No
operation
Setting |0.000 to 65.50 (Q) Unitof |Seenote |Default setting See note
range setting 1. 2.

Note 1. The value will be set in 0.001-Q increments if the resistance is less than 10 Q@ and 0.01-Q
increments if the resistance is 10 Q or over.

Note 2. The default setting for this parameter is the standard phase-to-neutral resistance of the
maximum applicable motor.

m Setting the Motor No-load Current (n110)
* Set the motor no-load current in percentage based on the rated current of the Inverter as 100%.

» Contact the manufacturer of the motor for the motor no-load current.

* This parameter is used as a vector control constant. Be sure to set the parameter correctly. This set
value is used for slip compensation as well.

m i Motor No-load Current Register |016E Hex |Changes during No
operation
Setting |01t0 99 (%) Unit of 1% Default setting See note.
range setting

Note The default setting for this parameter is the standard no-load current of the maximum applicable
motor.
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5-3 Operation in V/f Control

This mode, which is used by conventional general-purpose inverters, is convenient
when replacing a conventional model with the 3G3MV Inverter because the Inverterin
this mode can be operated without considering the constants ofthe motor. Furthermore,
setthe Inverterto this mode if the Inverter is connected to two or more motors or special
motors, such as high-speed motors.
To operate the Inverter in V/f control mode, be sure to set n036 for the rated motor cur-
rent and n011 through n017 for the V/f pattern.

5-3-1 Setting the Rated Motor Current (n036)

* Check the motor nameplate and set this parameter to the rated current.

* This set value is used for determining the electronic thermal characteristics to protect the motor from
overheating. The correct set value protects the motor from burning that may result from overloading.

nld36 Rated Motor Current Register 0124 Hex |Changes during No
operation
Setting |0.0% to 150% (A) of rated output Unit of 0.1A Default setting See note
range current of the Inverter setting 1.

Note 1. The default setting for this parameter is the standard rated current of the maximum appli-

cable motor.

Note 2. Motor overload detection (OL1) is disabled by setting the parameter to 0.0.

5-3-2 Setting the V/f Patterns (n011 to n017)

* Set the V/f pattern so that the motor output torque is adjusted to the required load torque.

* The 3G3MV incorporates an automatic torque boost function. Therefore, a maximum of 150% torque
can be output at 3 Hz without changing the default settings. Check the system in trial operation and
leave the default settings as they are if no torque characteristic changes are required.

Al i Maximum Frequency (FMAX) Register |010B Hex |Changes during No
operation
Setting |50.0 to 400.0 (Hz) Unit of 0.1 Hz Default setting 60.0
range setting
nll 2 Maximum Voltage (VMAX) Register |010C Hex |Changes during No
operation
Setting |0.1to 255.0 [0.1 to 510.0] (V) Unit of 0.1V Default setting 200.0
range setting [400.0]
nl 13 Maximum Voltage Frequency (FA) | Register 010D Hex |Changes during No
operation
Setting | 0.2 10 400.0 (Hz) Unit of 0.1 Hz Default setting 60.0
range setting
nld 4 Middle Output Frequency (FB) Register |010E Hex |Changes during No
operation
Setting |0.11t0 399.9 (Hz) Unit of 0.1 Hz Default setting 1.5
range setting
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nld 5 Middle Output Frequency Voltage |Register |010F Hex |Changes during No
(VC) operation
Setting |0.1to 255.0 [0.1 to 510.0] (V) Unit of 0.1V Default setting 12.0
range setting [24.0]
(See
note 2.)
nll G Minimum Output Frequency Register |0110 Hex |Changes during No
(FMIN) operation
Setting |0.1t0 10.0 (Hz2) Unit of 0.1 Hz Default setting 1.5
range setting
Al i1 Minimum Output Frequency Register |0111 Hex |Changes during No
Voltage (VMIN) operation
Setting |0.1to 50.0 [0.1 to 100.0] (V) Unit of 0.1V Default setting 12.0
range setting [24.0]
(See
note 2.)

Note 1. [] values indicate those for 400-V-class Inverters.

Note 2. For 5.5- and 7.5-kW Inverters, this value is set to 10.0 V for 200-V-class models and to
20.0 V for 400-V-class models.

Output voltage

V) ! Note 1. Set the parameters so that

n012 (VMAX) the following condition will
be satisfied.

n016 = n014 <n013 =
n011

no15 (VC) Note 2. The value setin n015 will be
ignored if parameters n016
and n014 are the same in
no17 (VMIN) == : value.

i »  Frequency (Hz)

0 n016 n014 n013 n011
(FMIN) (FB) (FA) (FMAX)

* Setthe rated motor frequency as the maximum voltage frequency, and set the rated motor voltage as
the maximum voltage.

* The vertical-axis load or the load with high viscous friction may require high torque at low speed. Ifthe
torqueisinsufficient at low speed, increase the voltage in the low-speed range by 1V, provided that no
overload (OL1 or OL2) is detected. If an overload is detected, decrease the set values or consider the
use of an Inverter model with a higher capacity.

* The required torque of fan or pump control increases in proportion to the square of the speed. By set-
ting a quadratic V/f pattern to increase the voltage in the low-speed range, the power consumption of
the system will increase.
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5-4 Setting the Local/Remote Mode

The 3G3MV operates in local or remote mode. The following description provides
information on these modes and how to select them.

m Basic Concept

Operation mode Basic concept Description
Remote The Inverter in a system Operation Command

operates according to the Selectable from four types and set in n003.
control signal of the host

controller. Frequency Reference
Selectable from ten types and set in n004.
Local The Inverter in a system Operation Command

operates independently in this | - gyars with the RUN Key of the Digital Operator

mode so that the Inverter can :
be checked independently, and stops with the STOP/RESET Key.

Frequency Reference

Set with the Digital Operator or the FREQ
adjuster.

Set with frequency reference selection in local
mode in n07.

m Local/Remote Selection Methods

* The following two selection methods are available to set the Inverter to local or remote mode. How-
ever, it is not possible to switch between local and remote modes during operation command input.

« Select the mode with the LO/RE Key of the Digital Operator.
 Set any one of multi-function inputs 1 through 7 (n050 through n056) to 17 to set the Inverter to
local mode with control input turned ON.
Note Ifthe above settingis made, mode selection will be possible only with multi-functioninput, and not
with the Digital Operator.

* The Inverter always goes into remote mode when the power is turned ON. To operate immediately
after powerup, preset the RUN command and frequency reference settings in remote mode.
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5-5 Selecting the Operation Command

The following description provides information on how to input operation commands to
start or stop the Inverter or change the direction of rotation of the Inverter.
Twotypes of command input methods are available. Select either one of themaccording
to the application.

m Selecting the Operation Mode (n003)

* Select the method of operation mode input to start or stop the Inverter.

* The following method is enabled in remote mode only. The command can be input through key
sequences on the Digital Operator.

nld3 | Operation Command Selection Register |0103 Hex |Changes during No
operation
Setting |0to3 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 The RUN and STOP/RESET Keys of the Digital Operator are enabled.
1 Multi-function input in 2- or 3-wire sequence through the control circuit terminals is enabled.
2 RS-422/485 communications are enabled.
3 Input from option (CompoBus/D Communications Unit) is enabled.

m Selecting the STOP/RESET Key Function (n007)

* When parameter n003 is not set to 0, set whether or not to use the STOP/RESET Key of the Digital
Operatorto stop the Inverterin remote mode. The STOP/RESET Key is always enabled in local mode
regardless of the setting in n007.

I STOP Key Function Selection Register |0107 Hex |Changes during No
operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 The STOP/RESET Key of the Digital Operator is enabled.
1 The STOP/RESET Key of the Digital Operator is disabled.
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5-6 Setting the Frequency Reference

5-6-1 Selecting the Frequency Reference

The following description provides information on how to set the frequency reference in
the Inverter. Select the method according to the operation mode.

Remote mode: Select and set one out of ten frequency references in n004.

Local mode: Select and set one out of two frequency references in n008.

m Selecting the Frequency Reference (n004) in Remote Mode
* Select the input method of frequency references in remote mode.

* Five frequency references are available in remote mode. Select one of them according to the applica-

tion.
nd0H Frequency Reference Selection Register 0104 Hex |Changes during No
operation
Setting |0to9 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 The settings of the FREQUENCY adjuster in the Digital Operator are enabled. (See note 1.)
1 Frequency reference 1 (n024) is enabled.
2 The frequency reference control terminal (for 0- to 10-V input) is enabled. (See note 2.)
3 The frequency reference control terminal (for 4- to 20-mA current input) is enabled. (See note
3.)
4 The frequency reference control terminal (for 0- to 20-mA current input) is enabled. (See note
3.)
5 The pulse train command control input is enabled.
6 Frequency reference (0002 Hex) through RS-422/485 communications is enabled.
7 Multi-function analog voltage input (0 to 10 V) is enabled. This setting is not required unless
two analog inputs are required in PID control.
8 Multi-function analog current input (4 to 20 mA) is enabled. This setting is not required unless
two analog inputs are required in PID control.
9 Frequency reference input from option (CompoBus/D Communications Unit) is enabled.
Note 1. The maximum frequency (FMAX) is set when the FREQ adjuster is set to MAX.
Note 2. The maximum frequency (FMAX) is set with 10 V input.
Note 3. The maximum frequency (FMAX) is set with 20 mA input, provided that SW2 on the con-
trol PCB is switched from V to I.
Note 4. Set n149 for the pulse train input scale to the pulse train frequency that is equivalent to
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* The frequency reference set in n004 functions as frequency reference 1 when the Inverter is in multi-
step speed operation. The set values in n025 through n031 and n120 through n127 for frequency ref-
erences 2 through 16 are enabled.

m Selecting the Frequency Reference (n008) in Local Mode
* Select the input method of frequency references in local mode.

* Twofrequency references are available inlocalmode. Selectone ofthem accordingto the application.

nl08 | Frequency Reference Selection in | Register 0108 Hex | Changes during No
Local Mode operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 The settings of the FREQ adjuster in the Digital Operator are enabled. (See note 1.)
1 Key sequences on the Digital Operator are enabled. (See note 2.)

Note 1. The maximum frequency (FMAX) is set when the FREQ adjuster is set to MAX.

Note 2. The frequency reference can be set with key sequences while the FREF indicator is lit or
with the set value in n024 for frequency reference 1. In either case, the value is set in
n024.

5-6-2 Upper and Lower Frequency Reference Limits

Regardless of the methods of operation mode and frequency reference input, the upper
and lower frequency reference limits can be set.

m Setting the Upper and Lower Frequency Reference Limits (n033 and
n034)

* Set the upper and lower frequency reference limits as percentage based on the maximum frequency
as 100%.

EE] Upper Frequency Reference Limit | Register 0121 Hex |Changes during No
operation
Setting | 0% to 110% Unit of 1% Default setting 100
range (Max. frequency = 100%) setting
nld34 Lower Frequency Reference Limit | Register 0122 Hex |Changes during No
operation
Setting | 0% to 110% Unit of 1% Default setting 0
range (Max. frequency = 100%) setting

Note Ifn034 is setto a value less than the minimum output frequency (FMIN), the Inverter will have no
output when a frequency reference less than the minimum output frequency input is ON.
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5-6-3 Frequency Referencing by Analog Input

This section explains the methodsforreferencing frequencies by analoginput, adjusting
input characteristics, and detecting input command errors. Either the frequency refer-
ence control terminal (voltage/current) or multi-function analog voltage/current input
can be used foranalog inputs. The gain, bias, andfilter time parameters can be used for
adjustments, or, alternatively, the adjustments can be made by external analog voltage
(current), using the multi-function analog inputs.

m Setting Frequency References by Analog Input

* Analoginputs can be setonly inremote mode. Set parameter n004 (frequency reference selection) to
any of the following: 2 to 4 (frequency reference control terminal), 7 (multi-function analog voltage in-
put), or 8 (multi-function analog current input).

Note If the frequency reference control terminal is to be used for current inputs, the SW2 setting must
be changed from V to I.

® FR Terminal Adjustments for Frequency Reference Input

e Gain and Bias Settings (n060 and n061)
* Settheinput characteristics of analog frequency references in n060 (forthe frequency reference gain)
and n061 (for the frequency reference bias).

* Setthe frequency of maximumanaloginput (10 Vor20mA) inn060 as percentage based on the maxi-
mum frequency as 100%.

Example: In order to obtain the maximum frequency at 5 V, set the value to 200% because 10-V
input is 200% maximum frequency.

* Set the frequency of minimum analog input (0 V, 0 mA, or 4 mA) in n061 as percentage based on the
maximum frequency as 100%.

Example: In order to obtain 50% maximum frequency output with 0 V input, set the value to 50%.

nilA0 Frequency Reference Gain Register |013C Hex |Changes during Yes
operation
Setting 0% to 255% Unit of 1% Default setting 100
range (Max. frequency = 100%) setting
nlh | Frequency Reference Bias Register [013D Hex |Changes during Yes
operation
Setting -99% to 99% Unit of 1% Default setting 0
range (Max. frequency = 100%) setting

o Filter Time Constant Settings (n062)
* A primary-delay digital filter can be set for analog frequency references to be input.

* This setting is ideal if the analog input signal changes rapidly or the signal is subject to noise interfer-
ence.

* The larger the set value is, the slower the response speed will be.

nildhZ Analog Frequency Reference Register |013E Hex |Changes during No
Filter Time Constant operation
Setting |0.00 to 2.00 (s) Unitof |0.01s Default setting 0.10
range setting
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m Multi-function Analog Input

Various auxiliary analog inputs can be set for the Digital Operator’s multi-function analog voltage/cur-
rent input. Select from the following functions.

Al 11 Multi-function Analog Input Register |014D Hex |Changes during No
Terminal Function Selection operation
Setting |Oto4 Unit of 1 Default setting 0
range setting
nil 18 Multi-function Analog Input Register |014E Hex |Changes during No
Terminal Selection operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
nld 79 Multi-function Analog Input Register |014F Hex |Changes during No
Frequency Bias operation
Setting |0to 50 Unit of 1% Default setting 10
range setting

* Forn077, select from the following five functions allocated to the multi-function analog input terminal.

n077 Set Values

Value Name Description
0 Multi-function Disables multi-function analog inputs.
énalo_g Intt | Set “0” when setting multi-function inputs with n004 (Frequency
unction Disable Reference Selection) or n164 (PID Feedback Input Block Selection). If
this function is allocated for both, an error (err or oP6) will be generated.
1 Auxiliary Frequency | Sets the terminal to be used as a second analog frequence reference
Reference terminal. The analog input from the multi-function analog input becomes
the frequency reference in place of Frequency Reference 2. Toggle the
two analog inputs with the multi-function input’s multi-step speed
references.
When this function is set, Frequency Reference 2 (n025) is ignored.
2 Frequency Gain Adjusts the gain for frequency references that are input to the frequency
(See note 1.) reference input (analog) terminal.
0to 10V (4 mA, or 0 mA to 20 mA): Ox to 2x (See note 2.)
3 Frequency Bias Adjusts the bias for frequency references that are input to the frequency
(See note 1.) reference input (analog) terminal.
0to 10V (4 mA, or 0 mA to 20 mA): -n079 SV to +n079 SV (See note 2.)
4 Output Voltage Bias | Adjusts the Inverter’s output voltage bias. The bias value that is input is
added to the output voltage value for the normal V/f setting.
0to 10V (4 mA, or 0 mA to 20 mA): 0 V to +100 V
(See note 2.)

Note 1. The frequency reference gain (n060) and frequency reference bias (n061) parameter set-
tings are enabled. If “frequency gain” is set for the multi-function analog input, it is multi-
plied by n060; if “frequency bias” is set, it is added to n061.

Note 2. The relationship between the multi-function analog input’s input voltage and control vari-
able is shown for when the frequency reference and multi-function analog input gain are
100%, and when the bias setting is 0%.
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* For n078, select whether select whether voltage inputs or current inputs are to be used.

Value Description
0 Enable multi-function analog voltage inputs. (Disable current inputs.)
1 Enable multi-function analog current inputs. (Disable voltage inputs.)

* When setting “3” (frequency bias) for the multi-function analog input terminal function selection
(n077), set the standard value for the bias in n079. Make the setting as a percentage, with the maxi-
mum frequency (n011) as100%.

m Adjusting Multi-function Analog Input

e Setting the Gain and Bias of Multi-function Analog Voltage/Current Input (n068 to

n072)

» Setthe multi-function analog voltage input characteristics in n068 (multi-function analog voltage input
gain) and n069 (multi-function analog voltage input bias). Set the multi-function analog current input
characteristics inn071 (multi-function analog currentinput gain) and n072 (multi-function analog cur-
rent input bias).

* Forthe gain, setthe maximum analog input (10 V or 20 mA) frequency as a percentage with the maxi-
mum frequency as 100%.

* For the bias, set the minimum analog input (0 V or 20 mA) frequency as a percentage with the maxi-
mum frequency as 100%.

ettt Multi-function Analog Voltage Register 0144 Hex |Changes during Yes
Input Gain operation
Setting | -255(%) to 255(%) Unit of 1% Default setting 100
range (Max. frequency: 100%) setting
nld6g Multi-function Analog Voltage Register [0145 Hex |Changes during Yes
Input Bias operation
Setting | -100(%) to 100(%) Unit of 1% Default setting 0
range (Max. frequency: 100%) setting
Al 7 Multi-function Analog Current Register |0147 Hex |Changes during Yes
Input Gain operation
Setting | -255(%) to 255(%) Unit of 1% Default setting 100
range (Max. frequency: 100%) setting
nld i Multi-function Analog Current Register 0148 Hex |Changes during Yes
Input Bias operation
Setting | -100(%) to 100(%) Unit of 1% Default setting 0
range (Max. frequency: 100%) setting
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e Setting the Filter Time Constant for Multi-function Analog Voltage/Current Input
(n070 and n073)

* These parameters can be used to set a primary-delay digital filter for multi-function analog voltage
input. For voltage inputs, set the multi-function analog voltage input filter time constant (n070). For
current inputs, set the multi-function analog current input filter time constant (n073).

* These parameter settings are effective for smooth operation of the Inverter if the analog input signal
changes too rapidly or the signal is interfered with by noise.

* The larger the set value is, the lower the response will be.

nid 10 Multi-function Analog Voltage Register |0146 Hex |Changes during Yes
Input Filter Time Constant operation
Setting |0.00to 2.00 (s) Unitof |0.01s Default setting 0.10
range setting
nill 13 Multi-function Analog Current Register |0149 Hex |Changes during Yes
Input Filter Time Constant operation
Setting |0.00to 2.00 (s) Unitof |0.01s Default setting 0.10
range setting

m Multi-function Analog Input Selection

e Multi-function Input Selection (n077)
nld 11 Multi-function Analog Input Selection
Factory Setting: 0

Range: 0 to 4

The 2CN inputterminal onthe digital operator can be used as an auxiliary analoginput (0-10V or4 - 20
mA). The Analog input Connector/Cable Assembly option (DS082) is required for interface with 2CN on
the digital operator.

® n077 Setting

Setting Function Description
0 Disabled The multi-function input is disabled
1 Auxiliary frequence reference (FREF2) When frequency reference 2 is selected in

multi-step speedreference, theinputanalog
signalforthe CN2 terminal becomes the fre-
quence reference. The n025 setting be-
comes invalid.

Note: Set frequency reference gain to
n068 orn071, and frequency reference bias
to n069 or n072.

2 Frequency reference gain (FGAIN) Setthe FGAINto constant n060 orn074 and
the FBIAS to constant n061 or n075 for the
main speed frequency reference. Then,
multiply the resulting frequency reference
by the FGAIN.
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Setting Function Description
3 Frequency reference (FBIAS) Setthe FGAINto constantn060 orn074 and
the FBIAS to constant n061 or n075 for the
main speed frequency reference. Then, add
the FBIAS to the resulting frequency refer-
ence. The amount ofthe FBIAS to be added
is set to n079.

4 Output voltage bias (VBIAS) Addthe VBIAS tothe outputvoltage after V/f
conversion.
1) Auxiliary Frequency Reference (n077=1) 2) Frequency Reference Gain (n077=2)
FREF2 FGAIN
100% f===----=----~
, 200 f----=------ '
! ]
! i
: :
: 1.00{~~~"~, f :
' : :
i ; !
H 1 1
0% ov 10V ov % 10V
(4mA) (20mA) (4mA) (20mA)
When multi-function analog input (n004 = 7 or Frequency reference is multiplied by FGAIN,
8) is selected, 2CN on the digital operator be- after frequency reference gain (n060 (terminal
comes the speed reference input. If n004 is FR) or n074 (terminal RP)) and frequency
set to any other data value, the 2CN auxiliary reference bias (n061 (terminal FR) or n074 (ter-
analog input is determined by the selection of minal RP)) are used to calculate a master
Command A. speed reference input at terminals FR or RP.
3) Frequency Reference Bias (n077=3) 4) Output Voltage Bias (n077=4)
FBIAS VBIAS
NO79 L m e e m e e —— = o, 100%f ~—=-"~~—~=~

0%

ov
(4mA)
0% L
ov 10V
-n079 (4mA) (20mA)
Values are for 230V drive
FBIAS is added to the frequency reference, VBIAS is added to output voltage af-
after frequency reference gain (n060 (termi- ter V//F pattern is established.

nal FR) or n074 (terminal RP)) and frequency
reference bias (n061 (terminal FR) or n075
(terminal RP)) are used to calculate master
speed reference input at terminals FR or RP
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e Multi-function Analog Input Selection (n078)

[ hu]
[xin} Ill_—J

Multi-function Analog Input Signal Selection

Factory Setting: 0

(n011)

Range: 0 or 1
Setting | Description
0 2CN input terminal (0-10V input)
1 2CN input terminal (4-20mA input)
Constant | Name Unit Setting Range Initial
No. Setting
~L076 | Multi-function analog input signal |1 0= Digital operator terminal |0
selection (voltage: 0 to 10V)
1= Digital operator terminal
(current 4 to 20mA)
® Frequency Reference Bias Setting (n079)
nld 79 Frequency Reference Bias Setting
Factory Setting: 10%
Range: 0 to 50%
The bias is used only for the auxiliary analog input.
Constant | Name Unit Setting Range Initial
No. Setting
n079 Frequency reference bias setting | % 100% /Max. outputfrequency | 10

m Frequency Reference Loss Detection (n064)
This function is provided for 5.5- and 7.5-kW Inverters only. If the frequency reference from the control
circuit drops by more than 90% within 400 ms, this function detects it and determines that the reference

has been lost (e.g., from some cause such as disconnected wiring).

* When operating in remote mode, the setting for the frequency reference loss detection function is en-
abled when either an analog reference or a pulse trainreference is selected forn004 (frequency refer-
ence selection).

Note 1. If “frequence reference agree” (set value: 2) is preset for multi-function outputs 1 to 3
(n057 to n059), the frequency reference loss status can be checked. When using this out-
put, implement external error processing.

Note 2. When the frequency reference loss detection is enabled and a loss is detected, operation
will continue at 80% of the frequency reference prior to the loss.

Note 3. If the frequency reference is restored during a frequency reference loss, and the frequen-
cy returned to at least the level of the continuing operation, the frequency reference loss
detection will be cleared and the Inverter will return to normal operation.

Note 4. Frequency reference loss detection does not operate for multi-function analog inputs.

nldaY Frequency Reference Loss Register 0140 Hex |Changes during No
Detection operation
Setting |0, 1 Unit of 1 Default setting 0
range setting

5-17




Basic Operation

Chapter 5

Value

Description

Loss detection disabled. (Operation according to frequency reference; frequency reference
loss detection disabled.)

Loss detection enabled. (After loss detection, operation continues at 80% of the frequency
reference prior to the loss; frequency reference loss detection enabled.)

5-6-4 Setting Frequency References through Key Sequences

The following description provides information on parameters related to frequency ref-
erence settings through key sequences on the Digital Operator

m Frequency Reference Setting/Display Unit Selection (n035)

* Set the unit of frequency reference and frequency-related values to be set or monitored in n035

through the Digital Operator.

* The frequency reference value will be set in 0.01-Hz increments if the frequency is less than 100 Hz

and 0.1-Hz increments if the frequency is 100 Hz or over.

~fi35 | Frequency Reference Register [0123 Hex |Changes during No
Setting/Display Unit Selection operation
Setting |0 to 3,999 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Less than 100 Hz: 0.01-Hz increments
100 Hz or over: 0.1-Hz increments
1 0.1% increments (Max. frequency: 100%)
21039 1-rpm increments (number of motor poles)
4010 3,999 | Unit setting
The value to be set or monitored at max. frequency
[
—
ﬁ Three digits
Decimal place
Note To display 50.0 for example, set the value to 1500. (See note.)

Note The unit of setting of each parameter and monitor item below varies with the decimal place.

Parameters

n024 to n032: Frequency references 1 through 8 and inching frequency command
n120 through n127: Frequency references 9 through 16

Monitor ltems

U-01: Frequency reference monitor
U-02: Output frequency monitor
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m Setting Frequency References 1 through 16 and the Inching Frequency
Command (n024 through n031, n120 through n127)

Frequency references 1 through 16 and an inching frequency command can be set together in the
Inverter (using registers n024 through n31, n120 through n127).

e Setting Frequency References 1 through 16 (n024 through n31, n120 through n127)

mld2 Frequency Reference 1 Register 0118 Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 6.0
range setting (See note
1)
nldc5 Frequency Reference 2 Register 0119 Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1)
nldch Frequency Reference 3 Register [011A Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1)
nld2q Frequency Reference 4 Register |[011B Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1)
nilic8 Frequency Reference 5 Register [011C Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1)
nld2q Frequency Reference 6 Register 011D Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1)
nld30 Frequency Reference 7 Register |011E Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1)
a3 Frequency Reference 8 Register |[011F Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1)
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m 20 Frequency Reference 9 Register 0178 Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1.)
niZ{ | Frequency Reference 10 Register |0179 Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1.)
m 22 Frequency Reference 11 Register |017A Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1.)
m 23 Frequency Reference 12 Register |017B Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1.)
n 24 Frequency Reference 13 Register [017C Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1.)
m 25 Frequency Reference 14 Register |017D Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1.)
m i2h Frequency Reference 15 Register |017E Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1.)
mid T Frequency Reference 16 Register |017F Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 0.00
range setting (See note
1.)

Note 1. The setting unit of frequency references 1 through 16 is changed with the set value in
n035 for frequency reference setting and decimal place selection. Values will be set in
0.01-Hz increments if the frequency is less than 100 Hz and 0.1-Hz increments if the fre-
quency is 100 Hz or over.

Note 2. Frequency reference 1 is enabled with n004 for frequency reference selection set to 1.

Note 3. Frequency references 2 through 16 are enabled by setting multi-step speed references 1
through 4 in n050 through n056 for multi-function input. Refer to the following table for the
relationship between multi-step speed references 1 through 4 and frequency references 1
through 16.
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Frequency reference

Multi-step speed
reference 1
(Set value: 6)

Multi-step speed
reference 2
(Set value: 7)

Multi-step speed
reference 3
(Set value: 8)

Multi-step speed
reference 4
(Set value: 9)

Frequency reference 1

OFF

OFF

OFF

OFF

Frequency reference 2 ON OFF OFF OFF
Frequency reference 3 OFF ON OFF OFF
Frequency reference 4 ON ON OFF OFF
Frequency reference 5 OFF OFF ON OFF
Frequency reference 6 ON OFF ON OFF
Frequency reference 7 OFF ON ON OFF
Frequency reference 8 ON ON ON OFF
Frequency reference 9 OFF OFF OFF ON
Frequency reference 10 | ON OFF OFF ON
Frequency reference 11 OFF ON OFF ON
Frequency reference 12 | ON ON OFF ON
Frequency reference 13 | OFF OFF ON ON
Frequency reference 14 | ON OFF ON ON
Frequency reference 15 | OFF ON ON ON
Frequency reference 16 | ON ON ON ON

To change the frequency of frequency reference 2, for example, turn ON only the multi-function input
terminalwhere multi-step speed reference 2is set, and turn OFF any other multi-function inputterminal.

For example, no settings for multi-step speed reference 3 or 4 will be required if only frequency refer-
ences 1 through 4 are used. Any multi-step speed reference not set is regarded as turned-OFF input.

e Setting the Inching Frequency Command (n032)
* The inching frequency command must be set as multi-function input in order to use the inching fre-

quency command.

nld32 Inching Frequency Command Register |0120 Hex |Changes during Yes
operation
Setting | 0.00 to max. frequency Unit of 0.01 Hz Default setting 6.0
range setting (See note
1)

Note 1. The setting unit of the inching frequency command is changed with the set value in n035
for frequency reference setting and decimal place selection. The value will be set in
0.01-Hz increments if the frequency is less than 100 Hz and 0.1-Hz increments if the fre-
quency is 100 Hz or over.

Note 2. In order to use the inching frequency command, one of the n050 through n056 parame-
ters for multi-function input must be set to 10 as an inching frequency command. Parame-
ter n032 is selectable by turning ON the multi-function input set with the inching frequency
command. The inching frequency command takes precedence over the multi-step speed
reference (i.e., when the inching frequency command is ON, all multi-step speed refer-
ence input will be ignored).

m Setting the Frequency Reference with the FREF Indicator Lit
* The frequency reference can be set while the FREF indicator of the Digital Operator is lit in the follow-

ing cases.

« Parameter n004 for frequency reference selection is setto 1, which enables frequency reference

1, and the Inverter is in remote mode.
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« Parameter n008 for frequency selection in local mode is setto 1, which enables key sequences on
the Digital Operator, and the Inverter is in local mode.

 Frequency references 2 through 16 are set with multi-step speed reference input.
* The frequency reference can be changed, even during operation.

* Whenthe frequency reference is changed while the FREF indicator s lit, the corresponding parameter
is changed simultaneously. For example, if frequency reference 2 has been selected with multi-func-
tion input (a multi-step speed reference), the set value in n025 (for frequency reference 2) will be
changed simultaneously when the frequency reference is changed while the FREF indicator is lit.

* Take the following default steps, for example, to change the frequency reference with the FREF indi-
cator lit.

FReFl| 600 - FRer] [E 000 —= [FREF
7

JZITTTiNAN

Key Indicator Display Explanation
sequence example

| Power On
FREE

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

A Use the Increment or Decrement Key to set the frequenc
FREF y quency

s | reference.

The data display will flash while the frequency reference is set.

FREF alal Press the Enter Key so that the set value will be entered and
6000 the data display will be lit.

e Setting the Operator Frequency Setting Method (n009)
* The Enter Key need not be pressed when changing the setting in n009. In that case, the frequency

reference will change when the set value is changed with the Increment or Decrement Key while the
data display is continuously lit.

n005 | Operator Frequency Setting Register |0109 Hex |Changes during No
Method operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Enter Key enabled (The set value is entered with the Enter Key pressed.)
1 Enter Key disabled (The set value set is entered immediately.)
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5-6-5 Setting Frequency References by Pulse Train Input

By setting n004 for frequency reference selection to 5 for enabling the pulse train refer-
ence control terminal, frequency references can be executed by pulse train input
through the PR terminal.

The following description provides information on the n149 parameter (pulse train input
scale), which is used to execute frequency references by pulse train input.

m Setting the Pulse Train Input Scale (n149)
* Setthis parametertothe pulsetraininput scale so that frequency references can be executed by pulse
train input.

* Setthe maximum pulse train frequency in 10-Hz increments based on 10 Hzas 1. A proportional rela-
tionship is applied to frequencies less than the maximum frequency.

m 59 Pulse Train Input Scale Register 0195 Hex |Changes during No
operation
Setting 100 to 3,300 Unit of 1 (10 Hz) [Default setting 2,500
range setting

Note 1. For example, to set the maximum frequency reference with pulse train frequency input at
10 kHz, set the parameter to 1,000 from the following formula.
10,000 (Hz)/10 (Hz) = 1,000
Note 2. Input the pulse train into the frequency reference common (FC) and pulse train input (RP)
terminals under the following conditions.
High level: 3.5t0 13.2V
Low level: 0.8 V max.
The response frequency is within a range from 0 to 33 kHz (30% to 70% ED).

m Setting the Pulse Train Frequency Reference Gain/Bias (n074/n075)
* Set the input characteristics of pulse train input.

» Gain: Set the gain in percentage based on the maximum frequency of the pulse train input scale in
n149 as 100%.

* Bias: Set the bias in percentage for frequency reference input at 0-Hz pulse train input based oh the
maximum frequency as 100%.

nld M Pulse Train Frequency Reference |Register |[014A Hex |Changes during Yes
Gain operation
Setting |0to 255 Unit of 1% Default setting 100
range setting
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75 Pulse Train Frequency Reference |Register [014B Hex |Changes during Yes
Bias operation
Setting |-100to 100 Unit of 1% Default setting 0
range setting
Frequency
reference (Hz)
n011X (n074--100)
n011X (n075--100)
0 M149X10 * Pulse train input frequency (Hz)

m Pulse Train Frequency Reference Input Filter Constant (n076)

n011: Maximum frequency

* This parameter can be used to set a primary-delay digital filter for pulse train frequency reference in-

put.

* This parameter setting is effective for smooth operation of the Inverter if the pulse train input signal
changes too rapidly or the signal is interfered with by noise.

* The larger the set value is, the slower the response will be.

nl G Pulse Train Frequency Reference |Register [014C Hex |Changes during No
Input Filter Constant operation
Setting |0.00 to 2.00 Unit of 0.01s Default setting 0.10
range setting
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5-7 Setting the Acceleration/Deceleration Time

The following description provides information on parameters related to acceleration
and deceleration time settings.

Trapezoidal and S-shape acceleration and deceleration are available. Using the
S-shape characteristic function for acceleration and deceleration can reduce shock to
the machinery when stopping or starting.

m Acceleration/Deceleration Time Unit (n018)

* The acceleration and deceleration time of the Inverter can be set within a range from 0.0 to 6,000 s
without changing the default setting. If a more precise unit of setting is required, this parameter can be
set for 0.01-s increments. In this case, the setting range will be from 0.00 to 600.0 s.

nll I8 Acceleration/Deceleration Time Register 0112 Hex |Changes during No
Setting Unit operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Less than 1,000 s: 0.1-s increments
1,000 s or over: 1-s increments
1 Less than 100 s: 0.01-s increments
100 s or over: 0.1-s increments

m Setting the Acceleration/Deceleration Time
(n019 through n022 and n041 to n044)

* Four acceleration times and four deceleration times can be set.

* The acceleration time is the time required to go from 0% to 100% of the maximum frequency and the
deceleration time is the time required to go from 100% to 0% of the maximum frequency. The actual
acceleration or deceleration time is obtained from the following formula.

Acceleration/Deceleration time = (Acceleration/Deceleration time set value)
x (Frequency reference value) + (Max. frequency)

Accelerationtime 2 and decelerationtime 2 are enabled by setting 11 for acceleration/decelerationtime
selection in any of the n050 through n056 parameters for multi-function input.

Decelerationtime 2is also enabled by emergency-stop settings 19, 20, 21, and 22 in any of the parame-
ters for parameters n050 through n056 for multi-function input with n005 for interruption mode selec-
tion set to O (i.e., deceleration stop).

The drive incorporates four sets of individually programmable acceleration and deceleration times.
Four acceleration and deceleration times can be selected if two Multi-function Input Terminals
(n050 to n056) are set to “11” (accel/decel time 1) and “27” (accel/decel time 2).
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nd !9 | Acceleration Time 1 Register | 0113 Hex Changes during Yes
operation
Setting | 0.0 to 6,000 (s) (See note 1.) Unitof |0.1s Default setting 10.0
range setting | (See note 1.) (See
note 2.)
n020 | Deceleration Time 1 Register | 0114 Hex Changes during Yes
operation
Setting | 0.0 to 6,000 (s) (See note 1.) Unitof |0.1s Default setting 10.0
range setting | (See note 1.) (See
note 2.)
ndZ i | Acceleration Time 2 Register | 0115 Hex Changes during Yes
operation
Setting | 0.0 to 6,000 (s) (See note 1.) Unitof |2.1s Default setting 10.0
range setting | (See note 1.) (See
note 2.)
ndZ? | Deceleration Time 2 Register | 0116 Hex Changes during Yes
operation
Setting | 0.0 to 6,000 (s) (See note 1.) Unitof |0.1s Default setting 10.0
range setting | (See note 1.) (See
note 2.)
~04 { | Acceleration Time 3 Register [ 0129 Hex Changes during Yes
operation
Setting | 0.0 to 6,000 (s) (See note 1.) Unitof |0.1s Default setting 10.0
range setting | (See note 1.) (See
note 2.)
47 | Deceleration Time 3 Register | 012A Hex Changes during Yes
operation
Setting | 0.0 to 6,000 (s) (See note 1.) Unitof |0.1s Default setting 10.0
range setting | (See note 1.) (See
note 2.)
n43 | Acceleration Time 4 Register | 012B Hex Changes during Yes
operation
Setting | 0.0 to 6,000 (s) (See note 1.) Unitof |0.1s Default setting 10.0
range setting | (See note 1.) (See
note 2.)
~04Y | Deceleration Time 4 Register | 012C Hex Changes during Yes
operation
Setting |0.0to 6,000 (s) (See note 1.) Unitof |0.1s Default setting 10.0
range setting | (See note 1.) (See
note 2.)
Note 1. The setting unit of acceleration or deceleration time is determined by the set value in n018 (accel-
eration/deceleration time unit).
n018 set to 0: Setting range from 0.0 to 6,000 (0.0 through 999.9 s or 1,000 through 6,000 s)
n018 set to 1: Setting range from 0.00 to 600.0 (0.0 through 99.99 s or 100.0 through 600.0 s)
Note 2. When n018 is set to 1, the default value of acceleration or deceleration time will be set to 10.00.
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m S-shape Acceleration/Deceleration Characteristic (n023)

* Trapezoidaland S-shape acceleration and deceleration are available. Usingthe S-shape characteris-
tic function for acceleration and deceleration can reduce shock to the machinery when stopping or
starting.

* Any one of three S-shape acceleration/deceleration times (0.2, 0.5, and 1.0 s) is selectable.

niZ3 | S-shape Acceleration/Deceleration | Register (0117 Hex | Changes during No
Characteristic operation
Setting |0to3 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 No S-shape acceleration/deceleration characteristic (Trapezoidal acceleration/deceleration)
1 S-shape acceleration/deceleration characteristic time is 0.2 s
2 S-shape acceleration/deceleration characteristic time is 0.5 s
3 S-shape acceleration/deceleration characteristic time is 1.0 s

Note When the S-shape acceleration/deceleration characteristic time is set, the acceleration and
decelerationtimes willbe lengthened according to the S-shape at the beginning and end of accel-
eration/deceleration.

5-8 Selecting the Reverse Rotation-prohibit

This parameteris used to specify whetherto enable or disable the reverse rotation com-
mand sent to the Inverter from the control circuit terminals or Digital Operator.

The parameter should be setto “not accept” when the Inverter is applied to systems that
prohibit the reverse rotation of the Inverter.

m Selecting the Reverse Rotation-prohibit (n006)

nl0G Reverse Rotation-prohibit Register |0106 Hex |Changes during No
Selection operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Accept
1 Not accept
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5-9 Selecting the Stopping Method

This parameter is used to specify the stopping method when the STOP command is

in

put.

The Inverter either decelerates or coasts to a stop according to the stopping method
selection.

m Selecting the Stopping Method (n005)

nld5 Stopping Method Selection Register |0105 Hex |Changes during No
operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Frequency deceleration stop (See notes 1 and 2.)
1 Free running (coasts to stop) (See note 3.)
Note 1. The Inverter will decelerate to stop according to the setting in n020 for deceleration time 1

Note 2.

Note 3.
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if any of the n050 through n056 parameters for multi-function input is not set to 11 for
acceleration/deceleration time selection. If any one of the n050 through n056 multi-func-
tion input parameters is set to acceleration/deceleration time selection, the Inverter will
decelerate to stop according to the selected setting of deceleration time when the STOP
command is input.

If the RUN signal is input again during a deceleration stop, deceleration will be stopped at
the point of the input and operation will accelerate to the frequency reference.

Do not input a RUN signal for a free-running stop if the motor’s rotation speed is not suffi-
cient slowed. If a RUN signal is input under these conditions, a main circuit overvoltage
(OV) or overcurrent (OC) will be detected. To restart a free running motor, set a speed
search command in one of the multi-function inputs 1 to 7 (n50 to n56) and use the speed
search to detect the speed of the free running motor, and then accelerate smoothly.
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5-10 Multi-function I/O

5-10-1 Multi-function Input

The 3G3MV incorporates seven multi-function input terminals (S1 through S7). Inputs
into these terminals have a variety of functions according to the application.

m Multi-function Input (n050 through n056)

IHETH Multi-function Input 1 (S1) Register |0132 Hex |Changes during No
operation
Setting |1 to 27 (For 26, see note.) Unit of 1 Default setting 1
range setting
nild5 Multi-function Input 2 (S2) Register |0133 Hex |Changes during No
operation
Setting 1 to 27 (For 26, see note.) Unit of 1 Default setting 2
range setting
nld52 Multi-function Input 3 (S3) Register |0134 Hex |Changes during No
operation
Setting |0 to 27 (For 26, see note.) Unit of 1 Default setting 3
range setting
nild53 Multi-function Input 4 (S4) Register |0135 Hex |Changes during No
operation
Setting |1 to 27 (For 26, see note.) Unit of 1 Default setting 5
range setting
nld54 Multi-function Input 5 (S5) Register |0136 Hex |Changes during No
operation
Setting |1 to 27 (For 26, see note.) Unit of 1 Default setting 6
range setting
nl55 Multi-function Input 6 (S6) Register |0137 Hex |Changes during No
operation
Setting 1 to 27 (For 26, see note.) Unit of 1 Default setting 7
range setting
nl56 Multi-function Input 7 (S7) Register |0138 Hex |Changes during No
operation
Setting 1 to 27, 34, and 35 Unit of 1 Default setting 10
range (For 26, see note.) setting

Note Set value 26 is available for 5.5- and 7.5-kW Inverters only.
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Set Values
Value Function Description
0 Forward/Reverse rotation | 3-wire sequence (to be set in n052 only)
command By setting n052 to 0, the set values in n050 and n051 are ignored
and the following settings are forcibly made.
S1: RUN input (RUN when ON)
S2: STOP input (STOP when OFF)
S3: Forward/Reverse rotation command
(OFF: Forward; ON: Reverse)
1 Forward/Stop Forward rotation command in 2-wire sequence
2 Reverse/Stop Reverse rotation command (2-wire sequence)
3 External fault (NO) ON: External fault (EF[] detection: [ is a terminal number)
4 External fault (NC) OFF: External fault (EF[] detection: [ is a terminal number)
5 Fault reset ON: Fault reset (disabled while RUN command is input)
6 Multi-step speed Signals to select frequency references 2 through 16.
reference 1 Note Referto 5-6-4 Setting the Frequency References through Key
7 Multi-step speed Sequences for the relationship between multi-step speed ref-
reference 2 erences 1 through 4 and frequency references 1 through 16.
8 Multi-step speed Note Any multi-step speed reference not set is regarded as turned-
reference 3 OFF inpui.
9 Multi-step speed
reference 4
10 Inching frequency ON: Inching frequency command (taking precedence over the
command multi-step speed reference)
11 Acceleration/Deceleration | ON: Acceleration time 2 and deceleration time 2 are selected.
time selection
12 External base block ON: Output turned OFF (while motor coasting to a stop and “bb”
command (NO) flashing)
13 External base block OFF: Output turned OFF (with motor free running and “bb”
command (NC) flashing)
14 Search command ON: Speed search (Searching starts from n011)
(Searching starts from
maximum frequency)
15 Search command ON: Speed search
(Searching starts from
preset frequency)
16 Acceleration/Decelera- ON: Acceleration/Deceleration is on hold (running at parameter
tion-prohibit command frequency)
17 Local or remote selection | ON: Local mode (operated with the Digital Operator)
Note After this setting is made, mode selection with the Digital Oper-
ator is not possible.
18 Communications/Remote | ON: RS-422/485 communications input is enabled.
selection Communications RUN command (0001 Hex) is enabled together
with frequency reference (0002 Hex).
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Value Function Description
19 Emergency stop fault The Inverter stops according to the setting in n005 for interruption
(NO) mode selection with the emergency stop input turned ON.
: n005 set to 0: Decelerates to stop at deceleration time 2 set in
20 Emergency stop warning n022. n005 set to 1: Coasts to a stop.
(NO) Note NO: Emergency stop with the contact closed.
NC: Emergency stop with the contact opened.
21 '(EN”‘C‘ﬁrge”CV stop fault Note Fault: Fault output is ON and reset with RESET input.
Warning: Warning output is ON and automatically restored
> Emergency stop warning Yvhen”c.amc.argency stpp .|nput |s.cleared (no reset reqqlred).
(NC) Note “STP”isdisplayed (lit with faultinput ON and flashes with alarm
input ON)
23 PID control cancel ON: PID control is disabled.
PID control set is disabled and the Inverter is in normal operation
according to the n003 and n004 settings.
24 PID control integral reset | ON: Integral value is reset (cleared).
The integral value as a result of PID operation is cleared when the
Inverter is in PID control. The input status of the Inverter continues
with the integral function disabled.
25 PID control integral hold | ON: Integral value is kept on hold (fixed).
The integral value as a result of PID operation is kept on hold with
only the integral operation function disabled when the Inverter is in
PID control.
26 (See Inverter overheating ON: oH3 display (at the Operator); Inverter overheating warning
note.) warning oH3 output ON (multi-function output).
Over-heat pre-alarm oH3 | operation continues during input. When the input turns OFF, the
Operator display and multi-function output are cleared.
Use for functions such as displaying the status of external thermal
relays.
27 Accel/decel time select 2 | See Section 5-7

Note Set value 26 is available for 5.5- and 7.5-kW Inverters only.
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Value Function Description
34 Up or down command Up or down command (set in n056 only)

By setting n056 to 0, the set value in n055 is ignored and the
following settings are forcibly made.

S6: Up command S7: Down command
Acceleration | Deceleration Hold Hold
S6 terminal ON OFF OFF ON

(Up command)

S7 terminal
(Down command)

OFF ON OFF ON

Note Itis impossible to set the up or down command and multi-step
speed references 1 through 4 together.

Note To keep the frequency reference that has been adjusted with
the Up or Down command after the Inverter is turned OFF, set
n100 (Up/Down frequency memory) to 1.

35 Self-diagnostic test ON: RS-422/485 communications self-diagnostic test (set in n056
only)

The communications function is tested by connecting the
transmission and reception terminals together and checking that
the data received is the same as the transmission data.

m Operation in 2-wire Sequence (Set Value: 1, 2)
* The Inverter operates in 2-wire sequence by setting a multi-function input selection to 1 (forward/re-
verse) or 2 (reverse/stop).

* The following diagram shows a wiring example of the terminals in 2-wire sequence.

Forward-rotation

switch

O O S[] Forward/Stop
Reverse-rotation (Forward rotation with the forward-rotation switch closed)
switch ——

O O S[] Reverse/Stop

(Reverse rotation with the reverse-rotation switch closed) [1:1to7

SC Sequence input common

m Operation in 3-wire Sequence (n052 = 0)
* The Inverter operates in 3-wire sequence by setting n052 for multi-function input 3 to 0.

* Only n052 can be set to 0 (3-wire sequence). By making this setting, the set values in n050 and n051
are ignored and the following settings are forcibly made.

S1: RUN input (RUN when ON)
S2: STOP input (STOP when OFF)
S3: Forward/Reverse rotation command (OFF: Forward; ON: Reverse)
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* The following diagram shows a wiring example of the terminals in 3-wire sequence.

Stop RUN

switch switch

(NC) (NO)

e 0 O O s1 RUN input (Operates with the RUN switch closed)

g2 Stop input (Stops with the stop switch opened)

— Forward/Reverse rotation command (Forward with the Direction
0 0 3 switch opened, Reverse with the Direction switch closed)

SC Sequence input common

m External Base Block Command (Set Value: 12, 13)
When an SPST-NO (set value: 12) or SPST-NC (set value: 13) input is received, Inverter outputs are
shut OFF. Use these inputs in the following cases to stop Inverter outputs.

* For switching the motor to free running status when applying an external brake.

* For stopping Inverter outputs before disconnecting motor wiring when changing the motor from an
Inverter to a commercial power supply.

Note The external base block only shuts Off the Inverter’s output frequency, and the Inverter’s internal
frequency continues to be calculated as usual. Therefore, if the external base block is cleared
when the frequency is not zero, the frequency calculated at that point will be output. Because of
this, if the baseblock is cleared during deceleration while the motor is free running, a large dis-
crepancy between the motor speed at that moment and the Inverter output frequency may result
in a main circuit overvoltage (OV) or overcurrent (OC).
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m Speed Search (Set Value: 14, 15)

* The speed search function is provided for smooth restarting without stopping a free running motor.
Use it when switching the motor from a commercial power supply operation to Inverter operation,
when starting with the Inverter a motor turned by external force, and so on.

* The speed search function searches for the present motor frequency, from high frequency to low.
When the motor’s rotation speed is detected, it is accelerated from that frequency to the frequency
reference according to the acceleration/deceleration time setting.

Forward (reverse) RUN command ON

] ON

0.5 s min.

Speed search command

n101: Deceleration time

High-speed frequency or

set frequency (frequency
reference)
n102: Speed search operating level
Minimum base block time (0.5 s) Speed search operation

Note For5.5-and7.5-kW Inverters only, the speed search function can be adjusted by setting parame-
tersn101 (speed search deceleration time) and n102 (speed search operating level). Ifthe speed
search cannot be executed properly using the default setting, lengthen the deceleration time or
lowerthe operating level. To reduce the speed search time, check with the application while either
shortening the deceleration time or raising the operating level.

n i Speed Search Deceleration Time |Register (0165 Hex |Changes during No
operation
Setting |0.0t0 10.0 Unit of 0.1s Default setting 2.0
range setting
n e Speed Search Operating Level Register [0166 Hex |Changes during No
operation
Setting |0 to 200 Unit of 1% Default setting 150
range setting
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* For n101, set the origin search deceleration time to the time required to go from 100% to 0% of the
maximum frequency.

* [fOis setforthe origin search decelerationtime, operation will be carried out atthe default setting of2.0

seconds.

* Forn102, setthe operating level as a percentage, with the Inverter’s rated inputtaken as 100%. Ifthe
Inverter’s output current drops below the level ofthe Inverter’s output current, the speed search willbe
completed and acceleration will be resumed.

5-10-2 Multi-function Output

The 3G3MV incorporates four multi-function output terminals: two multi-function contact
outputs (MA and MB) and two multi-function photocoupler outputs (P1 and P2).
Output from these terminals has a variety of functions according to the application.

m Selecting the Multi-function Output (n050 through n056)

nld5 1 Multi-function Output 1 (MA/MB Register |0139 Hex |Changes during No
and MC) operation
Setting |0to 7, 10to 21 (See note.) Unit of 1 Default setting 0
range setting
nild58 Multi-function Output 2 (P1 and Register |013A Hex |Changes during No
PC) operation
Setting |0to 7, 10to 21 (see note.) Unit of 1 Default setting 1
range setting
nld5g Multi-function Output 3 (P2 and Register |013B Hex |Changes during No
PC) operation
Setting |0to 7, 10to 21 (See note.) Unit of 1 Default setting 2
range setting

Note Set values 20 and 21 are available for 5.5- and 7.5-kW Inverters only.

Set Values

Value

Function

Description

Fault output

ON: Fault output (with protective function working)

Operation in progress

ON: During RUN (with RUN command input or inverter output)

monitored (NC-contact
output)

2 Frequency agree ON: Frequency agree (output frequency agrees with frequency
reference)

3 Idling ON: Zero speed (at less than min. output frequency)

4 Frequency detection 1 ON: Output frequency = frequency detection level (n095)

5 Frequency detection 2 ON: Output frequency = frequency detection level (n095)

6 Overtorque being Output if any of the following parameter conditions is satisfied.

gﬁgggred (NO-contact « Overtorque detection function selection 1 (n096)

* Overtorque detection function selection 2 (n097)

7 Overtorque being * Overtorque detection level (n098)

* Overtorque detection time (n099)

Note NO contact: ON with overtorque being detected; NC contact:
OFF with overtorque being detected
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Value Function Description

8 Not used.

9

10 Warning output ON: Warning being detected (Nonfatal error being detected)

11 Base block in progress ON: Base block in progress (in operation with output turned OFF)

12 RUN mode ON: Local mode (with the Digital Operator)

13 Inverter ready ON: Inverter ready to operate (with no fault detected)

14 Fault retry ON: Fault retry (Inverter resetting with fault retry (n082) not set to 0)

15 UV in progress ON: Undervoltage being monitored (main circuit undervoltage UV1
detected)

16 Rotating in reverse ON: Rotating in reverse direction

direction

17 Speed search in progress [ ON: Speed search in progress

18 Communications output ON: Communications output (turns ON/OFF according to 0009 Hex
set from communications. Communications setting = ON)

19 PID feedback loss ON: I)’ID feedback being lost (set detection method in n136, n137,
n138

20 (See | Frequency reference loss | ON: Frequency reference lost. (When the frequency reference loss

note 2.) detection (n064) is enabled, and the frequency reference selection
(n004) is set for analog input or pulse train input.)

21 (See |Inverter overheating ON: Inverter overheating warning

note 2.) | pre-alarm oH3 ON while the Inverter overheating warning signal is being input
(while oH83 is flashing).

Note 1. Use “during RUN” (set value: 1) or “zero speed” (set value: 3) for the timing for stopping
the motor using a brake. To specify a precise stop timing, set “frequency detection 1” (set
value: 4) or “frequency detection 2” (set value: 5), and set the frequency detection level
(n095).

Note 2. Set values 20 (frequency reference loss) and 21 (Inverter overheating warning oH3) are
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5-11 Multi-function Analog Output and Pulse Monitor Output

The 3G3MV Inverter incorporates multi-function analog output terminals (AM and AC).
A parameter setting makes it possible to output pulse monitor signals from these termi-
nals. Make the necessary settings in these terminals according to the application.

5-11-1 Setting the Multi-function Analog Output (n065 through

n067)

* By setting n065 for multi-function analog output type selection to 0 for analog voltage output, analog
monitoring is possible through the multi-function analog output terminals.

* Amonitoring itemis setin n066 (multi-function analog output selection). Six items including the output
frequency and current are available.

* Set the analog output characteristics in n067 (multi-function analog output gain).

nhS Multi-function Analog Output Type | Register |[0141 Hex |Changes during No
Selection operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Analog voltage output (with monitoring item set in n066)
1 Pulse train output (according to output frequency set in n150)
nbE Multi-function Analog Output Register |0142 Hex |Changes during No
operation
Setting |0to6 Unit of 1 Default setting 0
range setting
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Set Values
Value Description
0 Output frequency (Reference: 10-V output at max. frequency)
1 Output current (Reference: 10-V output at rated output current)
2 Main circuit DC voltage (Reference: 10-V output at 400 V DC for 200-V models and 800 V
DC for 400-V models)
3 Vector operation torque monitor (Reference: 10-V output at rated motor torque)
4 Output power (Reference: 10-V output at power equivalent to max. applicable motor capacity
and 0-V output during regenerative operation).
5 Output voltage (Reference: 10-V output at 200 V AC for 200-V models and 400 V AC for
400-V models)
6 0-10 VDC proportional to frequency reference.

Note Output power cannot be monitored in vector control mode.

nlG T Multi-function Analog Output Gain | Register |0143 Hex |Changes during Yes
operation
Setting |0.00 to 2.00 Unit of 0.01 Default setting 1.00
range setting
Note 1. Refer to the above information on the set values in n066 and set the multiplication rate

5-11-2 Setting the Pulse Monitor Output (n065 and n150)

based on the reference value. For example, if 5-V output is desired at maximum output
frequency (with n066 set to 0), set n067 to 0.50.

Note 2. The multi-function analog output terminals (AM and AC) have a maximum output of 10 V.

* By setting n065 for multi-function analog output type selection to 1 for pulse train output, monitoring
pulse output frequency signals is possible through the multi-function analog output terminals.

* The relationship between the output frequency and pulse train output frequency is setin n150 for mul-
ti-function analog output, pulse train frequency selection.

nlhS Multi-function Analog Output Type | Register |0141 Hex |Changes during No
Selection operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
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Set Values
Value Description
0 Analog voltage output (with monitoring item set in n066)
1 Pulse train output (according to output frequency set in n150)
m 150 Multi-function Analog Output, Register 0197 Hex |Changes during No
Pulse Train Frequency Selection operation
Setting 0,1, 6,12, 24, 36, and 40-45 Unit of 1 Default setting 0
range setting

Note n150: Pulse Monitor Output Frequency Output/Reference.

Set Values
Value Description
0 1,440 Hz at max. frequency (A proportional relationship is applied to frequencies less than
the maximum frequency)
1 1x output frequency
6 6x output frequency
12 12x output frequency
24 24x output frequency
36 36x output frequency
40 1140 Hz/Max. frequency (n011)
41 1F: Frequency reference x1
42 6F: Frequency reference x6
43 12F: Frequency reference x12
44 24F: Frequency reference x24
45 36F: Frequency reference x36

Note The pulse train voltage is 10 V at high level and 0 V at low level at a duty rate of 50%.
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This chapter provides information on the use of advanced functions of the Inverter for
operation.
Referto this chapterto use the various advanced functions, such as precise vector con-
trol setting, energy-saving control, PID control, carrier frequency setting, DC injection
braking, stall prevention, overtorque detection, torque compensation, and slip com-
pensation.

6-1 Precise Vector Control Settings and Adjustments

6-1-1 Precise Vector Control Settings

* In addition to the settings described in 5-2 Operation in Vector Control, check the motortest reportand
precise motor constants and make the following settings in order to make full use of the Inverter in
vector control.

m Setting the Motor Phase-to-neutral Resistance (n107)
* Setthis parameterto 1/2 ofthe phase-to-phase resistance or phase-to-neutral resistance of the motor
at 50°C.

* Obtain from the manufacturer of each motor the test report of the motor or equivalent datasheet
including precise specifications of the motor. Use the the applicable formula from those listed in the
following and calculate the phase-to-neutral resistance at 50°C from the insulation class and phase-
to-phase resistance of the motor described in the test report.

Insulation class E: Phase-to-phase resistance at 75°C (Q) x 0.92 x 1/2
Insulation class B: Phase-to-phase resistance at 75°C (Q) x 0.92 x 1/2
Insulation class F: Phase-to-phase resistance at 115°C (€2) x 0.87 x 1/2

n 07 Motor Phase-to-neutral Resistance | Register [016B Hex |Changes during No
operation
Setting | 0.000 to 65.50 (Q) Unit of |See note 1 | Default setting See note
range setting 2

Note 1. The value will be set in 0.001-Q increments if the resistance is less than 10 Q@ and 0.01-Q
increments if the resistance is 10 Q or over.

Note 2. Thedefaultsettingforthis parameteristhe standard phase-to-neutral resistance of the maxi-
mum applicable motor.

m Setting the Motor Leakage Inductance (n108)
* Set the motor leakage inductance in 1-mH increments.

* Motor leakage inductance is a magnetic field that is leaking externally or consumed as core loss, and
is not used for torque generation.

* Toinsert an AC reactor for surge suppression into the output side of the Inverter, set this parameterto
the motor leakage inductance added with the inductance of the AC reactor.

* The Inverter fully functions in vector control with the default setting for motor leakage inductance.
Therefore, set this parameter only if the motor leakage inductance is known.

n {08 Motor Leakage Inductance Register |016C Hex |Changes during No
operation
Setting | 0.000 to 655.0 (mH) Unit of |See note 1 | Default setting See note
range setting 2
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Note 1. Thevalue will be setin 0.01-mH increments if the resistance is less than 100 mH and 0.1-mH
increments if the resistance is 100 mH or over.

Note 2. The default setting for this parameter is the standard leakage inductance of the maximum
applicable motor.

6-1-2 Adjusting Output Torque in Vector Control

* The Inverter controls the output torque of the motor according to the required load torque in vector
control. Normally, no special adjustments are required. Adjust the output torque if the maximum
torque of the motor is unavailable orimprovements are required inthe outputtorque and responseina
low-speed range.

m Adjusting the Torque Compensation Limit (n109)

* Adjust the set value inn109 (torque compensation limit) if the maximum torque of the motor is insuffi-
cient or to limit the output torque to a certain degree while the motor is driven by the Inverter in vector
control.

* Set the torque compensation limit in percentage based on the rated output current of the Inverter as
100%.

Compensating Torque Insufficiency
* Set n109 to a larger value if the maximum torque of the motor is insufficient.

* Set the value in 5% increments while checking the operation of the Inverter and motor.

* Checkthatnooverload (OL1 or OL2) isdetected. Ifan overload is detected, decrease the set values or
consider the use of an Inverter model or motor with a higher capacity.

Limiting Output Torque
* Setn109 to a smaller value if the fluctuation of the output torque is large and heavy shock is imposed
on the load, or excessive output torque is not required.

* Set the value according to the condition of the load.

n 109 Torque Compensation Limit Register |016D Hex |Changes during No
operation
Setting |0 to 250 (%) Unit of 1% Default setting 150
range setting

Note 1. Thelnverterintorque compensation control limitsthe torque atacurrent 1.5times largerthan
the set value.

Note 2. This parameter is enabled only when the Inverter is in vector control.

m Adjusting the Torque and Response through the V/f Pattern (n011
through n017)
* The Inverter in vector control uses the V/f pattern as the reference value of the output voltage. There-
fore, by adjusting the V/f pattern the output torque and response are adjusted.
* [f the application requires high torque, adjust the V/f pattern so that the output voltage at the required
frequency will be high. Furthermore, energy-saving effects can be expected by decreasing the output
voltage values in the frequency ranges where high torque is not required.

Al i Maximum Frequency (FMAX) Register |010B Hex |Changes during No
operation
Setting |50.0 to 400.0 (Hz) Unit of 0.1 Hz Default setting 60.0
range setting
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nll i Maximum Voltage (VMAX) Register |010C Hex |Changes during No
operation
Setting |0.1to 255.0 (0.1 to 510.0) (V) Unit of 0.1V Default setting 200.0
range setting (400.0)
e Maximum Voltage Frequency (FA) | Register 010D Hex |Changes during No
operation
Setting | 0.2 10 400.0 (Hz) Unit of 0.1 Hz Default setting 60.0
range setting
nld 4 Middle Output Frequency (FB) Register |010E Hex |Changes during No
operation
Setting |0.11t0 399.9 (Hz) Unit of 0.1 Hz Default setting 1.5
range setting
ald 5 Middle Output Frequency Voltage |Register |[010F Hex |Changes during No
(VC) operation
Setting |0.1to 255.0 (0.1 to 510.0) (V) Unit of 0.1V Default setting 11.0
range setting (22.0)
nll G Minimum Output Frequency Register 0110 Hex |Changes during No
(FMIN) operation
Setting |0.11t0 10.0 (Hz) Unit of 0.1 Hz Default setting 1.5
range setting
Al i1 Minimum Output Frequency Register |0111 Hex |Changes during No
Voltage (VMIN) operation
Setting |0.1to 50.0 (0.1 to 100.0) (V) Unit of 0.1V Default setting 4.3 (8.6)
range setting

Note Figures in brackets are for 400-V Inverter models.

Output voltage (V) 4

no12 (VMAX)

Note
n015(VC)

Note

n017 (VMIN) [
0 noi6 no14 no13 not1
(FMIN) (FB) (FA) (FMAX)

1. Set the parameters so that the fol-

lowing condition will be satisfied.
n016 = n014 <n013 = n011

2. The value set in n015 will be

ignored if parameters n016 and
n014 are the same in value.

Frequency (Hz)

* The vertical-axis load or the load with high viscous friction may require high torque at low speed. Ifthe
torqueisinsufficient at low speed, increase the voltage in the low-speed range by 1V, provided that no
overload (OL1 or OL2) is detected. If an overload is detected, decrease the set values or consider the
use of an Inverter model or motor with a higher capacity.

* The required torque of fan or pump control increases in proportion to the square of the speed. By set-
ting a quadratic V/f pattern to increase the voltage in the low-speed range, the power consumption of
the system will increase.
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6-2 Energy-saving Control

The energy-saving control function automatically saves unnecessary power that is use-
lessly consumed while the load is light.

The Inverter in energy-saving control estimates the capacity of the load from the motor
current and controls the output voltage of the Inverter when the load is light so that only
the power required is provided to the motor.

Energy-saving control is suitable for loads with little fluctuation. It is not suitable for con-
trol where responses of less than 50 ms are required.

The longer the operation time of the Inverter in energy-saving control of a light load is,
the more energy is saved. Ifthe load exceeds 70% of the rated motor torque, only some
energy may be saved.

This controlis available to general-purpose motor and Inverter-dedicated motors but not
applicable to special motors such as spindle motors or underwater motors.
Energy-saving controlis possible in V/f control mode only and does not operate in vector
control mode.

Thefollowing description provides details ofthe operation and adjustment ofthe Inverter
in energy-saving control.

6-2-1 Energy-saving Control Operation

* The Inverter operates in energy-saving control as described below.

Acceleration
The Inverter accelerates normally and is not in energy-saving control.

Constant Speed

1. Whenthe Inverter reaches the reference frequency, the Inverter operates in energy-saving control.

2. Anideal output voltage is calculated from the internal status of the Inverter and energy-saving con-
trol coefficient K2 in n140.

3. The Inverter changes the output voltage to the calculated voltage.

4. The Inverter goes into probe operation to find the point where output power is at the minimum.
Probe operation: A control method to find the point where the power is at the minimum while chang-
ing the voltage according to the probe operation control voltage step set in n145 and n146.
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Deceleration
The Inverter decelerates normally and is not in energy-saving control.

Power
consumption

As shown in the graph, the voltage to
operate the motor most efficiently varies with
the motor load condition. The Inverter in
energy-saving control adjusts the output
voltage by using the ideal calculated value
so that the actual output power will be
minimum.

Load rate: 100%

.........

Load rate: 50%

» Motor voltage

6-2-2 Performing Energy-saving Settings

n {39 Energy-saving Control Selection |Register |[018B Hex |Changes during No
operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Energy-saving control disabled
1 Energy-saving control enabled

Note 1. Setn139 to 1 to enable energy-saving control.

Note 2. Energy-saving controlis enabled within a frequency range from 15 to 120 Hz and disabled if
the frequency exceeds 120 Hz.

n 155 Motor Code Register |019E Hex |Changes during No
operation
Setting |0to 70 Unit of 1 Default setting See note
range setting

Note The default setting varies with the capacity of the Inverter model.

Set Values
* The motor code is used for automatically setting the energy-saving constant in n140.

* By setting the motor code, the value in n140 (energy-saving control coefficient K2) will change auto-
matically. To adjust energy-saving control coefficient K2, set the motor code in advance.

* Select the motor code from the following table based on the power supply voltage of the Inverter and
the capacity of the motor.
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Motor code Power supply voltage Motor capacity Energy-saving control
coefficient K2 (n140)
0 200 V AC 0.1 kW 481.7
1 0.2 kW 356.9
2 0.4 kW 288.2
3 0.75 kW 223.7
4 1.5 kW 169.4
5 2.2 kW 156.8
6 3.0 kW 156.8
7 3.7 kW 122.9
8 4.0 kW 122.9
9 5.5 kW 94.8
10 7.5 kW 72.7
20 400 V AC 0.1 kW 963.5
21 0.2 kW 713.8
22 0.4 kW 576.4
23 0.75 kW 447.4
24 1.5 kW 338.8
25 2.2 kW 313.6
26 3.0 kW 245.8
27 3.7 kKW 245.8
28 4.0 kKW 245.8
29 5.5 kW 189.5
30 7.5 kW 145.4
~ 0 | Energy-saving Control Coefficient | Register |018C Hex |Changes during No
K2 operation
Setting |0.0to 6,550 Unitof |0.1 Default setting See note
range setting 1

Note 1. The default setting varies with the capacity of the Inverter model.

Note 2. The constantautomatically changes accordingto the motor code in n158. For the fine-tuning
of this parameter, set the motor code in advance.

Set Values

* When the output frequency is constantfor a certain period while the Inverter isin effective energy-sav-
ing control, the Inverter is set to the primary level of energy-saving control by this parameter.

* Motor constants vary with the motor manufacturer. Therefore, the fine-tuning of the parameter is
required to find the ideal value. Fine-tune the parameter while the Inverter is operating at constant
frequency so that the output power will be minimum.

n (43 Power Averaging Time Register |018F Hex |Changes during No
operation
Settin 1 to 200 Unit of 1 (24 ms) | Default setting 1
(¢
range setting
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Set Values

* Set n143 to the time required to calculate the average of power used in energy-saving control.
Power averaging time (ms) = Set value in n143 x 24 (ms)

* Normally, the default setting does not need to be changed.
* The Inverter averages the power for the set time for energy-saving control.

* Thevalue setin n143is usedfor probe operation. The Inverterin probe operation changes the voltage
at intervals set in this parameter.

* Increase the setvalue ifthe power fluctuates frequently and the Inverter cannot perform stable energy
control.

m 4 Energy-saving Voltage Lower Register |018D Hex |Changes during No
Limit at 60-Hz Output operation
Setting |0to 120 (%) Unit of 1% Default setting 50
range setting
m 42 Energy-saving Voltage Lower Register |018E Hex |Changes during No
Limit at 6-Hz Output operation
Setting |01to0 25 (%) Unit of 1% Default setting 12
range setting
Set Values

* When the output frequency is constantfor a certain period while the Inverterisin effective energy-sav-
ing control, the Inverter is set to the primary level of energy-saving control by n140. Parameter n141
and parameter n142 prevent the output voltage of the Inverter from dropping excessively so that the
motor will not stall or stop at that time.

* Setthe lower limit of output voltage in percentage at each frequency based on the rated motorvoltage
as 100%.

* Normally, the default settings do not need to be changed. If the motor stalls or stops because the inter-
nal constants of the motor are special, increase the set values by approximately 5% to 10%.

Output voltage
lower limit (%) 4

nt41i

n142 |-

= Qutput frequency (Hz)

6 60
n 155 Energy-saving Voltage Upper Register |019F Hex |Changes during No
Limit at 60-Hz Output operation
Setting |01to 120 (%) Unit of 1% Default setting 120
range setting
n G0 Energy-saving Upper Limit Register |01A0 Hex |Changes during No
Voltage at 6-Hz Output operation
Setting |0to 25 (%) Unit of 1% Default setting 16
range setting
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Set Values

* These parameters prevent the motor from over excitation due to voltage changes during energy-sav-
ing control.

* Setthe upperlimit of output voltage in percentage at each frequency based on the rated motorvoltage
as 100%.

* Normally, the default settings do not need to be changed.

Output voltage
upper limit (%) 4
n159
n160 [
- - tput f H
o 50 Output frequency (Hz)
m (54 Probe Operation Voltage Limit Register |0190 Hex |Changes during No
operation
Setting |0to 100 (%) Unit of 1% Default setting 0
range setting

Set Values

* When the output frequency is constantfor a certain period while the Inverterisin effective energy-sav-
ing control, the Inverter willbe setto the primary level of energy-saving control by n140 (energy-saving
constant K2). Then the Inverter will be set to the secondary level (i.e., probe operation) for more effi-
cient, energy-saving control. Setthe control voltage range of the Inverter in probe operation in param-
eter n144.

* Set the upper limit of probe operation voltage in percentage based on the rated motor voltage as
100%. Normally set the value to approximately 10%.

* No probe operation will be available if the value is set to 0.

m 145 Probe Operation Control Voltage |Register 0191 Hex |Changes during No

Step at 100% operation
Setting |0.11t0 10.0 (%) Unit of 0.1% Default setting 0.5
range setting
n iHE Probe Operation Control Voltage |Register 0192 Hex |Changes during No
Step at 5% operation
Setting |0.11010.0 (%) Unit of 0.1% Default setting 0.2
range setting
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Set Values
* Set the range of probe operation voltage in percentage based on the rated motor voltage as 100%.
* Normally, the default setting does not need to be changed.

* If the fluctuation of speed in probe operation is large, decrease the set value. If the response of the
Inverter in probe operation is slow, increase the set value.

Control voltage step (%) 4
ni01

ni02 |-
5 100 * |Inverter output voltage (%)
i Power Detection Width for Probe |Register [01A1 Hex |Changes during No
Operation Switching operation
Setting |0to 100 (%) Unit of 1% Default setting 10
range setting
Set Values

* Set this parameter to the detection width of power that sets the Inverter to probe operation. When the
fluctuation of power is within the detection width, the Inverter will be in probe operation.

* Set the width in percentage based on the power to be detected as 100%.
* Normally, the default setting does not need to be changed.
* The Inverter will operate with a power detection width of 10% if the value is set to 0.

n i6c Power Detection Filter Constant Register |01A2 Hex |Changes during No
operation
Setting |0to 255 Unit of 1 (4 ms) Default setting 5
range setting
Set Values

* Set this parameter to the filter time constant of the power detection block of the Inverter operating in
probe operation.

Filter time constant (ms) = Set value in n162 x 4 (ms)
* Normally, the default setting does not need to be changed.
* The Inverter will operate with a time constant of 20 ms if the value is set to 0.

6-10



Advanced Operation

Chapter 6

6-3 PID Control

The PID control function is a control system that matches a feedback value (i.e., a de-
tected value) to the set target value.
Proportional control, integral control, and derivative controlin combination are available
to machinery systems involving redundancy time in control operation. The PID control
function of the 3G3MV Inverter is not suitable to the control of systems that require a
response of 50 ms or quicker, however.
The following description provides the applications and operation of PID control
together with required parameter settings and adjustments.

6-3-1 PID Control Applications

* The following table provides application examples of the Inverter in PID control.

Application

Control

Sensor used (example)

Speed control

The speed data of the machinery system is fed back
so that the operating speed of the machinery
system will coincide with the target value.

The speed data of another machinery system is
input as a target value and the actual operating
speed of the machinery is fed back for synchronous
control.

Tachogenerator

Pressure control

Data on pressure is fed back for constant pressure
control.

Pressure sensor

Flow rate control Data on the flow rate of liquid is fed back for precise | Flow sensor
flow control.

Temperature control Data on temperature is fed back for temperature Thermocouple
control using fan operation. Thermistor
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6-3-2 PID Control Operation

* To simply explain the operation of proportional control, integral control, and derivative control, the fol-
lowing graphis used to show that the output frequency changes while the deviation (i.e., the difference
between the target value and feedback value) is constant.

Deviation

Time

Control
value

PID control

_ Integral
Derivative ~ (I) control

(D) control

2 Proportional (P)
< control
Time

* Proportional (P) Control: The outputisin proportion to the deviation. The deviation cannotbe setto 0
with proportional control only.

* Integral (I) Control: The output is the integral value of the deviation. This control method makes the
feedback value coincide with the target value effectively but cannot catch up with a rapid change in
deviation.

* Derivative (D) Control: The outputisthe derivative value of the deviation. This control method quickly
responds to a rapid change in deviation.

* PID Control: By combining the merits of the above control functions, ideal control is possible.

6-3-3 Types of PID Control

* Two types of PID control are available to the 3G3MV Inverter. Normally, measured-value derivative
PID control is used.

* Measured-value Derivative PID Control
In this control, the feedback derivative value is used. The Inverter normally uses this control method.
The response will be comparatively slow if the target value changes because the feedback derivative
value is used. The stable control of the target is, however, possible.

+ + Target of
Target value P > control
- + T

|

D

Detected value (Feedback value)
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* Basic PID Control
This is the basic control method. The response will be quick if the target value changes because the
deviation derivative value isused. Ifthe target value changes rapidly, however, the control value ofthe
derivative control block will be large. As a result, overshooting or undershooting may result.

+ Target of

Target value P control

- +A4+

D

Detected value (Feedback value)

* Furthermore, 3G3MV Inverter can add the frequency reference to the operation result of the PID con-
trol block.
If the target of control is motor speed, by adding the frequency reference, motor speed control with
high-speed response will be possible.
Do not add the frequency reference if the target of control is temperature or pressure.
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6-3-4 Block Diagram of PID Control

* The following diagram shows the PID control block of the 3G3MV Inverter.

Target
value

Limit
Max. frequency: 100%

ni35

Feedback value [jmit

adjustment gain 00
Feedback
value
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- Integral time (1) ntegral (1) upper "Mhutti-function input+ + l"‘OO%
3 n134 Integral hold input
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n131 O 2O
—n134
T PID primary 1
delay time
0 (zero) Integral Y
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Multi-function input
Integral reset input
Derivative time (D) nt28=1,3,5,7
n132 O O
O
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]

Limit
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-
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6-3-5 Input Selection of PID Control Target Value and Detection
Value

* The target value and detected value (feedback value) of PID control are set according to n004 for fre-
qguency reference selection, n008 for local mode frequency reference selection, and n164 PID feed-
back input block selection as shown in the following diagram.

Make sure thatthe target value input and feedback value input do not overlap with each other. Setting
details are provided from the next page onward.

m Input Selection of PID Control Target Value

Local/Remote Multi-step speed
noo4 l | / ! reference
50 516

FREQUENCY adjuster of the
Digital Operator

Frequency reference 1 (n024) —"

I External terminal (0 to 10 V)

I External terminal (4 to 20 mA)

LFrequency reference 2 (n025) }—-(_)—

Frequency reference 3 (n026) }r—é_
l Frequency reference 4 (n027) l_o__

I External terminal (0 to 20 mA)

T e

I Pulse train input

l Communications frequency reference

l Multi-function analog input (0 to 10 V)

[Multi-function analog input (4 to 20 mA) I Frequency reference 16 (n127) I—O—-T)—«

i Inching frequency (n032) J—CT_O—

E] I_gl—gl |9 III |—<L_|
& cilil?l cfl TI cfl cf! TI ol

FREQUENCY adjuster of the
Digital Operator

I?equency reference 1 (n024)

&4
4

m Input Selection of PID Control Detection Value

l External terminal (0 to 10 V)

Feedback valug]

l External terminal (4 to 20 mA)

l External terminal (0 to 20 mA)

‘ Multi-function analog input (0 to 10 V)

I Multi-function analog input (4 to 20 mA)

Pulse train input

PR
?l ?l i)l ?l ?I ?l Y
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6-3-6 PID Control Settings

~ 28 | PID Control Selection Register [0180 Hex |Changes during No
operation
Setting |0to8 Unit of 1 Default setting 0
range setting
Set Values
Value Description
PID control Derivative control Addition of Positive or negative
method frequency reference characteristics

0 Disabled

1 Enabled Deviation integrated No Positive

2 Enabled Feedback value integrated | No Positive

3 Enabled Deviation integrated Yes Positive

4 Enabled Feedback value integrated | Yes Positive

5 Enabled Deviation integrated No Negative

6 Enabled Feedback value integrated | No Negative

7 Enabled Deviation integrated Yes Negative

8 Enabled Feedback value integrated | Yes Negative

Note 1. Normally select feedback-value integral PID control as the derivative control method.

Note 2. Add the frequency reference if the target of control is motor speed and do not add the fre-
quency reference if the target of control is temperature or pressure.

Note 3. Setpositive or negative characteristics according to the characteristics of the detector. If the
feedback value is decreased with the output frequency increased, set negative characteris-

tics.
n 29 Feedback Value Adjustment Gain | Register 0181 Hex |Changes during Yes
operation
Setting |0.00 to 10.00 Unit of 0.01 Default setting 1.00
range setting
Set Values

* Set the multiplication rate of the feedback value.

* This parameter adjusts the feedback value so that the input level ofthe input device, such as asensor,
will coincide with the input level of the target value.

For example, ifthe target value of 1,000 rpmisinputas 10V and the feedback value at 1,000 rpmis
5V, the feedback value will be doubled.

m {30 Proportional (P) Gain Register 0182 Hex |Changes during Yes
operation
Setting |0.0t025.0 Unit of 0.1 Default setting 1.0
range setting
mi3 Integral (I) Time Register |0182 Hex |Changes during Yes
operation
Setting |0.0to 360.0 (s) Unit of 0.1s Default setting 1.0
range setting
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m 32 Derivative (D) Time Register |0182 Hex |Changes during Yes
operation
Setting |0.01to0 2.50 (s) Unit of 0.01s Default setting 0.00
range setting
Set Values

* While the mechanical load is in actual operation, adjust the values so that the best response will be
returned from the load. Refer to 6-3-7 PID Adjustments.

* If n130 (proportional gain) is set to 0.0, PID control will be disabled. Not only proportional control but
also all PID control will be disabled.

* If n131 (integral time) is set to 0.0, integral control will be disabled.
* If n132 (derivative time) is set to 0.0, derivative control will be disabled.

n {33 PID Offset Adjustment Register |0185 Hex |Changes during Yes
operation
Setting |-100to 100 (%) Unit of 1% Default setting 0
range setting
Set Values

* This parameter is for the offset adjustment of all PID control.
* Adjust the parameter so that the output frequency of the Inverter will be 0 when the target value and

feedback value are both set to 0.

m {34 Integral (I) Upper Limit Register |0186 Hex |Changes during Yes
operation
Setting |0to 100 (%) Unit of 1% Default setting 100
range setting
Set Values

* Set this parameter to the upper limit of integral control output.
* Set the value in percentage based on the maximum frequency as 100%.

* The integral upper limit is set so that the output frequency will not be excessively high when the devi-

ation is large.
m 135 PID Primary Delay Time Register |0187 Hex |Changes during Yes
operation
Setting |0.0to0 10.0 (s) Unit of 0.1s Default setting 0.0
range setting
Set Values

* Set this parameter to the primary delay time constant for the frequency reference after PID control.
* Normally, the default setting does not need to be changed.

* If load is a mechanical one with high viscous friction or low rigidity, the load may resonate. If that hap-
pens, setavalue largerthan the resonant frequency of the load so that the load willnot resonate, even
though the response will be slower.

m {36 Feedback Loss Detection Register 0188 Hex |Changes during No
Selection operation
Setting |0to2 Unit of 1 Default setting 0
range setting
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Set Values

Value Description

0 Feedback loss detection disabled

1 Feedback loss detection enabled (Nonfatal error: FbL warning)

2 Feedback loss detection enabled (Fatal error: FbL error)

Note 1. Setthe method of detecting loss of the feedback as a detected value for PID control.

Note 2. Ifthe detection level setin n137 orlower is detected for the set time in n138, the result will be
determined as feedback loss.

mi3d Feedback Loss Detection Level Register 0189 Hex |Changes during No
operation
Setting |0to 100 (%) Unit of 1% Default setting 0
range setting
m {38 Feedback Loss Detection Time Register |018A Hex |Changes during No
operation
Setting |0.0to0 25.5 (s) Unit of 0.1s Default setting 1.0
range setting
Set Values

* These parameters are reference values for detecting loss of feedback for PID control.

* Set n137 to the feedback level in percentage based on the feedback level at maximum frequency as
100%.

* Setn138in 0.1-s increments for the permissible continuous period of the feedback signal level that is
the same as or less than the feedback level set in n137.

n a3 PID Output Gain Register |01A3 Hex |Changes during No
operation
Setting |0.0t025.0 Unit of 0.1 Default setting 1.0
range setting
Set Values

* Set this parameter to a rate by which PID control value is multiplied for PID control.
* Normally, the default setting does not need to be changed.

* This parameter is used for the adjustment of the PID control value to be added with the frequency
reference.

n 1G4 PID Feedback Input Block Register |01A4 Hex |Changes during No
Selection operation
Setting |0to5 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Frequency reference control terminal for 0- to 10-V voltage input is enabled. (See note 1.)
1 Frequency reference control terminal for 4- to 20-mA current input is enabled. (See note 2.)
2 Frequency reference control terminal for 0- to 20-mA current input is enabled. (See note 2.)
3 Multi-function analog voltage (0- to 10-V) input is enabled.
Used only if two analog inputs are required in PID control.
4 Multi-function analog current (4- to 20-mA) input is enabled.
Used only if two analog inputs are required in PID control.
5 Pulse train reference control terminal is enabled. (See note 3.)
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Note 1.
2.

Note

Note

Note

The maximum frequency (FMAX) is reached with 10-V input.

The maximum frequency (FMAX) is reached with 20-mA input. The SW2 on the control PCB
must be switches from V to .

. Set n149 for the pulse train input scale to the pulse train frequency that is equivalent to the

maximum frequency (FMAX).

. Make sure thatthe target value input and feedback value input do not overlap with each other.

6-3-7 PID Adjustments

m PID Adjustments with Step Response Method

* The following describes how to adjust each parameter of PID control by monitoring the step response
of the target of control.

1. Measurement of Step Response Waveform

Take the following steps to measure the step response waveform of the target of control.

a) Connectthe load in the same way as the connection of the load to the Inverter in normal opera-

tion.

b) Set n128 to 0 so that the Inverter will not perform PID control.
¢) Minimize the acceleration time and input the step frequency reference.

d) Measure the response waveform of the feedback.

Note Measure the response waveform so that the timing of the step input will be known.

2. Calculation of PID Parameters

* Draw a tangent line that comes into contact with the steepest inclination point of the response
waveform.

* Measurement of R

Measure the gradient of the tangent line provided that the set point is 1.

* Measurement of L

Measure the required time (seconds) between the origin and the point of intersection of the tan-

gent line and time axis.
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* Measurement of T
Measure the required time (seconds) between the point of intersection ofthe tangentline andtime
axis and the point of intersection of the tangent line and set point line.

Response
A

Target value

» Time

* PID Parameter

The following PID parameters are calculated fromthe R, L, and T of intersection ofthe tangentline
and set point line as general rules.

Control Proportional (P) gain Integral (I) time (n131) | Derivative (D) time (n132)
(n130)
P control 0.3/RL
P1 control 0.35/RL 1.2T
PID control 0.6/RL T 0.5L

Note 1. ObtainPID parametervalues fromthe above method, setthe PID parameters, andtuneinthe
PID parameter values precisely.

Note 2. PIDparametervalues obtained fromthe above method may not be optimum if the friction fac-
tor of the mechanical system is large or the rigidity of the mechanical system is low.

m Manual PID Adjustments
* Perform the following procedure to adjust the PID parameter values of the Inverter performing PID

control by monitoring the response waveform.

1. Connectthe load in the same way as the connection of the load to the Inverter in normal operation.
2. Set n128 so that the Inverter will perform PID control.

3. Increase the proportional (P) gain in n130 within a range causing no vibration.

4. Increase the integral (I) time in n131 within a range causing no vibration.

5. Increase the derivative (D) time in n132 within a range causing no vibration.
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6-3-8 PID Fine Tuning

* Refer to the following to tune in PID parameters exactly.
* Suppression of Overshooting

Set the derivative (D) time to a smaller value and the integral (I) time to a larger value if overshooting
results.

Response

f / Before fine tuning

£\

N

After fine tuning

» Time

* Prompt Stability

Settheintegral (I) time to a smallervalue and the derivative (D) time to alarge value for prompt stability
control, even though overshooting results.

Response

f /After fine tuning

N

C

Before fine tuning

» Time
* Suppression of Long-cycle Vibration

Vibration with a wavelength longer than the integral (I) time results from excessive integral control.
The vibration can be suppressed by setting the integral (I) time to a larger value.

Respfnse Before fine tuning

e =
No—

After fine tuning

> Time
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» Suppression of Short-cycle Vibration
Vibration with a wavelength almost as long as the differential time results from excessive derivative
(D) control. The vibration can be suppressed by setting the derivative (D) time to a smaller value.
Ifthe vibration cannot be suppressed after the differential time is set to 0.00, set the proportional gain
to a smaller value or the PID primary delay time constant to a larger value.

Response

4 Before fine tuning

o AN A YA N4
TN T

After fine tuning

» lime
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6-4 Setting the Carrier Frequency

The carrier frequency of the 3G3MV can be fixed or varied in proportion to the output

frequency.
nld80 Carrier Frequency Selection Register 0150 Hex |Changes during No
operation
Setting |1t04,7109 Unit of 1 Default setting (See
range setting note.)

Note The default setting varies with the capacity of the Inverter model.

Set Values
Value Description

1 2.5kHz

2 5.0 kHz

3 7.5 kHz

4 10.0 kHz

7 2.5 kHz (12x): 12 times as high as output frequency (from 1.0 to 2.5 kHz)
8 2.5 kHz (24x): 24 times as high as output frequency (from 1.0 to 2.5 kHz)
9 2.5 kHz (36x): 36 times as high as output frequency (from 1.0 to 2.5 kHz)

* The default setting does not need any changes in normal operation.
* Change the default setting in the following cases.

The wiring distance between the Inverter and motor is long:
Set the Inverter to a lower carrier frequency.

Reference carrier frequency: Wiring distance = 50 m: 10 kHz
50 m < Wiring distance < 100 m: 5 kHz
Wiring distance > 100 m: 2.5 kHz

Note The carrier frequency changes as shown in the following graph with 7 through 9 set in n46.

Carrier Frequency (n080: 7 through 9)

Carrier A
Frequency

2.5kHz

1.0kHz

» Output frequency

83.3 Hz (Set value: 7)
41.6 Hz (Set value: 8)
27.7 Hz (Set value: 9)

208.3 Hz (Set value: 7)
104.1 Hz (Set value: 8)
69.4 Hz (Set value: 9)
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* The Inverter cannot maintain rated output current with the carrier frequency setto a value higherthan

the default one.

The following table shows the default settings and the reduced rated output currents resulting from a
higher setting for the carrier frequency for each Inverter model.
Whenthe carrierfrequency is setto a higher value than the default setting, use the Inverterat a current
less than the reduced rated output current.

Voltage Model 3G3MV- | Default setting | Rated output Setto 3 Setto 4
current (A) Reduced rated | Reduced rated
output current | output current
(A) (A)
3-phase (12001 4 (10 kHz) 0.8 -~ -~
200V (12002 4 (10 kHz) 1.6 -~ -~
(12004 4 (10 kHz) 3.0 -~ -~
(12007 4 (10 kHz) 5.0 -~ -~
(12015 3 (7.5 kHz) 8.0 -~ 7.0
(12022 3 (7.5 kHz) 1.0 -~ 10.0
[12037 3 (7.5 kHz) 17.5 -~ 16.5
(12055 3 (7.5 kHz) 25.0 -~ 23.0
(12075 3 (7.5 kHz) 33.0 -~ 30.0
Single-phase [ 1B0OO1 4 (10 kHz) 0.8 -~ -~
200V [1B002 4 (10 kHz) 1.6 -~ -
[1B004 4 (10 kHz) 3.0 -~ -~
[1B0O07 4 (10 kHz) 5.0 -~ -
[1BO15 3 (7.5 kHz) 8.0 -~ 7.0
[1B022 3 (7.5 kHz) 1.0 -~ 10.0
[1B037 3 (7.5 kHz) 17.5 -~ 16.5
3-phase (14002 3 (7.5 kHz) 1.2 -~ 1.0
400V (14004 3 (7.5 kHz) 18 - 16
(14007 3 (7.5 kHz) 3.4 -~ 3.0
(14015 3 (7.5 kHz) 4.8 -~ 4.0
(14022 3 (7.5 kHz) 5.5 -~ 4.8
(14030 3 (7.5 kHz) 7.2 - 6.3
(14037 3 (7.5 kHz) 8.6 -~ 8.1
(14055 3 (7.5 kHz) 14.8 -~ 14.8 (See note.)
(14075 3 (7.5 kHz) 18.0 -~ 17.0
Note The rated output current can be output without reduction.
m 5 Low Carrier Frequency at Low Register |01AF Hex |Changes during No
Speed operation
Setting |0, 1 Unit of 1 Default setting 0
range setting (See
note.)

Note For 5.5- and 7.5-kW Inverters, the default setting is “1” (enable).
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Set Values

Value

Description
Low carrier frequency at low speed disabled.

Low carrier frequency at low speed enabled.

0
1

* Normally set n175 to 0 (except for 5.5- and 7.5-kW Inverters).

* When the output frequency is 5 Hz or less and the output current rate is 110% or more, the carrier
frequency will be automatically reduced to 2.5 kHz withn175 setto 1. Ifthe load is heavy at low speed,

the Inverter will withstand higher overcurrent by suppressing the heat radiation of the Inverter caused
by the carrier frequency.

* This function is enabled with 2, 3, or 4 set in n080 for carrier frequency.
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6-5 DC Injection Braking Function

The DC injection braking function applies DC on the induction motor for braking control.
Startup DC Injection Braking:

This braking is used for stopping and starting the motor rotating by inertia with no regen-
erative processing.

DC Injection Braking to Stop:

Adjust the stop DC injection braking time if the motor rotating does not decelerate to a
stop in normal operation due to inertia from a heavy load. By increasing the DC injection
braking time or DC injection braking current, the time required for stopping the motor is

reduced.
nlJgY DC Injection Braking Current Register |0159 Hex |Changes during No
operation
Setting |0to 100 (%) Unit of 1% Default setting 50
range setting

nld50 DC Injection Braking-to-stop Time | Register |015A Hex |Changes during No
operation
Setting |0.01t0 25.5 (s) Unit of 0.1s Default setting 0.5
range setting

nld5 Startup DC Injection Braking Time | Register |015B Hex |Changes during No
operation
Setting |0.01t0 25.5 (s) Unit of 0.1s Default setting 0.0
range setting

» Setthe DCinjection braking current as percentage based ontherated current of the Inverteras 100%.

* After the startup DC injection braking time is set, the Inverter starts up at minimum frequency on com-
pletion of the startup DC injection braking control of the Inverter.

* After the speed is reduced, the Inverter is switched to DC injection braking at minimum output fre-
quency.

DC Injection Braking Control

Output i
frequency

Minimum
output )
frequency - Time
(n016) n091 n090
= = Startup DC injection ™ = DC injection
braking time braking-to-stop time
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6-6 Stall Prevention Function

A stall will occur if the motor cannot keep up with the rotating magnetic field on the motor
stator side when a large load is applied to the motor or a sudden acceleration/decelera-

tion is performed.

Inthe 3G3MV, stall prevention functions can be setindependently for accelerating, run-
ning, and decelerating conditions.

nld52 Stall Prevention during Register |015C Hex |Changes during No
Deceleration operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Stall prevention during deceleration

1

No stall prevention during deceleration

* If 1 is set, the motor will be decelerated according to the set deceleration time. Ifthe deceleration time
is too short, the main circuit may result in overvoltage.

* If 0 is set, the deceleration time will be automatically lengthened to prevent overvoltage.

* Be sureto setn0921to 1 to disable stall prevention during acceleration if the braking resistor or Braking
Resistor Unitis in use. If n092 is set to 0, no deceleration time reduction will be possible because the
braking resistor or Braking Resistor Unit connected is not used.

Stall Prevention during Deceleration

Output 4
frequency

with n092 Setto 0

Deceleration time is controlled
/ to prevent overvoltage.

Deceleration time (Set value)

> Time
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nld53 Stall Prevention Level during Register |015D Hex |Changes during No
Acceleration operation
Setting |30 to 200 (%) Unit of 1% Set Values 170
range setting
Set Values

* Thisfunctionis usedto stop accelerating the load if the output current exceeds the set current value so
that the Inverter will continue operating without stalling. The Inverter accelerates the load while the
output current is the same as or less than the set value.

*» Set the parameter as percentage based on the rated Inverter current as 100%.
* The default setting does not need any changes in normal operation.
* Decrease the set value if the capacity of the motor is smaller than that of the Inverter orthe motor stalls

with the default value.

The set value is normally 2 or 3 times higher than the rated current of the motor. Set this current as
percentage based on the rated inverter current as 100%.

Stall Prevention during Acceleration

n093 (stall prevention level
during acceleration)

Output }
current
Output i
frequency
The output frequency is controlled
so that the Inverter will not stall.

» Time

» Time
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nldS4 Stall Prevention Level during Register |015E Hex |Changes during No
Operation operation
Setting |30 to 200 (%) Unit of 1% Default setting 160
range setting
Set Values

* This function willdecrease the output frequency ifthe output current exceeds the set currentvalue by a
minimum of approximately 100 ms so that the Inverter will continue operating without stalling. The
Inverter will increase the output frequency to return to the set frequency reference level when the out-
put current is less than the set value.

* The Inverter accelerates or decelerates the output frequency according to the preset acceleration or
deceleration time set in n116 (stall prevention acceleration/deceleration time setting).

*» Set the parameter as percentage based on the rated Inverter current as 100%.
* The default setting does not need any changes in normal operation.

* Decrease the set value if the capacity of the motor is smaller than that of the Inverter orthe motor stalls
with the default value.
The set value is normally 2 or 3 times higher than the rated current of the motor. Set this current in
percentage based on the rated Inverter current as 100%.

Stall Prevention during Acceleration
Output 4
current n094 (Stall prevention
level during acceleration)
> Time
Output A
frequency
The output frequency is controlled
so that the Inverter will not stall.
> Time
m 5 Stall Prevention Level Automatic |Register |0173 Hex |Changes during No
Suppression Selection operation
Setting |0, 1 Unit of 1 Set Values 0
range setting
Set Values
Value Description
0 Disabled. The set value in n094 for stall prevention during operation is enabled in all the
frequency range.
1 Enabled. The set value in n094 for stall prevention during operation is automatically
decreased when the output frequency exceeds the maximum voltage frequency (FA).
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* [fn115is setto 1, the stall prevention level will be suppressed as shown below. When using frequen-
cies exceeding the maximum voltage frequency, set n 115to 1.

Automatic Suppression of Stall Prevention Level (n115 Set to 1)

A
Operation level

Constant output range

=t

n094

-

Operating level: n094 x
(Max. voltage
frequency/output frequency)

noi3

* Qutput frequency

Max. voltage frequency (FA)

n G Stall Prevention Register |0174 Hex |Changes during No
Acceleration/Deceleration Time operation
Setting
Setting |0, 1 Unit of 1 Set Values 0
range setting
Set Values
Value Description
0 Accelerates or decelerates at acceleration/deceleration time 1 or 2 presently selected.
1 Accelerates or decelerates at acceleration/deceleration time 2 set in n021 and n022.

* Select the acceleration/deceleration time with the stall prevention function operating function

enabled.

* To accelerate or decelerate quicker or slower than normal, set 1 in n116 and the acceleration time in
n021 (acceleration time 2) and deceleration time in n022 (deceleration time 2) for stall prevention use.
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6-7 Overtorque Detection Function

When an excessive load is applied to the equipment, the Inverter detects the overtorque
condition through an increase in the output current.

nli55 Overtorque Detection Function Register 0160 Hex |Changes during No
Selection 1 operation
Setting |Oto4 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Inverter does not monitor overtorque.
1 Inverter monitors overtorque only when speed is matched. It continues operation (issues
warning) even after overtorque is detected.
2 Inverter monitors overtorque only when speed is matched. It discontinues operation
(through protective function) when overtorque is detected.
3 Inverter always monitors overtorque during operation. It continues operation (issues
warning) even after overtorque is detected.
4 Inverter always monitors overtorque during operation. It discontinues operation (through
protective function) when overtorque is detected.

* Set n097 (overtorque detection function selection 2), n098 (overtorque detection level) and n099
(overtorque detection time) to enable the overtorque detection function. The Inverter will detect over-
torque when the currentis the same as or higher than the detection level is output for the preset detec-
tion time.

» Set a multi-function output (n057 to n059) to either of the following so that external overtorque detec-
tion output will be ON.

Set Value: 6 for overtorque detection (NO)

Set Value: 7 for overtorque detection (NC)

Overtorque Detection

Output current i
(or output torque)

See note.

n098 (Overtorque
detection level)

» Time

n09Q |

Overtorque Overtorque detection time <—>

detection (NO)

ON

» Time
Note Overtorque detection will be canceled if the output current decreases from the detection level by
approximately 5% of the Inverter rated current.

97 Overtorque Detection Function Register 0161 Hex |Changes during No
Selection 2 operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
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Set Values
Value Description
0 Detects overtorque from output torque.
1 Detects overtorque from output current.

» Set n097 to the item used for overtorque detection.

* InV/fcontrol mode, overtorque is detected through the output current of the Inverter regardless of the
set value.

Itz Overtorque Detection Level Register 0162 Hex |Changes during No
operation
Setting |30 to 200 (%) Unit of 1% Default setting 160
range setting
Set Values

» Set n098 to the type of overtorque detection level.

To detectthe level through the output torque, set the torque in percentage based on the rated motor
torque as 100%.

To detect the level through the output current, set the current in percentage based on the rated cur-
rent of the Inverter as 100%.

Note With general-purpose induction motors for example, a current equivalent to approx. 60% of the
rated motor current willbe generated when there isnoload. (This current will vary according tothe
model and capacity of the motor.) When setting the overtorque detection level, allow for a no-load

current.
n159 Overtorque Detection Time Register 0163 Hex |Changes during No
operation
Setting |0.11t0 10.0 (s) Unit of 0.1s Default setting 0.1
range setting
Set Values

* Set the overtorque detection time.

* The Inverter will detect overtorque when the current (ortorque) the same as or higher than the detec-
tion level is output for the preset detection time.
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6-7-1 Undertorque Detection

* Undertorque detection is used to compare Drive output current/torque with the undertorque detection
level. When the output current is equal to or less than the defined level, an undertorque condition ex-
ists. This will be indicated as a “UL3” fault on the Digital Operator. This feature can be selected to
operate over a wide range of conditions.

®m n057: Multi-function Output 1
(terminals MA, MB & MC)

n058: Multi-function Output 2
(terminals P1 & PC)

Data 6 or 7: Overtorque
Detection

Data 8 or 9: Undertorque
Detection

n059: Multi-function Output 3
(terminals P2 & PC)

* A Form-C contact, or an open collector output, can be programmed to change states during an over-
torque/undertorque detection condition.

Example of Overtorque Detection

n096 setting: 2 — Overtorque enabled, only at set frequency, coast to stop
n057 setting: 6
n096 setting:  110%

n099 setting: 1.0s

— Output contact programmed for overtorque detection
— Level at which overtorque is sensed
— Time delay before overtorque event occurs

m n117: Undertorque Detection | Factory setting: 0 |

* This constant determines whether the undertorque detection function of the Drive is enabled, under
what conditions it will detect for undertorque, and what operation it will perform after detecting an un-
dertorque.

Setting Undertorque Operation After Detection Condition
Disabled Detection

0 Disabled — —

1 Undertorque Continues Only at set frequency

2 Undertorque Coast to stop Only at set frequency

3 Undertorque Continues At all times except during
stopping or DC injection braking

4 Undertorque Coast to stop At all times except during
stopping or DC injection braking

* For undertorque detection during accel or decel, set to “3” or “4”.

* For continuous operation after undertorque detection, set to “1” or “3”. During detection, the Digital
Operator displays a “UL3” alarm (blinking).

* To stop the drive at an undertorque detection fault, set to “2” or “4”. At detection, the Digital Operator
displays a “UL3” fault.

* Tooutputan undertorque detection signal, set outputterminal function selection (n057,n058 or n059)
to “8” or “9”.
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Factory setting: 10 %
® n118: Undertorque Detection Level Range: 010200 %

* This is the reference point for determining that an undertorque condition exists. Set as a percent of
Drive rated current or as a percent of motor rated torque.

Factory setting: 0.7 sec.
® n119: Undertorque Detection Time Range: 0.1 1o 10.0 seconds

* Determines how long an undertorque condition must exist before another event will occur, e.g., coast
to stop, multi-function output change of state, or “UL3” warning or fault display.

6-8 Torque Compensation Function

This function increases the output torque of the Inverter by detecting an increase in the

motor load.
n 103 Torque Compensation Gain Register 0167 Hex |Changes during Yes
operation
Setting |0.0t0 2.5 Unit of 0.1 Default setting 1.0
range setting
Set Values

* The default setting does not need any changes in normal operation.
* Change the default setting in the following cases.

The wiring distance between the Inverter and motor is long:
Set the gain to a larger value.

The capacity of the motor is lower than the maximum applicable motor capacity of the Inverter:
Set the gain to a larger value.

The motor vibrates:
Set the gain to a smaller value.

* Thetorque compensation gain must be adjusted so thatthe outputcurrentatlow speed willnotexceed
50% of the rated output current of the Inverter, otherwise the Inverter may be damaged.

n if4 | Torque Compensation Primary Register |0168 Hex |Changes during No
Delay Time Constant operation
Setting |0.01t0 25.5 (s) Unitof |0.1s Default setting 0.3 (See
range setting note.)

Note The default value is 0.2 (s) with the Inverter set to vector control mode.
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Set Values
* This parameter is used for adjusting the response of torque compensation.
* Normally, the default setting does not need to be changed.
* Adjust the parameter in the following cases.
The motor vibrates: Increase the set value.
The response of the motor is slow: Decrease the set value.

n 105 Torque Compensation Core Loss | Register |0168 Hex |Changes during No
operation
Setting |0.0to 6,550 (W) Unit of 0.1W Default setting See note
range setting (See note 2
1)

Note 1. Thevaluewillbesetin0.1-Wincrementsifthelossislessthan 1,000W and 1-Wincrements if
the loss is 1,000 W or over.

Note 2. The default setting varies with the capacity of the Inverter model.

Set Values
» Set this value to the core loss of the motor in used.

* This parameter is valid in V/f control mode only.
* Normally, the default setting does not need to be changed.

* Setthe value ifthe capacity of the motor does not coincide with the maximum applicable motor capac-
ity of the Inverter.
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6-9 Slip Compensation Function

The slip compensation function calculates the motor torque according to the output cur-
rent, and sets gain to compensate for output frequency.

This function is used to improve speed accuracy when operating with a load. Itis mainly
valid for V/f control.

Setthe rated motor current (n036) and the motor no-load current (n110) before usingthe
slip compensation function. If n036 = 0, the slip compensation function cannot be used.

n 05 Rated Motor Slip Register |016A Hex |Changes during Yes
operation
Setting |0.01to0 20.0 (Hz) Unit of 0.1 Hz Default setting (See
range setting note.)

Note The default setting varies with the capacity of the Inverter model.

Set Values
* Set the rated slip value of the motor in use.

* This parameter is used as a slip compensation constant.
* Calculate the rated motor slip value from the rated frequency (Hz) and rpm on the motor nameplate by
using the following formula.

Rated slit value (Hz) = Rated frequency (Hz) — Rated rom x Number of poles

120
nitd Slip Compensation Gain Register |016F Hex |Changes during Yes
operation
Setting |0.0t0 2.5 Unit of 0.1 Default setting 0.0
range setting (See
note 1.)

Note 1. If set to vector control mode, the default value will be 1.0.
Note 2. This parameter is disabled with the value set to 0.0.

Set Values

* Set the parameter to 1.0 first and check the operation of the Inverter. Then fine-tune the gain with
0.1-gain increments or decrements.

If the speed is lower than the target value, increase the set value.
If the speed is higher than the target value, decrease the set value.

n i Slip Compensation Primary Delay |Register |0170 Hex |Changes during No
Time operation
Setting |0.01t0 25.5 (s) Unit of 0.1s Default setting 2.0 (See
range setting note.)

Note If set to vector control mode, the default value will be 0.2.
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Set Values

* This parameter is used for the response adjustment of the slip compensation function.
* The default setting does not need any changes in normal operation.
* Change the default setting in the following cases.

The motor vibrates: Set the value to a larger value.

The motor response is low: Set the value to a smaller value.

niid Slip Compensation During Register |0171 Hex |Changes during No
Regeneration operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Slip compensation function disabled during regeneration
1 Slip compensation function enabled during regeneration

* Select whetherthe slip compensation function is enabled or not, even during regeneration (i.e.: when
regeneration energy is returning during deceleration, etc.).

* This parameter is only enabled in vector control mode. (In V/f control mode, the slip compensation
function will be disabled during regeneration, regardless of the setting for this parameter.)
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6-10 Other Functions

The following description provides information on the otherfunctionsand parameter set-
tings of the Inverter.
Refer to Section 7 Communications for parameters used for communications.

6-10-1 Digital Operator Disconnection Error Detection

* This parameter setting is to select whether or not to detect Digital Operator connection errors.

nld 0 Operation Selection at Digital Register |010A Hex |Changes during No
Operator Interruption operation

Setting |0, 1 Unit of 1 Default setting 0

range setting
Set Values

Value Description
0 The Digital Operator connection error is not detected (Nonfatal error)
1 The Digital Operator connection error is detected (Error output and the Inverter coasts to a
stop)

6-10-2 Motor Protection Functions (n037 and n038)

* This parameter setting is for motor overload detection (OL1).

nld37 Motor Protection Characteristics | Register [0125 Hex |Changes during No
operation
Setting |0to2 Unit of 1 Default setting 0
range setting
Set Values
Value Description

0 Protection characteristics for general-purpose induction motors

1 Protection characteristics for Inverter-dedicated motors

2 No protection

* This parameter is used to set the electric thermal characteristics of the motor to be connected.
* Set the parameter according to the motor.

* [f a single Inverter is connected to more than one motor, set the parameter to 2 for no protection. The
parameter is also disabled by setting n036 for rated motor currentto 0.0. Provide overload protection
for each motor by setting up, for example, thermal relays.

nld38 Motor Protection Time Register 0126 Hex |Changes during No
operation
Setting |1 to 60 (min) Unit of 1 min Default setting 8
range setting
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Set Values

* This parameter is used to set the electronic thermal protection constant of motor overload detection
OoL1.

* The default setting does not need any changes in normal operation.

* To set the parameter according to the characteristics of the motor, confirm the thermal time constant
with the motor manufacturer and set the parameter with some margin. In other words, setthe value a
little shorter than the thermal time constant.

* To detect motor overloading more quickly, reduce the set value, provided that it does not cause any
application problems.

6-10-3 Cooling Fan Operation Function (n039)

* This parameter is used to operate the cooling fan of the Inverter while the Inverteris turned ON or only
while the Inverter is in operation.

~35 | Cooling Fan Operation Register [0127 Hex |Changes during No
operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 The fan rotates only while the RUN command is input and for 1 minute after the Inverter
stops operating.
1 The fan rotates while the Inverter is turned ON.

* This parameter is available only if the Inverter incorporates a cooling fan.

* If the operation frequency of the Inverter is low, the life of the fan can be prolonged by setting the
parameter to 0.

6-10-4 Momentary Power Interruption Compensation (n081)

* The parameter specifies the processing that will be performed when a momentary power interruption
occurs.

nildA | Momentary Power Interruption Register |0151 Hex |Changes during No
Compensation operation
Setting |0to2 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Disabled. (An undervoltage fault will be detected when there is momentary power
interruption for 15 ms or more.)
1 The Inverter will continue operating if power is restored within 0.5 s. (See note 1.)
2 The Inverter will restart when power is restored. (See note 2.)

Note 1. By setting n081 to 1, the Inverter will detect UV warning, turn OFF the output, and wait for
power restoration for 0.5 s if a momentary power interruption occurs. If the power recovers
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within 0.5 s, the Inverter will restart after speed searching. If the momentary power interrup-
tion continues more than 0.5 s, the Inverter will detect UV1.

Note 2. By setting n081 to 2, the Inverter will detect UV warning, turn OFF the output, and wait for
power restoration if a momentary power interruption occurs. When the power recovers, the
Inverter will restart after speed searching.

6-10-5 Fault Retry (n082)

&Caution The Inverter may be damaged if the fault retry function is used.

If the Inverter faults, take the following measures:

Be sure to install a no-fuse breaker (NFB).

Provide the Inverter and peripheral machines with a sequence so that the machines
will stop operating when the Inverter has an operational fault.

* The fault retry function automatically resets and restarts the Inverter in the case the Inverter has an
overvoltage fault or an overcurrent fault during operation.

* Inthe case of any otherfault, the protective function operates instantly and the faultretry function does
not operate.

* Thisfunctionis to be used only ifthe user does not want to interrupt the mechanical system, even if this
function may damage the Inverter.

* Set a multi-function output (n057 to n059) to the following so that the fault retry signal will be output.
Set value: 14 for fault retries

nb87 Number of Fault Retries Register 0152 Hex |Changes during No
operation
Setting |0to 10 Unit of 1 Default setting 0
range setting
Set Values

* Set the number of fault retries required.

* The count of fault retries will be cleared in any of the following cases.
The Inverter is normal for 10 minutes continuously after the latest fault retry was made.
Power supply to the Inverter is interrupted.
A fault reset is input.

6-10-6 Frequency Jump Function (n083 to n086)

* The frequency jump function prevents the Inverter from generating frequencies that make the
mechanical system resonate.

* The frequency jump function can be used effectively to setthree dead bands of a frequency reference.

nld53 Jump Frequency 1 Register |0153 Hex |Changes during No
operation
Setting | 0.00 to 400.0 (Hz) Unit of 0.01 Hz Default setting 0.00
range setting
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rlA4 Jump Frequency 2 Register |0154 Hex |Changes during No
operation
Setting |0.00 to 400.0 (Hz) Unit of 0.01 Hz Default setting 0.00
range setting
nldB5 Jump Frequency 3 Register [0155 Hex |Changes during No
operation
Setting | 0.00 to 400.0 (Hz) Unit of 0.01 Hz Default setting 0.00
range setting
nlBG Jump Width Register 0156 Hex |Changes during No
operation
Setting |0.00 to 25.50 (Hz) Unit of 0.01 Hz Default setting 0.00
range setting
Set Values

* Set n083 through n085 for jump frequencies 1 through 3 to the central values of jumping frequencies.

* Values will be setin 0.01-Hz increments if the frequency is less than 100 Hz and 0.1-Hz increments if
the frequency is 100 Hz or over.

* These values must satisfy the following condition.
n083 = n084 = n085

* The value in n086 must be set for the jump width.
* This function is disabled with n086 set to 0.0.

* The operation of the Inverter within the dead bands is prohibited. While the Inverteris in acceleration
or deceleration control, however, the Inverter does not jump the bands but changes the frequency
smoothly.

Frequency Jump Function

Output A
frequency

n086 n083=n084=n085

n085 nos4 noss3 Reference frequency

6-41



Advanced Operation Chapter 6

6-10-7 Accumulated Operating Time (n087, n088)

* The accumulated operating time function is provided for 5.5- and 7.5-kW Inverters only.

* This function calculates and stores in memory the Inverter’s accumulated operating time. The accu-
mulated operating time that is saved can be checked (unit: 10h) by the “accumulated operating time”
(U-13) of the multi-function monitor (MNTR indicator).

* Use this function in determining the maintenance schedule.

nld8 7 Accumulated Operating Time Register [0157 Hex |Changes during No
operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
* Select the operation status to be accumulated.
Value Description
0 Accumulate the Inverter’s power-ON time (the time from when the power is turned ON until
it is shut OFF).
1 Accumulate the Inverter’s RUN time (the time that the RUN command is being input).
nldBE Accumulated Operating Time Register 0158 Hex |Changes during No
Selection operation
Setting |0 to0 6,550 Unit of 10H Default setting 0
range setting

* Set the initial value for the accumulated operating time with 10 hours set as 1. The accumulation will
begin from the time that is set.

Note Toclear (i.e., setto 0) the monitor value (U-13) for the accumulated operating time, setn0881t0 0.
The monitorvalue cannot be cleared by settingn001 (parameter write-prohibit selection/parame-
ter initialization) to 8 or 9 (initialize).

6-10-8 Frequency Detection

* The 3G3MV has the following frequency detection functions.

Frequency Detection:
Detects that the frequency reference coincides with the output frequency.

Frequency Detection Levels 1 and 2:

Detects that the output frequency is the same as or higher or lower than the set value (frequency
detection level) in n095.

* The multi-function outputs (n057 to n059) must be set for the frequency detection function.
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m Frequency Detection
* The multi-function outputs (n057 to n059) must be set to the following in order to issue an output indi-
cating that the frequency reference and the output frequency agree.

Set value: 2 for frequency agree

Frequency Detection Operation
Output & Detection width +2 Hz Reset width +4 Hz
frequency - T
liv Frequency reference

> Time

Frequency

detection ON
* Time

®m Frequency Detection Levels 1 and 2
* The parameters in n057 to n059 for multi-function output must be set for frequency detection output.

Set value: 4 for frequency detection level 1 (Output frequency = n095)
Set value: 5 for frequency detection level 2 (Output frequency = n095)
* Set the frequency detection level in n095.

95 Frequency Detection Level Register |015F Hex |Changes during No
operation
Setting |0.00 to 400.0 (Hz) Unit of 0.01 Hz Default setting 0.00
range setting
Set Values

* Set the frequency to be detected.
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* The value willbe setin 0.01-Hzincrements if the frequency is less than 100 Hz and 0.1-Hzincrements
if the frequency is 100 Hz or over.

Frequency Detection Level 1

Output &
frequency
Reset width -2 Hz
n095 (Frequency
4{ detection level)
* Time
Frequency
; ON
detection level 1 Time

Frequency Detection Level 2

Output
frequency
Reset width +2 Hz N\
3 : : n095 (Frequency
3 detection level)
> Time

Frequency ' oN oN
detection level 2 > Time

6-10-9 UP/DOWN Command Frequency Memory (n100)

* This function changesthe reference frequency by turning the UP and DOWN commands ON and OFF.

* In order to use this function, set n056 for multi-function input 7 to 34. Then the multi-function input 6
(S6) and multi-function input 7 (S7) terminals are set as described below.

Multi-function input 6 (S6): UP command
Multi-function input 7 (S7): DOWN command

* The output frequency held by the UP/DOWN function will be stored in the memory if n100 for UP/
DOWN frequency storage is set to 1.

* By settingn100 to 1, the frequency reference kept on hold for 5 s or more will be retained even aftera

powerinterruption, and operation will be restarted at this frequency the nexttime the RUN commandis
input.

* The stored output frequency will be cleared fromthe memoryifn100is setto 0. The retained frequency
is initialized if n001 for parameter initialization is set to 8 or 9.

Note While this function is used, frequency references can only be used in remote mode with the UP/
DOWN command or inching frequency command. All multi-step speed references are disabled.
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m 100 UP/DOWN Frequency Memory Register |0164 Hex |Changes during No
operation
Setting |0, 1 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 The frequency on hold is not retained.
1 The frequency on hold for 5 s or more is retailed.
Operation of UP/DOWN Function
RUN command
(Forward rotation) U I__> Time
UP command ‘ |
(55) | Time
DOWN command | | —
(56) ‘ | I—l : : Time
Outputfrequency o 3 3
Upper limit ‘
Lower limit
: : : ! : : : : : T Time
Status fH/ U/ HDHIiUIH| D [DIiH U ‘U1iH! D DI H:
doecton” L1 11 ] | B
detection | | | | > Time
Note Status U: UP (acceleration)
D: DOWN (deceleration)
H: Hold
U1: Frequency acceleration restricted by upper limit.
D1: Frequency deceleration restricted by lower limit.
* The following ON/OFF combinations of UP and DOWN commands are possible.
Command Acceleration Deceleration Hold Hold
S6 (UP command) ON OFF OFF ON
S7 (DOWN command) OFF ON OFF ON

» With the UP/DOWN function used, the output frequency has the following restrictions for upper and

lower limits.
Upper limit:

Lower limit:

The maximum frequency in n011 or the frequency reference upper limit in n033,
whichever is smaller.

The minimum output frequency in n016 or frequency reference lower limit in n034,
whichever is smaller.
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* When the RUN command forforward or reverse rotation is input, the Inverter will start operating atthe
lower limit regardless of whether the UP/DOWN command is input or not.

* When the UP/DOWN function and inching frequency command are both assigned to multi-function
inputs, an inching frequency command input will have the highest priority.

* [fn100 for UP/DOWN frequency storage is set to 1, the output frequency held by the UP/DOWN func-
tion for 5 s or more will be stored in the memory. The output frequency will be held by the UP/DOWN
function when both UP and DOWN commands are ON or OFF together.

6-10-10 Frequency Reference Loss Detection

m n064: Frequency Reference Loss Detection

Factory setting: 0 sec.

Range: Oor 1

* The reference loss detection function is either enabled or disabled, based on the setting of n064.
When enabled (data “1”), the reference loss detection compares the change in reference with respect
to time. If the reference decreases by 90% in more than 0.4 seconds, the drive will decelerate to the
set reference; if the reference decreases by 90% in less than 0.4 seconds, the drive will continue to
operate at 80% of the output frequency. To regain control of output frequency, either exceed the set
reference (80% of reference) or initiate a STOP command. If Auto Reference is less than

Fmax (n011) x .05, this function is not performed.

FWD RUN
COMMAND st

80%

T " e
AUTO b E
REFERENCE po !
, . '. 10%
b '«-0.4 SEC| =i «-0.4 SEC
. e 80%
GPD 515 ! REFQ.
OUTPUT ;
FREQUENCY

Timing Chart

Note This function applies to frequency references at terminal FR, RP or 2CN (Multi-Function

Analog Input).
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6-10-11 Input Open-phase Detection (n166, n167)

* The input open-phase detection function is provided for 5.5- and 7.5-kW Inverters only.

* This function detects the occurrence of an input power supply open phase. The open phase is de-
tected by means offluctuations in the main circuit DC voltage, enabling detection of power supply volt-
age fluctuations and imbalances, decreasing values due to aging of the main circuit capacitor, and so
on, in the same way.

* [f the fluctuations in the main circuit DC voltage exceed the input open-phase detection level (n166),
and persist at this level for longer than the input open-phase detection time (n167), a main-circuit volt-
age fault (PF) will be detected.

m {hE Input Open-phase Detection Level | Register |01A6 Hex |Changes during No
operation
Setting |0to 100 Unit of 1% Default setting 0
range setting
n G Input Open-phase Detection Time |Register |01A7 Hex |Changes during No
operation
Setting |0to 255 Unit of 1s Default setting 0
range setting
Set Values

* For the input open-phase detection level (n166), set the main-circuit DC voltage fluctuation level for
detecting an input open phase. Set the level as a percentage, as follows:

200-V-class Inverters: Take 400 V as 100%.
400-V-class Inverters: Take 800 V as 100%.
* For the input open-phase detection time (n167), set the time (in seconds) for detecting an input open
phase.
Note 1. Thefollowingvaluesarerecommendedfordetectinganinputopenphase:n166=7 (%);n167
=10 (s)
Note 2. If either n166 or n167 is set to 0, the input open-phase detection function will be disabled.

6-10-12 Output Open-phase Detection (n168, n169)

* The output open-phase detection function is provided for 5.5-kW and 7.5-kW Inverters only.

* This function detects the occurrence of an output terminal open phase. The detection is performed at
the current flowing at each output phase.

* Ifthe currentin any of the Inverter output phases becomes less than the output open-phase detection
level (n168) and persists at this level for longer than the output open-phase detection time (n169), an
output open-phase fault (LF) will be detected.

n GG Output Open-phase Detection Register |01A8 Hex |Changes during No
Level operation
Setting |0to 100 Unit of 1% Default setting 0
range setting
n 1S Output Open-phase Detection Register |01A9 Hex |Changes during No
Time operation
Setting |0.0t0 2.0 Unit of 0.1s Default setting 0.0
range setting
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Set Values

* Forthe output open-phase detection level (n168), set the current for detecting an output open phase.
Make the setting as a percentage, taking the Inverter’s rated output current as 100%.

* Forthe output open-phase detection time (n169), setthe time in seconds for detecting an output open
phase.
Note 1. The following values are recommended for detecting an output open phase: n168 = 5 (%);
n169 = 0.2 (s)
Note 2. If either n168 or n169 is set to 0, the output open-phase detection function will be disabled.

Note 3. Ifthe applicable motorcapacity is smallin relation to the Inverter capacity, it may cause errors
in the output open-phase detection. To prevent this from occurring, lower the output open-
phase detection level to match the motor capacity.

6-10-13 Fault Log (n178)

* The 3G3MYV stores information on the four most recent faults.

* The latest record is displayed. By pressing the Increment Key, the previous record is displayed. A
maximum of four records can be checked. “1.” indicates the most recent fault.

* The details of the information are the same as that obtained from the multi-function monitor U-09.

n {8 Fault Log Register |01B2 Hex |Changes during
operation
Setting |--- Unit of Default setting
range setting

Note The information is read only.

Display Example

® Fault display e No fault stored
111 ]
Ly 1t -—— - -
Fault Y
generation __f L Fault code
item

* To clear the fault log, set n001 for parameter write-prohibit selection/parameter initialization to 6.
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Communications

Chapter 7

The 3G3MV Inverterhas standard RS-422/485 and optional CompoBus/D communica-
tions functions. This section provides information on how to communicate over
RS-422/485. For CompoBus/D communications in detail, refer to the 3G3MV-
PDRT1-SINV CompoBus/D Communications Unit User’s Manual (1529).
Itis possible to control the Inverter, give frequency references, monitor the Inverter sta-

tus, and read and write parameters through communications.

Amaximum of 32 Inverter Units can be connected and used as a simple network system.

Note The RS-422/485 communications of the 3G3MV Inverter conform to the MODBUS
Communications Protocol and this protocol cannot be used together with any other
communications protocol. Only 3G3MV-Series products can be connected as Slaves.
Ifa CompoBus/D Communications Unitis used, RS-422/485 communications will not

be possible. Therefore, select which communications method is to be used.

(The MODBUS Communications Protocol is a trademark of AEG Schneider Automa-

tion.)

7-1

Inverter Settings

7-1-1 Setting the Communications Conditions

m Communications Time-over Detection Selection (n151)

* This parameter is used for monitoring the communications system.

* The set value in the parameter determines whether communications time-over detection will be per-
formed with “CE” displayed if there is an interval of more than 2 s between normal communications.
The method to process the detected communications time-over is also determined according to the
set value in the parameter.

* When a control signal (the RUN command, forward/reverse rotation command, or an external fault
signal) is input into the Inverter through communications, be sure to setn151t0 0, 1, or 2. Then the
system will stop in the case of a time-over detection.
Ifthere is a communications failure, no control input will be operable. It will be, however, impossible to
stop the Inverter if n151 is to 4 or 3.
Use a host program that monitors how the Inverter handles all control input signals, for example, so
that there will be no interval of more than 2 s between communications.

mni5 RS-422/485 Communications Register |0197 Hex |Changes during No
Time-over Detection Selection operation
Setting |Oto4 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Detects a time-over and fatal error and coasts to a stop (See note 1.)
1 Detects a time-over and fatal error and decelerates to a stop in deceleration time 1 (See note 1.)
2 Detects a time-over and fatal error and decelerates to a stop in deceleration time 2 (See note 1.)
3 Detects a time-over and nonfatal error warning and continues operating. The warning is
canceled when the communications return to normal. (See note 2.)
4 No time-over is detected.
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Note 1. The fatal error is canceled with error reset input.
Note 2. The nonfatal error warning is canceled when the communications returns to normal.

m Communications Frequency Reference/Display Unit Selection (n152)
* Set this parameter to the unit of frequency reference and frequency-related values to be set or moni-
tored through communications.

* This unit is for communications use only and independent from the units of setting made through the
Digital Operator.

m {50 RS-422/485 Communications Register |0198 Hex |Changes during No
Frequency Reference/Display Unit operation
Selection
Setting |0to3 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0.1 Hz
0.01 Hz

Converted value based on 30,000 as max. frequency

WIN|—=|O

0.1% (Max. frequency: 100%)

Note Communications data after the above conversion is hexadecimal.
For example, if the frequency is 60 Hz and the unit of setting is 0.01 Hz, the converted value is
obtained as follows:
60/0.01 = 6000 = 1770 Hex

m Slave Address (n153)

* Set this parameter to the Slave address (Slave unit number) for communications.

* If more than one Inverter is connected as a Slave, make sure that there will be no Slave address
duplication.

m {53 RS-422/485 Communications Register |0199 Hex |Changes during No
Slave Address operation
Setting |00 to 32 Unit of 1 Default setting 00
range setting
Set Values
Value Description
00 Only receives broadcast messages from the Master (See note.)
01 to 32 Slave address

Note Address 00 is for broadcast purposes only. Do not set the Slave to this address, otherwise the
Slave will not communicate.

m Communications Baud Rate and Parity Selection (n154 and n155)
* Set the baud rate and parity according to the communications conditions of the Master.

n 154 RS-422/485 Baud Rate Selection Register |019A Hex |Changes during No
operation

Setting |0to3 Unit of 1 Default setting 2
range setting
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Set Values
Value Description
0 2,400 bps
1 4,800 bps
2 9,600 bps
3 19,200 bps
m {55 RS-422/485 Parity Selection Register |019B Hex |Changes during No
operation
Setting |0to2 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 Even
1 Odd
2 No parity

In normal serial communications, data is configured in single bytes, and messages are created by
stringing together multiple bytes of data. The parity check described here sets the check for each byte of
data. Set the parity check method that is required by the Master.

Note The entire message is checked by a separate check code called “CRC-16,” so the communica-
tions data will be checked even if no special parity check is performed.

m Send Wait Time Setting (n156)

* Set this parameter to an awaiting period for returning a response after the DSR (data-send-request)
message is received from the Master.

n 156 RS-422/485 Send Wait Time Register |[019C Hex |Changes during No
operation
Setting |10 to 65 (ms) Unit of 1ms Default setting 10
range setting
Set Values

* Whenthe DSR message is received from the Master, the Inverter must wait fora communicationstime
of 24-bit length plus the set value in n156 before returning a response.
Set this value according to the response time of the Master.

m RTS Control Selection (n157)
* Select whether or not to enable the RTS (request-to-send) communications control function.
* This function can be disabled (i.e., setto “1”) only when a 1-to-1 Master/Slave configurationis usedin

RS-422 communications. When multiple Slaves are used for RS-422, or whenever RS-485 commu-
nications are used, it is necessary to set “0” (enable RTS control).

(]

1 RS-422/485 RTS Control Selection | Register 019D Hex |Changes during No
operation

Setting |0, 1 Unit of 1 Default setting 0
range setting

1
o
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Set Values
Value Description
0 Enabled
1 Disabled (Available to 1-to-1 RS-422 communication only)

7-1-2 RUN Command Selection (n003)

* Select the method to input the RUN or STOP command into the Inverter.

* This parameter is enabled in remote mode only. The Inverter in local mode accepts the RUN com-
mand only through key sequences on the Digital Operator.

a3 | Operation Command Selection Register |0103 Hex |Changes during No
operation
Setting |0to3 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 The RUN Key and STOP/RESET Key on the Digital Operator are enabled.
1 Multi-function input terminals are enabled in 2- or 3-wire sequence.
2 RS-422/485 communications are enabled.
3 Input from the option (CompoBus/D Communications Unit) is enabled.

Note 1. To input the RUN command through RS-422/485 communications, set this parameter to 2.
Then the RUN command only through RS-422/485 communications will be enabled.

Note 2. The RUN command can be input through RS-422/485 with multi-function input settings as
well. For details, refer to 7-1-4 Setting the Multi-function Inputs.

7-1-3 Frequency Reference Input Selection (n004)

* Select the method to input the frequency reference into the Inverter in remote mode.

* Ten methods can be used to input the frequency reference in remote mode. Select the ideal method
according to the application.

nld4 | Frequency Reference Selection Register |0104 Hex |Changes during No
operation
Setting |0to 8 Unit of 1 Default setting 0
range setting
Set Values
Value Description
0 The FREQUENCY adjuster on the Digital Operator is enabled.
1 Frequency reference 1 (024) is enabled.
2 Frequency reference control terminal for 0- to 10-V voltage input is enabled.
3 Frequency reference control terminal for 4- to 20-mA current input is enabled.
4 Frequency reference control terminal for 0- to 20-mA current input is enabled.
5 Pulse train reference control terminal is enabled.
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Value Description
6 Frequency reference through communications is enabled.
7 Multi-function analog voltage for 0- to 10-V input is enabled.
Used only if two analog inputs are required in PID control.
8 Multi-function analog current for 4- to 20-mA) input is enabled.
Used only if two analog inputs are required in PID control.
9 Frequency reference through option (CompoBus/D communications) is enabled.

Note 1. Toinputthefrequency reference through RS-422/485 communications, set this parameterto
6. Then the frequency reference only through RS-422/485 communications will be enabled.

Note 2. The frequency reference can be input through RS-422/485 with multi-function input settings
as well. For details, refer to 7-1-4 Setting the Multi-function Inputs.

7-1-4 Setting the Multi-function Inputs (n050 to n056)

* Inadditionto the methods described above, the RUN command and frequency reference can be input
through RS-422/485 communications by setting the value 18 in any one of the parameters from n050
to n056 (multi-function input).

* Subsequently, the following operations are selectable in remote mode. None of these parameters,
however, can be changed while the operation command is being input.

When the function-set input terminal is OFF, the RUN command will be executed according to the
setting in n003 (RUN command selection) and the frequency reference will be executed according
to the setting in n004 (frequency reference selection).

Whenthe function-setinputterminalis ON, the Inverter will operate according to the RUN command
and frequency reference through RS-422/485 communications.

IHTH Multi-function input 1 (S1) Register |0132 Hex |Changes during No
operation
Setting |1to25 Unit of 1 Default setting 1
range setting
nild5 Multi-function input 2 (S2) Register |0133 Hex |Changes during No
operation
Setting |1to25 Unit of 1 Default setting 2
range setting
nld52 Multi-function input 3 (S3) Register |0134 Hex |Changes during No
operation
Setting |1to25 Unit of 1 Default setting 3
range setting
nild5 3 Multi-function input 4 (S4) Register |0135 Hex |Changes during No
operation
Setting |1to25 Unit of 1 Default setting 5
range setting
nld54 Multi-function input 5 (S5) Register |0136 Hex |Changes during No
operation
Setting |1to25 Unit of 1 Default setting 6
range setting
nl55 Multi-function input 6 (S6) Register |0137 Hex |Changes during No
operation
Setting |1to25 Unit of 1 Default setting 7
range setting
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nd55 Multi-function input 7 (S7) Register |0138 Hex |Changes during No
operation
Setting 1 to 25, 34, and 35 Unit of 1 Default setting 10
range setting

7-2 Message Communications Basic Format

The following description provides information on the format of message data (DSR and
response data).

Message communications of the Inverter conform to the MODBUS Communications
Protocol, which does not require message start and end processing.

(The MODBUS Communications Protocol is a trademark of AEG Schneider Automa-
tion.)

m Communications Format
* The following format is used for message data communications.

* Message data consists of a Slave address, function code, communications data, and error check
block.

Message data (DSR message Slave address | Function code | Communications | Efror check
and response) 1 byte 1 byte data g'gclg
ytes
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m Message Interval

* When the Inverter receives a DSR message from the Master, the Inverter waits for a period that is
equivalent to 24 bits in length and a Send Wait Time set in n156. Then the Inverter will return a
response. Set n156 according to the Master’s processing time or the timing adjustment.

* When the Master issues the next message after receiving the response from the Inverter, the Master
must wait for a 24-bit period plus another period of at least 10 ms.

DSR message from Master Response from Inverter DSR message from Master
24-bit (or 3-byte) Standby period 24-bit (3-byte) Set a standby period of
standby period setin n156 standby period 10 ms or more for the

Master.

m Message Data Configuration

* The communications message is configured entirely of hexadecimal data. (ASCII and FINS are not
used.)

* Communications data is divided into the four areas shown in the following table.

Data name Description

Slave address Set the Slave address (the set value in n153) of the Inverter, to which the
DSR message is sent. The Slave address must be within a range from 00 to
32 (00 to 20 Hex).

Function code A command giving instructions of the details of processing to the Inverter.
Example: Data read (03 Hex) and data write (10 Hex)
Communications data Data attached to the command.

Example: The register number of read start data and the number of registers
of read data

Error check CRC-16 check code for checking the reliability of the message data.

Note In the above communications, the default is -1 (65535) and the LSB (least-significant byte) is
converted as MSB (most-significant byte) (in the opposite direction). The CRC-16 check is auto-
matically performed by using the protocol macro function of OMRON’s SYSMAC CS1-series or
C200HX/HG/HE Programmable Controllers.
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m Slave Address
* The Master can communicate with a maximum of 32 Slaves over RS-422/485. A unique Slave
address is allocated to each Slave (Inverter) for communications.

* Slave addresses are within a range from 00 to 32 (00 through 20 Hex). If a DSR message is issued to
Slave address 00, the message will be a broadcast message.

Note The broadcast message is addressed to all Slaves. Only the RUN command (register 0001 Hex)
and frequency command (register 0002 Hex) can be written to the message. The Inverterreceiv-
ing this message does not return a response regardless of whether or not the message is
received properly. Therefore, for measures against communications errors, the monitor function
of the Inverter should be used for checking the reception of broadcast messages.

® Function Code
* The function code is a command giving instructions of the details of processing to the Inverter.

* The following three functions codes are available.

Function code Command name Description
03 Hex Data read Reads the data of the specified register number.
Consecutive data of a maximum of 16 words (32 bytes) can
be read.
08 Hex Loop-back test The DSR message is returned as a response. This

command is used for checking the status of
communications.

10 Hex Data write The attached data in the format is written to the specified
register number. Consecutive data of a maximum of 16
words (32 bytes) can be written.

Note 1. Do not use any code other than the above, otherwise the Inverter will detect a communica-
tions error and return an error message.

Note 2. The Inverter uses the same function code for the response. If an error occurs, however, the
MSB of the function code will be set to 1. For example, if an error occurs in a DSR message
with function code 03, the function code of the response will be 83.

m Communications Data

* Communications data is attached to the command. The contents and its arrangement of communica-
tions data vary with the function code. For details, refer to 7-3 DSR Message and Response.
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m Error Check

* The CRC-16 check code is the remainder (16 bits) when all of the message blocks from the Slave
address to the final communications data are connected in series, as shown in the following diagram,
and this data is divided by a fixed 17-digit binary number (1 1000 0000 0000 0101).

’4——%*—-1 The LSB of the Slave address is handled as the MSB in CRC-16 calculation.

MSB LSB

—i-| Slave address |

Note 1. Normally “0” is used as the initial value for CRC-16 cal-
culations, but “-1” (16 bits all “1”) is used here.

_4 Function code |_ Note 2. The CRC-16 code is calculated with the LSB of the
Slave address handled as the MSB, and the final MSB
of the communications data handled as the LSB.

—#={ Start of communications data|-  Note 3. Calculate the CRC-16 code for responses from the
______________ Slave as well, and compare it with the CRC-16 code in
. - the response message.

End of communications data |—
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7-3 DSR Message and Response

The following description provides information on how to set DSR messages and what
details are returned as responses. Each DSR message or response is divided into 8-bit
blocks. Therefore, data must be set in 8-bit blocks for communications.

7-3-1 Data Read (Function Code: 03 Hex)

m Settings and Responses

* To read data (such as control I/O status data, monitor item data, or parameter set value data) fromthe
Inverter, issue the following DSR message.

* Data read is a maximum of 16 words in length (i.e., data of 32 bytes from 16 registers) per DSR mes-
sage.

* Aregister number is allocated to each function item, such as control /O, monitor item, and parameter
functions. The register number of each parameter is indicated wherever the parameter is explainedin
this manual and in Section 10 List of Parameters. For register numbers other than those of parame-
ters, refer to 7-6 Register Number Allocations in Detail.

Note 1. Aparametercorrespondstooneregister (oneword), sothe “numberofregisters of read data”
indicates the number of parameters to be read (i.e., the number of consecutive registers be-
ginning with the first register number).

Note 2. The “number of bytes of attached data” indicates the number of bytes of data read from the
registers attached fromthat pointonwards. The number of registers must equal the number of
bytes divided by two.

e DSR Message

Byte No. Data
Slave address

Function code (03 Hex)

Register No. of read start data

Number of registers of read data (max. 16)

CRC-16 check

O|IN|oO|jO|b~|OIN| =
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® Response

Normal

Byte No. Data

1 Slave address

2 Function code (03 Hex)

3 Number of bytes of attached data

4 Data of start register MS B
5 LSB
6 Data of next register MSB
7 LSB
8 Data of next register MSB
9 LSB
n-1 CRC-16 check

n
Error

Byte No. Data

1 Slave address

2 Function code (83 Hex)

3 Error code

4 CRC-16 check

5

Note When an error occurs, the MSB of the function code will be set to 1.

m Example of Data Read

* In the following example, four-register data (status signal data) is read from register 0020 Hex of the
Inverter with a Slave address of 02.

e DSR Message

Byte No. Data Data
example

(Hex)
1 Slave address 02
2 Function code 03
3 Register No. of read start data 00
4 20
5 Number of registers of read data 00
6 04
7 CRC-16 check 45
8 FO
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® Response
Normal
Byte No. Data Data
example
(Hex)
1 Slave address 02
2 Function code 03
3 Number of bytes of attached data 08
4 Data in register No. 0020 MS B 00
5 LSB 65
6 Data in register No. 0021 MSB 00
7 LSB 00
8 Data in register No. 0022 MSB 00
9 LSB 00
10 Data in register No. 0023 MSB 01
11 LSB F4
12 CRC-16 check AF
13 82
Error
Byte No. Data Data
example
(Hex)
1 Slave address 02
2 Function code 83
3 Error code 03
4 CRC-16 check F1
5 31

7-3-2 Data Write/Broadcast Data Write (Function Code: 10 Hex)

m Settings and Response
* To write data to the Inverter, such as control I/O and parameter set value data, issue the following DSR
message.

* Consecutive data of a maximum of 16 words (32 bytes for 16 registers) can be written per DSR mes-
sage.

* The register number is allocated to each function item, such as control I/0O and parameter functions.
The register number of each parameter is indicated wherever the parameter is explained in this
manual and in Section 10 List of Parameters. For register numbers other than those of parameters,
refer to 7-6 Register Number Allocations in Details.

Note 1. Aparametercorrespondsto oneregister (oneword), sothe “number of registers of write data”
indicates the number of parameters to be written (i.e., the number of consecutive registers
beginning with the first register number).

Note 2. The “number of bytes of attached data” indicates the number of bytes of data written to the
registers attached fromthat pointonwards. The number of registers must equal the number of
bytes divided by two.
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e DSR Message
Byte No. Data
1 Slave address
2 Function code (10 Hex)
3 Register No. of write start data
4
5 Number of registers of write data (max. 16)
6
7 Data of start register
8 Data of next register MSB
9 LSB
10 Data of next register MSB
11 LSB
12 Data of next register MSB
13 LSB
n-1 CRC-16 check
n
® Response
Normal
Byte No. Data
1 Slave address
2 Function code (10 Hex)
3 Register No. of write start data MS B
4 LSB
5 Number of registers of write data MSB
6 LSB
7 CRC-16 check
8
Error
Byte No. Data

Slave address

Function code (90 Hex)

Error code

Q||| —=

CRC-16 check

Note 1. When an error occurs, the MSB of the function code will be set to 1.

Note 2. Abroadcast message usesthe same DSR message format. The Slave address is, however,
always set to 00 and only register 0001 Hex (the RUN command) and register number 0002
Hex (the frequency reference) can be written.
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m Example of Data Read
* In the following example, two-register data (the RUN command) is written from register 0002 Hex of

the Inverter with a Slave address of 01.

e DSR Message

Byte No. Data Data
example
(Hex)
1 Slave address 01
2 Function code 10
3 Register No. of write start data 00
4 01
5 Number of registers of write data 00
6 02
7 Data of start register 04
8 Data in register No. 0001 MSB 00
9 LSB 01
10 Data in register No. 0002 MSB 02
11 LSB 58
12 CRC-16 check 63
13 39
® Response
Normal
Byte No. Data Data
example
(Hex)
1 Slave address 01
2 Function code 10
3 Register No. of write start data 00
4 01
5 Number of registers of write data 00
6 02
7 CRC-16 check 10
8 08
Error
Byte No. Data Data
example
(Hex)
1 Slave address 01
2 Function code 90
3 Error code 02
4 CRC-16 check DC
5 C1

7-15




Communications Chapter 7

7-3-3 Loop-back Test (Function Code: 08 Hex)

m Settings and Response
* The DSR message from the Master is returned as a response. The Inverter does not retrieve or pro-
cess this data.

* The DSR message or normal response for loop-back test use is divided into 8-byte blocks as shown
below. Any data can be setastestdata 1 or 2 provided thatthe number of data items remains changed.

* This command is used for checking the status of communications or fordummy communications with-
out detecting any communications time-over.

e DSR Message

Byte No. Data
Slave address

Function code (08 Hex)

Test data 1

Test data 2

CRC-16 check

(N[OOI =

® Response

Normal

Byte No. Data
Slave address

Function code (08 Hex)

Test data 1

Test data 2

CRC-16 check

(N[O [N =

Error

Byte No. Data
Slave address

Function code (88 Hex)

Error code

CRC-16 check

Q||| —=

Note When an error occurs, the MSB of the function code will be set to 1.
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m Example of Loop-back Test
* In the following example, a loop-back test is conducted on the Inverter with a Slave address of 01.

e DSR Message

Byte No. Data Data
example
(Hex)
1 Slave address 01
2 Function code 08
3 Test data 1 00
4 00
5 Test data 2 A5
6 37
7 CRC-16 check DA
8 8D
® Response
Normal
Byte No. Data Data
example
(Hex)
1 Slave address 01
2 Function code 08
3 Test data 1 00
4 00
5 Test data 2 A5
6 37
7 CRC-16 check DA
8 8D
Error
Byte No. Data Data
example
(Hex)
1 Slave address 01
2 Function code 88
3 Error code 01
4 CRC-16 check 86
5 50
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7-4 Enter Command

The Enter command is used for copying parameter set values that have been written
through communications in and after register 0101 Hex of the RAM area to the
EEPROM ofthe Inverter. This is done so that the EEPROM can maintain the parameter
set values.

By issuing a DSR message to write data, the data is written to the RAM area of the
Inverter. This data will be lost when the Inverteris turned OFF. Issue the Entercommand
to store in the EEPROM of the Inverter the parameter set value that has been written
through communications.

Note The Entercommand is notaccepted while the Inverteris running. Be sure to issue the Enter com-
mand while the Inverter is not running.

m DSR Message of Enter Command

* The Enter command is issued in response to the DSR message (with a function code of 10 Hex) to
write data.

* By writing data 0000 Hex to be sent to register 0900 Hex, the Inverter copies to the EEPROM all
parameter set values that the Inverter has received.

Note 1. Onlythe parameterconstants (in and after register 0101 Hex) are stored inthe EEPROM with
the Enter command.
The RUN command (in register No. 0001 Hex) is in the RAM area. The frequency reference
(inregister 0002 Hex) or any other datain registers withanumber upto 003D Hexis also inthe
RAM area. Therefore, the EEPROM does not store these parameters.

Note 2. Datacan be writtentothe EEPROM a maximum of approximately 100,000 times. Therefore,
be sure to reduce the number of Enter commands sent as much as possible.
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7-5 Setting the Communications Data

The following description provides information on how to convert the register data (such
as monitor value or parameter set value data) in the communications data block of the
message data (such as DSR and response data).

m Converting the Register Data
* The data in each register is sent as 2-byte data.

* The data in each register is processed under the following rules and sent in hexadecimal.

® The data is converted to a hexadecimal value based on the minimum unit of
setting of each register as 1.

If the frequency reference is 60 Hz and the minimum unit of setting will be 0.01 Hz,
the data will be converted as follows:

60 (Hz)/0.01 (Hz) = 6000 = 1770 Hex

Note 1. The minimum unit of setting of each parameter is indicated whenever the parameter is
explained in this manual and in Section 10 List of Parameters. For registers other than those
of parameters, refer to 7-6 Register Number Allocations in Details.

Note 2. The minimum unit of setting of frequency reference data or frequency monitor data is deter-
mined by n152 (register 0198 Hex: RS-422/485 communications frequency reference/moni-
tor unit selection). The unit of setting of each of the three registers below is determined by the
set value in n152. For the units of setting of these constants, refer to the List of Parameters.
The setvalue inn152 has nothing to do with frequency data items set as parameter constants
(e.g., frequency references 1 through 16, inching frequency reference, maximum frequency,
minimum output frequency, jump frequency).

e Monitor ltems
Register 0023: Frequency reference monitor
Register 0024: Output frequency monitor

« Communications-dedicated Register
Register 0002: Frequency reference
In spite of the setvalue inn152, however, setthe maximum frequency to 3000 when the frequency
reference is executed with a broadcast message. In this case, the Inverter rounds off any value
less than 0.01 Hz.

Note 3. There are parametersthat make setting unit changes when the values are increased with the
Digital Operator. The smaller units are, however, used for communications in such cases. For
example, the value in n083 (register 0153 Hex: jump frequency 1) willbe setin 0.01-Hzincre-
mentsifthe frequency is less than 100 Hz and 0.1-Hz increments if the frequency is 100 Hz or
over. The value 0.01 Hz is always 1 Hex for communications.

If the jump frequency is 100.0 Hz, the minimum unit of setting will be 0.01 Hz and the
data will be converted as follows:

100.0 (H2)/0.01 (Hz) = 10000 = 2710 Hex
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e Negative Values Expressed in 2’s Complements

If the frequency reference bias in n061 is -100%, the minimum unit of setting will be
1% and the data will be converted as follows:

100 (%)/1 (%) = 100 = 0064 Hex

— 2’s complement: FF9C Hex

0064 Hex = {0i0i0:0(0i0i0i{0|0i1:1:0|0i{1i{0:0

1i1i1i1)1i1i1:111i0i0:i1|1:0i1i1| = FF9B Hex

1i1i1i1]1i1i1i111i10:i0i1}1:1i0:0] = FFIC Hex

Note Whether the data is positive or negative is determined by the parameter set value.
The MSB of negative-value data is always set to 1. Data with its MSB set to 1 is not, however,
always negative-value data.
For example, the setting range of the n083 parameter (register 0153 Hex: jump frequency 1) is
withinarange from 0.00to 400.00 Hz. Ifthe jump frequency is 400.0 Hz, the data is obtained from
the following formula and its MSB will be 1.
400.0 (H2)/0.001 (Hz) = 4000 = 9C40 Hex

e Setting All Unused Bits to 0

* Bits 11 through 15 of the RUN command (register 0001 Hex) are unused. When writing the data, be
sure to set all of these bits to 0.
These bits when read are set to 0.

e No Data Settings in Unused Registers

* Registers described “not used” may be used for internal processing. Do not write any data to such
registers.
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7-6 Register Number Allocations in Detail

The following description provides information on register numbers allocated to the
Inverterand the meanings ofthe registers. Asforthe registernumbers ofthe parameters
(n001 through n179), referto Section 10 List of Parameters and the description of each
of these parameters wherever explained in this manual.

7-6-1 1/O Function
m Communications with a Single Slave with Addresses 01 to 32
(01 to 20 Hex) Read/Write
Register No. Function Description
(Hex)
0000 Not used.
0001 RUN command Refer to the table below.
0002 Frequency reference Set the frequency reference in the unit according to
the set value in n152.
0003 V/f gain Set on condition that 100% is 1000 within a range
from 2.0 to 200.0% (20 to 2000). (See note 1.)
0004 to 0008 Not used.
0009 Inverter output Refer to the table below.
000A to 000F Not used.

Note 1. TheV/fgainisaratetobemultiplied bythe outputvoltage obtained from V/foperation. If 1000
(O3E8 Hex) is set, the multiplication rate will be 1.

Note 2. Whenthe above registers are read, values that are set through communications will be read.
Forexample, whenthe RUN command (register 0001) is read, the control input in the register
that was previously set through communications will be returned. This is not a value moni-
tored through the input signal terminal.

¢ RUN Command (Register 0001 Hex)

Bit No. Function
0 RUN command (1: RUN)
1 Forward/Reverse (1: Reverse)
2 External fault (External fault EFO)
3 Fault reset (1: Fault reset)
4 Multi-function input 1 (1: ON)
5 Multi-function input 2 (1: ON)
6 Multi-function input 3 (1: ON)
7 Multi-function input 4 (1: ON)
8 Multi-function input 5 (1: ON)
9 Multi-function input 6 (1: ON)
10 Multi-function input 7 (1: ON)

11to 15

Not used.
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Note There is an OR relationship between input from the control terminals and input through commu-
nications. Therefore, if multi-function inputs of this register are set to forward/stop and reverse/
stop, itis possible to execute the RUN command through the multi-function inputs. These settings
are not, however, recommended because these settings establish two command lines.

e Inverter Output (Register 0009 Hex)

Bit No. Function
0 Multi-function contact output (1: ON)
1 Multi-function output 1 (1: ON)
2 Multi-function output 2 (1: ON)
3to 15 Not used.

Note The settings will be enabled if multi-function outputs 1 through 3 in n057 through n059 are setto
18 for communications output. Then the corresponding output terminal will be turned ON and
OFF through communications.

m Broadcast Message with Slave Address: 00 (00 Hex) Write

Register No. Function Description
(Hex)
0000 Not used.
0001 RUN command Refer to the table below.
0002 Frequency reference Set the frequency reference based on the maximum
frequency as 30,000.
0003 to 000F Not used.

Note 1. Data can be written to registers 0001 and 0002 only.
Note 2. No data can be written to multi-function input.

Note 3. Theunitofsettingofthe broadcast messageisdifferentfromthatinthe DSR message tocom-
municate with a single Slave.

¢ RUN Command (Register 0001 Hex)

Bit No. Function
RUN command (1: RUN)

Forward/Reverse (1: Reverse)

Fault reset (1: Fault reset)

to 15

Not used.

0
1
2 External fault (1: External fault EFO)
3
4

7-6-2 Monitor Functions

Register No. Function Description
(Hex)
0020 Status signal Refer to the following corresponding table.
0021 Fault status 1 Refer to the following corresponding table.
0022 Data link status Refer to the following corresponding table.
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Register No. Function Description
(Hex)

0023 Frequency reference According to the set value in n152.

0024 Output frequency According to the set value in n152.

0025 to 0026 Not used.

0027 Output current Read based on 1 A as 10.

0028 Output voltage Read basedon 1V as 1.

0029 Fault status 2 (See note.) Refer to the following corresponding table.
002A Warning status (See note.) Refer to the following corresponding table.
002B Input terminal status Refer to the following corresponding table.
002C Inverter status 1 Refer to the following corresponding table.
002D Output terminal status Refer to the following corresponding table.
002E Inverter status 2 (See note.) Refer to the following corresponding table.
002F to 0030 Not used.

0031 Main circuit DC voltage Read basedon 1V as 1.

0032 Torque reference Read based on +1% as =1 and the rated motor

torque is 100%.

0033 to 0034

Not used.

0035

Accumulated operating time
(See note.)

Read basedon 1 [h] as 1.

0036 Not used.

0037 Output power Read based on £1 W as +1. Cannot be monitored in
vector control mode.

0038 PID feedback Read based on 1% as 10 and a value equivalent to
the maximum frequency as 100%.

0039 PID input Read based on +1% as =10 and a value equivalent
to the maximum frequency as 100%.

003A PID output Read based on +1% as =10 and a value equivalent
to the maximum frequency as 100%.

003B to 003C Not used.

003D

Communications error

Refer to the following corresponding table.

003E to 00FF

Not used.

Note Thefaultstatus 2, warning status, Inverter status 2, and accumulated operatingtime functionsare

provided for 5.5- and 7.5-kW Inverters only.

e Status Signal (Register 0020 Hex)

Bit No.

Function

During RUN (1: During RUN)

Forward/reverse operation (1: Reverse operation)

Inverter ready (1: Ready)

Fault (1: Fault)

Data setting error (1: Error)

Multi-function output 1 (1: ON)

Multi-function output 2 (1: ON)

Multi-function output 3 (1: ON)

O|N[oO|O|~|WOIN]|=]|O

to 15

Not used.
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e Fault Status 1 (Register 0021 Hex)

Bit No. Function Bit No. Function
0 oC 8 FOJ
1 ov 9 OLA1
2 oL2 10 OoL3
3 OH 11 Not used.
4 Not used. 12 uv1
5 Not used. 13 uv2
6 FBL 14 CE
7 EF], STP 15 OPR
Note When a fault results, the corresponding bit will be set to 1.
e Data Link Status (Register 0022 Hex)

Bit No. Function

0 Data writing (1: Writing)
1t02 Not used.
3 Upper and lower limit error (1: Error): Outside set range
4 Verify error (1: Error): Same as OPE[].
5t0 15 Not used.

e Fault Status 2 (Register 0029 Hex)

Bit No.

Function

SC

GF

PF

LF

RH

RR

to 15

Not used.
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e Warning Status (Register 002A Hex)

Bit No.

Function

STP (Emergency stop)

SER

EF

BB

OoL3

OH

ov

uv

FAN

0
1
2
3
4
5
6
7
8
9

to 11

Not used.

12

OH3

13

FBL

14

STP (Emergency stop)

15

Not used.

e Input Terminal Status (Register 002B Hex)

Bit No.

Function

Multi-function input terminal 1 (S1) (1: ON)

Multi-function input terminal 2 (S2) (1: ON

Multi-function input terminal 3 (S3) (1: ON

Multi-function input terminal 5 (S5) (1: ON

Multi-function input terminal 6 (S6) (1: ON

(S1) (

(S2) ( )

(S3) ( )
Multi-function input terminal 4 (S1) (4: ON)

(S5) ( )

(S6) ( )

(S7) ( )

o|o|o|0|o

Multi-function input terminal 7 (S7) (1: ON

Nfojo|h~|[{wNM| =[O

to 15

Not used.
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e Inverter Status 1 (Register 002C Hex)

Bit No.

Function

During RUN (1: During RUN)

Zero speed (1: Zero speed)

Frequency agree (1: Frequency agree)

Warning (Nonfatal error) (1: Warning)

Frequency detection 1 (1: Output frequency = n095)

Frequency detection 2 (1: Output frequency = n095)

Inverter ready (1: Ready)

uv (1: UV)

O|N|[O|O| B|WIN|[=]O

Base block (1: Base block)

©

Frequency reference mode (1: Other than communications)

—_
o

RUN command mode (1: Other than communications)

—
—

Overtorque detection (1: Overtorque detection)

—_
N

Not used.

—_
w

Fault retry (1: Fault retry)

—
N

Fault (1: Fault)

—_
o

Communications time-over: No normal communications for 2 s or more
(1: Communications time-over detecting)

e Output Terminal Status (Register 002D Hex)

Bit No. Function
0 Multi-function contact output terminal MA (1: ON)
1 Multi-function photocoupler output terminal 1 (P1) (1: ON)
2 Multi-function photocoupler output terminal 2 (P2) (1: ON)
3to 15 Not used.

e Inverter Status 2 (Register 002E Hex)

Bit No.

Function

Frequency reference loss

1t0 15

Not used.

e Communications Error (Register 003D Hex)

Bit No.

Function

CRC error (1: Error)

Data length error (1: Error)

Not used.

Parity error (1: Error)

Overrun error (1: Error)

Framing error (1: Error)

Communications time-over (1: Error)

N{fojo|h~|[wNd| =[O

to 15

Not used.
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7-7 Communications Error Codes

The Inverter will detect a communications error if normal communications fail or a mes-

sage data error occurs.

The Inverter returns a response that consists of the Slave address, function code with
the MSBsetto 1, errorcode, and CRC-16 check block when the communications erroris
detected.
When the Master receives an error code, refer to the following table for troubleshooting

and remedying the error.

m Errors and Remedies

Error Name Probable cause Remedy
code
01 Hex Function code error | The function code is set to a code other than 03, | Check and correct
08, or 10 Hex. the function code.
02 Hex Register number The specified register number has not been Check and correct
error registered. the register number.
An attempt was made to read the register of the
Enter command.
03 Hex Data number error The number of write or read registers is not within | Check and correct
arange from 1 to 16 (0001 and 0010 Hex). the number of
The number of registers of the DSR message registers or the
multiplied by two does not coincide with the number of bytes.
number of bytes of the attached data.
21 Hex Data setting error The write data is not within the permissible range. | Check the display on
The data set is illegal and causes an OPE (OPE1 |the Digital Operator
through OPE9) error. and correct the data.
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Error Name Probable cause Remedy
code
22 Hex Write mode error The Inverter in operation received a DSR Write the data after
message to write data to a parameter that stopping the
prohibits any data to be written while the Inverter | Inverter.

is running.

The Enter command was received while the
Inverter is running.

The Inverter detecting UV received a DSR
message to write data.

The Inverter detecting UV received the Enter
command.

Write the data after
restoring the UV
(main circuit
undervoltage)
status.

The Inverter detecting FO4 for an initialization
memory fault received a DSR message other
than that for parameter initialization (with n001
setto 8 or 9).

Turn the Inverter
OFF and ON after
parameter
initialization with
n001 setto 8 or 9.

The Inverter processing data written received a
DSR message to write data.

Wait for an elapse
period equivalent to
24 bits plus a
minimum of 10 ms to
issue the message
after a response is
received from the
Inverter.

A DSR message to a read-only register was
received.

Check and correct
the register number.
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7-8 Self-diagnostic Test

The Inverter incorporates a self-diagnostic test function that checks whether
RS-422/485 communications are functioning.

If the Inverter has a communications failure, take the steps provided below to check
whether the communications function of the Inverter is normal.

m Self-diagnostic Test Steps
1. Set the Parameter

* Set n056 for multi-function input 7 (S7) to 35 through the Digital Operator.
2. Turn OFF the Inverter and Wire the Terminal

 Turn OFF the Inverter and wire the following control terminals. Atthis time, make sure that all other
circuit terminals are open.

SW1
~«— Set SW1 to NPN.

s5|s6{s7|P1[P2|R+R—|FS|FR|FC]

L B — s - S —~ S — e — S & L

@@@@@@@@@@@

J

[ e [ sonea e === Connect S7 and SC.
93%3%, 6@:! v@ %)%,

Connect R+ and S+.

[s1]s2]s3]sa[sc]pcls+[s—[AM[AC]RP] = Connect R- and S-.

3. Turn ON the Inverter and Check the Display
e Turn ON the Inverter.

» Check the display on the Digital Operator.
Normal

The display is normal with no error code displayed.
Fault

The display shows “CE” (communications time-over) or “CAL” (communications standby). In
either case, the communications circuit of the Inverter is broken. Replace the Inverter.
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7-9 Communications with Programmable Controller

The Communications Board can be mounted to OMRON’s SYSMAC CS1-series or
C200HX/HG/HE CPU Unit. The Inverter can then be controlled by the Communications
Board through its RS-422/485 port.

The communications protocol can be set by using the protocol macro function. There-
fore, there is no need to write a ladder program for the communications protocol when
the function is used.

The following description provides information on how to control the Inverter through
communications with the SYSMAC CS1-series or C200HX/HG/HE Communications
Board by using the protocol macro function.

The RS-422/485 communications of the 3G3MV Inverter conform to the MODBUS
Communications Protocol and this protocol cannot be used together with CompoBus/D
communications protocol or any other communications protocol. Only 3G3MV-series
Units can be connected as Slaves.

(The MODBUS Communications Protocol is a trademark of AEG Schneider Automa-
tion.)

7-9-1 Available Programmable Controller and Peripheral
Device

m OMRON’s SYSMAC CS1-series or C200HX/HG/HE Programmable
Controller

* The Communications Board can be mounted to the following SYSMAC CS1-series or C200HX/HG/
HE CPU Unit.

Series CPU model

SYSMAC CS1 Series | High-speed models: CS1H-CPU67-E, CS1H-CPU66-E, CS1H-CPUB5-E,
CS1H-CPU64-E, and CS1H-CPU6G3-E

Low-speed models: CS1G-CPU45-E, CS1G-CPU44-E, CS1G-CPU43-E, and
CS1G-CPU42-E

SYSMAC C200HX-CPU34-E/44-E/54-E/64-E/34-ZE/44-ZE/54-ZE/64-ZE/65-ZE/85-ZE
C200HX/HG/HE C200HG-CPU33-E/43-E/53-E/63-E/33-ZE/43-ZE/53-ZE/63-ZE
C200HE-CPU32-E/42-E/32-ZE/42-ZE
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m Communications Board
* The following Communications Boards are available.

Note The RS-232C port can be used if an RS-422/485 conversion adapter is installed. For ease of wir-
ing, however, it is recommended that the RS-422/485 port be used. The following information is
for the RS-422/485 port.

Series Communications Board Mounting method Specifications
model
SYSMAC CS1 Series | CS1W-SCB41 As an inner board of * One RS-232C port
the CPU Unit

* One RS-422/485 port

* Protocol macro func-
tion

SYSMAC C200HW-COMO06-EV1 Mounted to an optional |+ One RS-232C port
C200HX/HG/HE Note Make sure that the slot of the CPU Unit « One RS-422/485 port
model number has the

the CRC-16 check code tion
cannot be used.

m Peripheral Devices
* The following peripheral devices are required to use the protocol macro function.

Name Model Specification
CX-Protocol WS02-PSTC1-E The following peripheral devices support the protocol macro
function of the SYSMAC CS1 Series.
Personal computer environment
Personal IBM PC/AT or compatible computer
computer
CPU Minimum requirement: Pentium 90 MHz
Recommended: Pentium 166 MHz or faster
0S Microsoft Windows 95 or Windows 98
Memory Minimum: 16 MB
Recommended: 24 MB min.
Hard disk Minimum: Available space of 24 MB
Recommended: Available space of 50 MB
Monitor SVGA or better
Drive FDD: 1 or more
CD-ROM drive: 1 or more
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Name Model Specification
Protocol WSO01-PSTF1-E The following peripheral devices support the protocol macro
Support Tool function of the SYSMAC C200HX/HG/HE.
Personal computer environment
Personal IBM PC/AT or compatible computer
computer
CPU Minimum requirement: Pentium 90 MHz
Recommended: Pentium 166 MHz or faster
0S Microsoft Windows 95 or Windows 98
Memory Minimum: 16 MB
Recommended: 24 MB min.
Hard disk Minimum: Available space of 24 MB
Recommended: Available space of 50 MB
Monitor SVGA or better
Drive FDD: 1 or more
CD-ROM drive: 1 or more
m Manuals

* Refer to the following manuals for the peripheral devices and support software in detail.

Product

Catalog No.

SYSMAC CS1-series Programmable Controllers

Operation Manual: W339
Programming Manual: W340

SYSMAC C200HX/HG/HE Programmable Controllers

Installation Manual: W302
Operation Manual: W303

CS1W-SCB41 Serial Communications Board W336
C200HW-COMO06-EV1 Communications Board W304
WS02-PSTC1-E CX-Protocol W344
WS01-PSTF1-E Protocol Support Tool W319

7-9-2 Wiring the Communications Line

m Connector Pin Arrangements of CS1W-SCB41 and

C200HW-COMO06-EV1
Pin No. Code Signal name /0

1 SDA Send data (-) Output
2 SDB Send data (+) Output
3 NC

4 NC

5 NC

6 RDA Recv data (-) Input
7 NC

8 RDB Recv data (+) Input
9 NC
Frame FG FG
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m Standard Connection Diagram

® RS-485 (2-wire)

Communications Board 3G3MV
CoddPin No| _Shielded line Code[
SDA 1 S— | circuit ter-
minal block
RS-422 SbB| 2 S+ (commu-
/485 RDA| 6 R— | nications
Interface [RDB| 8 R+ [ terminals)
FG |Frame|—
9-pin, D-_sub connector 3G3MvV
(Cable side: Male) CsOde Control
- circuit ter-
— S+ minal blocK
(commu-
R— nications
R+ | terminals)

Note Be sure to set the terminal resistance of only the Inverter at each end to ON and that any other
Inverter to OFF. Refer to page 2-19, Selecting RS-422/485 Termination Resistance for details.

o RS-422 (4-wire)

Communications Board B500-AL001 Link Adapter 3G3MV
CoddPin No. Shielded line  [Pin NoJCode Code! Pin No] Shielded line | Code Gontrol
H ontro
SDA L I H 9 SDA SDA| 9 S— |circuit termi
nal block
RS-422/485SDB| 2 > 5 |SDB RS-422 SDB| 5 S+ (commus
Interface |RDA| 6 6 {RDAl|nterface |RDA| 6 R— |nications
RDB| 8 | 1_|RDB RDB| 1 R+ _|terminals)
FG |Frameg— 3 | sG SG| 3 RS-422
9-pin, D-sub connector 7 FG FG 7
(Cable side: Male) Code |SDA|SDB|RDA|RDB| SG | FG
Pin No.| 9 5 6 1 3 7
3G3MV
Shielded line Code
Control
S— | circuitter-
S~ | minal block
(commu-
R— | nications
R+ | terminals)

RS-422

Note Turnthe terminal resistance of all the Inverters to ON for RS-422 communications. Refer to page
2-19, Selecting RS-422/485 Termination Resistance for details.
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7-9-3 Outline of Protocol Macro Function

m Protocol Macro Function

* The protocol macro function makes it possible to customize a communications protocol in order to
create a macro according to the specifications of the serial communications port of the general-pur-
pose peripheral device.

* The protocol macro function is mainly used for the following jobs.
Creation of message communications frame.
Creation of Send & Recv procedures for message communications frame.

Note This manual uses the terms “message, DSR message, and response” to express the commu-
nications data exchanged.
* Message: A DSR message or response.
* DSR Message: A message sent by the Master for instructions to the Inverter.

* Response: A message that the Inverter returns in compliance with a DSR message from the Mas-
ter.

e Creating a Message
* The message can be created according to the communications specifications of the general-purpose
peripheral device (Inverter) as a counterpart.

* A DSR message can include variables to set data in the I/O memory (such as data memory) of the
CPU Unit or write response data to the I/O memory.

» Each component of a message is in the memory of the Communications Board. Therefore, the CPU
Unit can just execute the PMCR instruction to send or receive the data. Therefore, there is no need to
write ladder programs for the communications protocol.

Communications
CPU Unit Board 3G3MV

DSR message

PMCR
— [ [ |w=b send
@ | ] [ ] mm—

Reception  Response
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e Step to Send and Receive Messages

* Sending andreceivingmessages as a single step includes step-type commands, suchas Send, Recv,
Send & Recv, and Wait commands.

* The step can be finished or switched to another step according to the result of the step.

Communications
CPU Unit Board 3G3MV

- [ | [ |

PMCR Step 0
=TT T Jém o

> | | L l
To step n according to the

- | | [ | ¢ result.

Next process
according to
he result.

m Configuration of Protocol Macro Function

* The protocol consists of one or more sequences.
A sequence is an independent set of actions to perform together with a general-purpose peripheral
device, such as an Inverter. The RUN command and the frequency reference are given to the Inverter
and the status of the Inverter is read in a single sequence, for example.

* A sequence consists of one or more steps.

e Sequence

* When repeating actions to give the RUN command and frequency reference to the Inverter and read
the status of the Inverter, for example, the actions can be registered as one sequence, or more than
one if necessary. In 7-9-4 Creating a Project File, an example is shown with all actions registered as a
single sequence.

* A sequence may include the following parameters.
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Parameter Description
Transmission control Set the method of control, such as flow control.
parameter Note Select only model control for communications with the 3G3MV.
Link word Set the area for sharing the data between the Programmable Controller and
Communications Board.
Note In 7-9-4 Creating a Project File, an example is shown without such an area set.
Monitor time Set the periods to monitor the transmission and reception steps with timers Tr, Tfr,

and Tfs.
Note Set a period of approximately 0.5 s each for communications with the 3G3MV.

Response notify

A method to write reception data to the I/O memory of the Programmable

method Controller.
Note Select “notify by scan” for communications with the 3G3MV.
Communications Board
CPU Unit 3G3MV
Step 00
DSR message
(Write the RUN command and
instruction frequency reference.)
| [ | L
| | | | [emm
Response
Step 01
g Sequence 000
DSR message
Inverter status read
L dR L
@ | | | |
Response
(Inverter status) J
e Step

* Inasingle step,aDSR

message is sent and a response for the DSR message is received. A step may

not include a response if it is a broadcast message.

* In the case of repetitive actions to issue the RUN command and frequency reference to the Inverter
and read the status of the Inverter, for example, the actions to give the RUN command and frequency
reference is one step. The reason is thatthese register numbers are consecutive and can be sent with
a single DSR message. The action to read the status of the Inverter is another step.

* A step includes a command and a maximum of two messages.
The above example usesthe Send & Recvcommand. The DSR message and response are both mes-

sages.

* A step may include the following parameters.
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Parameter Description
Command The Send, Send & Recv, Wait, Flush, Open (ER-ON), or Close
(ER-OFF) command is set.
Note In7-9-4 Creating a Project File, an example is shown withthe
Send & Recv command used. The Send command is used
for a broadcast message.
Message Send message A DSR message is set for the Send command used.

Recv message

A response is set for the Recv command.

Send & Recv message

A DSR message and response are set for the Send & Recv
command.

Recv matrix

If there are two or more responses for the Send or Send & Recv
command, the next process is selected per response.

Repeat counter

The number (N) of times to repeat the step is set within a range

from 0 to 255.

It is possible to change messages by making use of the number

(N).

Note In 7-9-4 Creating a Project File, an example is shown with
this function used for enabling three Slaves to repeat the
same process.

Number of retries

The number of times to retry the command can be set within a
range from 0 to 9 only when the Send & Recv command is used.

Note It is recommended that the number be set to 3 or larger.

Send Wait Time

The waiting time until data is sent with the Send or Send & Recv
command executed.

Response Write (with operand specified)

Determines whether or not to write the reception data in the

response.

Note In 7-9-4 Creating a Project File, an example is shown with
this function used for writing the Inverter status to the
memory.

Next process

Determines which step is to be processed next or finishes the
operation after the step is finished normally.

Error processing

Determines which step is to be processed next or finishes the
operation, if the step has an error.
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m Data Created by Protocol Support Tool

* A project file is used by the Protocol Support Tool to create and control data.
A project file consists of the following data.

Single project file —— Protocol list ——— Protocol name A maximum of 20 protocols
I Protocol name (A maximum of 1,000
‘ sequences per project)
L Protocol name
—— Trace list
L— PC
Protocolname —— Sequence 000/Sequence name A maximum of 60
(Single protocol) sequences/protocol
—— Sequence 001/Sequence name The first sequence number
| and last sequence number
are specified by each
—— Sequence 999/Sequence name protocol.
—— Send message list —————— Message name
—— Message name A maximum of
| Recvmessagelist ———— Message name 300 messages
L—— Message name
L Recvmatrix ———— Matrix name
‘ A maximum of
Matrix name 100 matrixes
Sequence #[1[ —— Step 00
—— Step 01

A maximum of 16 steps

L—— Step 15

Note The standard system protocol incorporated by the Communications Board cannot be edited or
transferred. To make use of the standard system protocol, copy it to the project file and edit it.
In 7-9-4 Creating a Project File, an example to create a new project file is shown without making
use of the standard system protocol.

7-9-4 Creating a Project File

* The following description provides information about howto create a project file to issue the RUN com-
mand and frequency reference and read the Inverter status.

m Design
* Select from 1/O items, monitor items, and parameters the data to be exchanged according to the
application. Then consider what sequence is required by using the protocol macro function.

Example: Writes control input items (such as the RUN command and multi-function input) of the
Inverter and frequency reference, monitors the control output (such as error output and RUN out-
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put) of the Inverter, and monitors the Inverter status.
Three Inverters with Slave addresses from 01 to 03 are installed for communications.

e Checking the Register Numbers
* In the above example, the following three registers are required.

Control Input: Register 0001 Hex for RUN command
Frequency Reference: Register 0002 Hex
Control Output: Register 002C Hex for Inverter status

e Memory Allocations

* The PMCR instruction sends each Slave the data in consecutive words specified by the operand and
beginning with the first word (S), and writes in the memory area beginning with the first word (D) the
data received.

* The following memory allocations are made in the above example.

SYSMAC CS1-series or C200HX/HG/HE Communications
Programmable Controllers Board 3G3MV
C: Control data (See note.)
15 12 11 0
BN EEEEEEEE R
Communica- Sequence No. —
H pwmecr tions port 000 to 999 (BCD)
1: Port A
Cc d 2: Port B
s H e
D \ S No. of data items send in accordance with PMCR - -
instriuction (000A) c
S+1 | No. of Slaves (0003) 2
— s+2 | First Slave address (0001) g
S+3 | RUN command to Slave 1 5
S+4 | Frequency reference to Slave 1 g
S+5 | Second Slave address (0002) £
S$+6 | RUN command to Slave 2 3 R/Sd:gszz
S$+7 | Frequency reference to Slave 2 g
S48 | Third Slave address (0003) o
S$4+9 | RUN command to Slave 3
S+10 | Frequency reference to Slave 3
N D No. of data items received in accordance with -
PMCR instruction (0003)
D+1 [ Slave 1 Inverter status
Note Control data on t.he. SYSMAC ["DF2 | Slave 2 Inverter status
C200HX/HG/HE |s.|nd|cated..The D43 | Slave 3 Inverter status N
SYSMAC CS1 Series uses differ-

ent control data.

m Creating a New Project and Protocol

1. Select New from the File in the Menu Bar or click on the New icon with the left button ofthe mouse to
create a new project.

2. If CX-Protocolis used, setthe PC name, PC model, and network type according to the actual condi-
tions.

7-39



Communications Chapter 7

Note 1. The network type refers to the type of the network connected to the Support Software and it
does not refer to the communications configuration between the Programmable Controller
and the 3G3MV Inverter.

Note 2. The above settings will not be displayed if the Protocol Support Tool is used.
3. Double-click on New Project with the left button of the mouse to display Protocol List.

4. Click on Protocol List with the left button of the mouse and click on a blank space with the right
button of the mouse.

5. Select Create Protocol.

m Creating a Sequence

1. Click on New Protocol with the left button of the mouse. Then click on a blank space with the right
button of the mouse.

2. Select Create communication Sequence.
The following table will appear. Set the parameters related to the sequence in the table.

* # | Communicat | Link word Control Response | Timer Tr | Timer Timer
ion Tfr Tfs
sequence
000 |Inverter 1/O Set (Setting | Scan 0.5 0.5 0.5
Send & Recv required)
#

Sequence number. The sequence number is automatically set.

Communication Sequence
The label (name) of the sequence. Input an appropriate, easy-to-distinguish name.

Link Word

Set the area for sharing the data between the Programmable Controller and Communications Board.

Note In this example, the link word is specified by the operand of the PMCR instruction. Therefore, no
link word is set here.

Control

Set the control method, such as flow control.

Note Select only model control for communications with the 3G3MV.

Response

A method to write reception data to the I/O memory of the Programmable Controller.

Note Select “notify by scan” for communications with the 3G3MV.
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Timer Tr

Timer Tfr

Timer Tfs

Set the periods to monitor the transmission and reception steps with timers Tr, Tfr, and Tfs. The follow-
ing timing chart shows the meaning of each monitor.

Be sure to set the periods according to the application.

The step will be retried if the step is not completed within the monitor periods. An error will occur if the
step is not completed within the monitor time again.

Note Set a period of approximately 0.5 s each for communications with the 3G3MV.

Send & Recv
Ts I
:Send ™ > >
Monitored for Tfs Monitored for Tr period.
: Recv period. ~ T ™

Monitored for Tfr
period.

Ts: Send wait time set per step. Nothing is sent during this period.

Tfs: Monitors the completion of the data sent. If the data transmission is not finished within this
period, the data will be re-transmitted.

Tr: Monitors the response to be received. If the response is not returned within this period, the
response will be re-transmitted.

Tfr: Monitors the reception completion of the response. If the response transmission is not finished
within this period, the response will be re-transmitted.

Note If the Tr period is too long, the time required to detect a communications error will be longer,
during which the Inverter cannot be controlled. Therefore, be sure to set an appropriate
period.

m Creating a Step

1. Double-click on New Protocol with the left button of the mouse.

2. Click on New Sequence with the left button of the mouse and click on a blank space with the right
button of the mouse.

3. Select Create Step.
The following table will appear. Set the parameters related to the step in the table.

* | Step | Repeat Com- Retry Send Send Recv Res- Next Error
mand wait mes- |message | ponse
sage

J| 00 Reset/R |Send & |3 Input Input Yes Next Abort
(1) Receive send response

| o1 Reset/R |Send & |3 Status Read Yes End Abort
(1) Receive response

[]

Step

Step number. The step number is automatically set.
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Repeat
The number (N) of times to repeat the step is set within a range from 0 to 255.
It is possible to change messages by making use of the number (N).

Note Inthis example, the same message is sentto three Slaves with addresses differentto each other.
Therefore, the numberis setto 3inword S + 1. The number of Slaves is specified by the operand.
Therefore, select Channel, use the Edit commandto set Data Address to Operand, and set ON +
1 in order to select word S + 1.

In the above table, “Reset” means that the repeat counter must be reset first in the step.

Command

Set the commands, such as Send, Recv, and Send & Recv.

Note Onlythe Send & Recv command is used for communications with the 3G3MV except for sending
broadcast messages, in which case the Send & Receive command is used.

Retry

Set the number of times to retry the command within a range from 0 to 9.

Note It is recommended that the number be set to 3 or larger. If a transmission error occurs due to
noise, the transmission of the command will be retried. If the number is set to 3, an error will be
detected if the transmission fails three times.

Send Wait
The waiting time until the data is sent.

Note For communications with the 3G3MYV, if data is repeatedly transmitted to the same Slave, setthe
waiting time to 20 ms or more.
In this example, the DSR message is sent to Slaves 1, 2, and 3 one by one. Therefore, no send
wait time is set.

Send Message and Recv Message

Set the labels of the DSR message and response to be used.

Note Make these settings after deciding the labels in Send Message Detail Settings and Recv Mes-
sage Detail Settings.

Response

Determine whether or not to write the reception data in the response.

Note Always set this parameter to Yes for communications with 3G3MV.

Next

Determine which step is to be processed next or finish the operation after the step finishes normally.

Note Inthis example, step 00is setto Nextand step 01 is setto END because the sequence completes
by executing steps 00 and 01.

Error

If the step has an error, determine which step is to be processed next or finish the operation.

Note In this example, the parameter will be set to Abort to interrupt the sequence if an error occurs.
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m Send Message Detail Settings

1. Click on Send Message List with the left button of the mouse, and then click on a blank space with
the right button of the mouse.

2. Select Create Send Message. The following table will appear. Set the send message in the table.

* Message | Header | Terminator Check Length | Address <a> Data
Name <h> <t> code <c> <I>

—[J | Input send ~CRC-16 |(0) (1Byte |~(R (B3N+2), 1) | <a> + [10] + [00] +
(65535) BIN) [01] + [00] + [02] +
(2Byte <I>(R(BN +3), 4) +
BIN) <c>

—[] | Status ~CRC-16 ~(R (3N+2), 1) | <a> + [03] + [00] +
(65535) [2C] + [00] + [01] +
(2Byte <c>
BIN)

—[]

Message Name
The label (name) of the sequence. Input an appropriate, easy-to-distinguish name.

Note Set the label in the send message box in the table shown under Creating a Step.

Header <h>
Terminator <t>
Set the header and terminator.

Note No header or terminator is used for communications with the 3G3MV. Therefore, set both to
None.

Check Code <c>
Set the check code.

Note The CRC-16 check code is used for communications with the 3G3MV. Select the CRC-16 check
code and set the default value to 65535.
Select Reverse for the conversion method. Then select BIN for date type.

Length <I>
Set the length of the data.

Note All communications with the 3G3MV are performed in byte units. Select 1 Byte and BIN. Select
No for reading data because there is no data to be read.

Address <a>
Set the addresses of the Slaves.

Note Inthis example, the Slave addressesaresetinS +2,S +5,and S + 8. Therefore, retrieve the data
from those locations.
The addressis setinthe LSB of each word. To read the byte, select Variable Reverse, otherwise
the data is read from the LSB. Then click on Edit Variable with the left button of the mouse.
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Select Read R () and set Data/Address to the operand (3N + 2) using the number (N) of times to
repeat the step.
Set Edit Length to 1 byte as a default. If the default value has been changed, setitto ON + 1.

Data

Set the DSR message in details.

* DSR Message Requesting that the RUN Command and Frequency Reference be Written
The DSR message to write data to two registers from register 0001 Hex (the RUN command) consists
of the following items.

[ [10|ooo1|oooz| il

CRC-16 check (Set with <c>)

NeXt register data } Set with variables

Start register data
Number of bytes of attached data (set with <I>)
Number of write data registers: 2
Write start register number (RUN command: 0001)
L Function code (Write 10)
L Slave address (Set with <a>)

Set data: <a> + [10] + [00] + [01] + [0Q] + [02] + <I> + (R (BN + 3), 4) + <c>

<a>

The Slave address is set in the address box. Insert the address with the Insert icon.
[10] + [00] + [01] + [0O] + [02]

Set the constants contained in the DSR message.

Use Set Constant and set the constants in Hex.

<I>
The length is setin the length box. Insert the length by using the Insert icon. The length is the num-
ber of bytes of the succeeding data (R(3N + 3), 4). The length is automatically set by the CX-Proto-
col.

(R(BN+3), 4)

The Inverter’s actual data to be sent. This example selects Variable and Read R() and sets the
operand. Set Data to 3N + 3 because the RUN command data uses four bytes each fromS + 3, S +
6,and S + 9.

Set Edit Length to ON + 4 so that it will be set to four bytes.

<C>

The check code is set in the check code box. Insert the check code by using the Inserticon. All the
dataincluding the address data before the check code is operated. Mark all the items if the Protocol
Support Tool is used. The check code is automatically set by the CX-Protocol.
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* DSR Message to Read the Inverter Status
The DSR message to read the Inverter status from register 002C Hex consists of the following items.

[ © loisloioi2icjoioioit]| | !

A

=

Function code (Read 03)
Slave address (Set with <a>)

Set data: <a> + [03] + [00] + [2C] + [00] + [01] + <C>
Set the address data, constant data, and check code data.

m Recv Message Detail Settings

1. With the left button of the mouse, click on Receive Message List. Then click on a blank space with
the right button of the mouse.

2. Select Create Receive Message.
The following table will appear. Set the Receive message in the table.

L CRC-16 check (Set with <c>)
Number of read data registers: 1
Read start register number (Inverter status: 002C)

* Message | Header | Terminator | Check code | Length Address Data
<h> <t> <c> <I> <a>
—[]J | Input ~CRC-16 ~(R (BN+2), [<a> +[10] + [00] +
response (65535) 1) [01] + [00] + [02] +
(2Byte BIN) <c>
—[] |Read ~CRC-16 (0) (1Byte |~(R (3N+2), [<a> +[03] + <I> + (W
response (65535) BIN) 1) (IN+1),2) + <c>
(2Byte BIN)
—[]
Message

The label (name) of the response. Input an appropriate, easy-to-distinguish name.
Note Set the label in the Recv message box in the table shown under Creating a Step.

Header <h>
Terminator <t>
Set the header and terminator.

Note No header or terminator is used for communications with the 3G3MV. Therefore, set both to
None.

Check Code <c>
Set the check code.

Note The CRC-16 check code is used for communications with the 3G3MV. Select the CRC-16 check
code and set the initial value to 65535.
Select Reverse for the conversion method. Then select BIN as the data type.

Length <I>
Set the length of the data.

Note All communications with the 3G3MV are performed in byte units. Select 1 Byte and BIN. Select
No for reading data because there is no data to be read.
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Address <a>
Set the addresses of the Slaves.

Note Inthis example, the Slave addressesaresetinS +2,S +5,and S + 8. Therefore, retrieve the data
from those locations.
The addressis setinthe LSB of each word. To read the byte, select Variable Reverse, otherwise
the data will be read from the LSB. Then click on Edit Variable with the left button of the mouse.
Select Read R () and set Data/Address to the operand (3N + 2) using the number (N) of times to
repeat the step.
Set Edit Length to 1 byte as a default. If the default value has been changed, setitto ON + 1.

Data
Set the expected response in detalils.

* Response to the RUN Command and Frequency Reference
The response to the DSR message written consists of the following items.

[ |1éo|oéo'o'1|o'o'o'2| N

L L CRC-16 check (Set with <c>)

Number of write data registers: 2
Write start register number (RUN command: 0001)

Function code (Write 10)
Slave address (Set with <a>)

Set data: <a> + [10] + [00] + [01] + [0Q] + [02] + <C>

<a>

The Slave address is set in the address box. Insert the address with the Insert icon.
[10] + [00] + [01] + [0O] + [02]

Set the constants contained in the response.

Use Set Constant and set the constants in Hex.

<C>

The check code is set in the check code box. Insert the check code by using the Inserticon. All the
data including the address data before the check code is used. Mark all the items if the Protocol
Support Tool is used. The check code is automatically set by the CX-Protocol.

* Response to the Inverter Status Read
The response to the DSR message to request the Inverter status in register 002C Hex consists of the
following items.

[ § [oi3]

L LCRC 16 check (Set with <c>)

Inverter status data (Set with variable)
Number of bytes of attached data (set with <I>)

Function code (Write 10)
Slave address (Set with <a>)

Set data: <a> + [03] + <I> + (W (IN + 1), 2) + <C>

<a., [03], <c>
The address data, constant data, and check code data are the same as the above.
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<>

The lengthis setin the length box. Insertthe length by using the Inserticon. The length is the number of
bytes of the succeeding data (W(1N + 1), 2). The length is automatically set by the CX-Protocol.
(W(AN +1),2)

The Inverter’s actual data is to be sent. This example selects Variable and Read R() and sets the oper-
and. SetDatato 1N + 1 because the RUN command data uses four byteseachfromD +3,D +6,and D +
9.

Set Edit Length to ON + 2 so that it will be set to two bytes.

7-9-5 Ladder Program

* Transfer the created protocol to the Communications Board.
* The following example describes how to control the Inverter with this protocol.

* Before using this program in your system, be sure to check the word and data memory allocations and
change them if necessary so that there will be no word or data memory duplication.

* This program will stop all communications if a communications error or fault occurs. Be sure to set
n151 forcommunications time-over detection selection to 0 through 2 so that the system will stop with
time-over detection.

m Memory Allocations

e Starting Communications and Status Signals

Word Functions common to all Slaves
00000 Inverter control communications (continued when set to ON)
00001 Communications error output (on hold when a communications error or fault
occurs)
00002 Communications fault reset

e Inverter Control Input (Register 0001 RUN Command)

Word Slave 1 function Word Slave 2 function Word Slave 3 function
00100 |RUN command 00200 |RUN command 00300 |RUN command
00101 | Forward/Reverse 00201 | Forward/Reverse 00301 | Forward/Reverse
00102 | External fault 00202 | External fault 00302 | External fault
00103 | Fault reset 00203 | Fault reset 00303 | Fault reset
00104 | Multi-function input 1 00204 | Multi-function input 1 00304 | Multi-function input 1

00105 | Multi-function input 2 00205 | Multi-function input 2 00305 | Multi-function input 2

00106 | Multi-function input 3 00206 | Multi-function input 3 00306 | Multi-function input 3

00107 | Multi-function input 4 00207 | Multi-function input 4 00307 | Multi-function input 4

00108 | Multi-function input 5 00208 | Multi-function input 5 00308 | Multi-function input 5

00109 | Multi-function input 6 00209 | Multi-function input 6 00309 | Multi-function input 6

00110 | Multi-function input 7 00210 | Multi-function input 7 00310 | Multi-function input 7
00111 Always set to 0. 00211 | Always set to 0. 00311 | Always set to 0.
00112 | Always set to 0. 00212 | Always set to 0. 00312 | Always set to 0.
00113 | Always set to 0. 00213 |Always set to 0. 00313 |Always set to 0.
00114 | Always set to 0. 00214 | Always set to 0. 00314 | Always set to 0.
00115 | Always set to 0. 00215 |Always set to 0. 00315 |Always set to 0.
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e Frequency Reference of Inverter (Register 0002 Frequency Reference)

DM Function
D0001 Slave 1 frequency reference
D0002 Slave 2 frequency reference
D0003 Slave 3 frequency reference

e Inverter Control Output (Register 002C Inverter Status)

Word Slave 1 function Word Slave 2 function Word Slave 3 function
01100 | During RUN 01200 |During RUN 01300 |During RUN
01101 | Zero speed 01201 | Zero speed 01301 | Zero speed
01102 | Frequency agree 01202 | Frequency agree 01302 | Frequency agree

01103 | Warning (Nonfatal error) | 01203 |Warning (Nonfatal error) | 01303 | Warning (Nonfatal error)

01104 | Frequency detection 1 01204 | Frequency detection 1 01304 | Frequency detection 1

01105 | Frequency detection 2 01205 | Frequency detection 2 01305 | Frequency detection 2

01106 | Inverter ready 01206 | Inverter ready 01306 | Inverter ready

01107 | UV 01207 |UV 01307 |UV

01108 | Base block 01208 | Base block 01308 | Base block

01109 | Frequency reference 01209 | Frequency reference 01309 | Frequency reference
mode mode mode

01110 | RUN command mode 01210 | RUN command mode 01310 | RUN command mode

01111 Overtorque detection 01211 | Overtorque detection 01311 | Overtorque detection

01112 |0 (Not used.) 01212 |0 (Not used.) 01312 |0 (Not used.)

01113 | Fault retry 01213 | Fault retry 01313 | Fault retry

01114 Fault 01214 | Fault 01314 | Fault

01115 | Communications time- 01215 | Communications time- 01315 | Communications time-
over over over

e Area Used by Operand of PMCR Instruction
* Control Data: C

DM Area

DO100O|I 0001000000000 000O0 Note Control data onthe SYSMAC C200HX/HG/HE
< y . > is indicated. The SYSMAC CS1 Series uses
different control data.

Communications port  Sequence 000 set
A selected
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* Send Data: S

DM Area
D1000 000A (Number of send data items: 10) (See note 1.)
D1001 0003 (Number of Slaves)
D1002 0001 (Slave 1 address)
D1003 RUN command to Slave 1
D1004 Frequency reference to Slave 1
D1005 0002 (Slave 2 address)
D1006 RUN command to Slave 2
D1007 Frequency reference to Slave 2
D1008 0003 (Slave 3 address)
D1009 RUN command to Slave 3
D1010 Frequency reference to Slave 3
* Recv data: D
DM Area
D2000 0003 (Number of Recv data items: 3) (See note 2.)
D2001 Slave 1 Inverter status
D2002 Slave 2 Inverter status
D2003 Slave 3 Inverter status

Note 1. Setthe number of send data items in Hex to the number of words of D10001 through D1010
(10).

Note 2. The number of words of D2001 through D2003 (3) is written in Hex the number of Recv data
items.
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m Ladder Program

00000 00001
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7-9-6 Communications Response Time

The communications response times for communications with an Inverter viathe RS-422/485 port of an
OMRON-made Communications Board are detailed below. Use this information as a reference when
decidingthe number of Slaves to be connected to one network, and when considering the timing of input
and output signals.

m Communications Time for One Message
» A wide variety of programs for RS-422/485 communications can be created using the protocol macro
function. The communications times will vary according to the contents of the program.

* In general, the communications time for one message can be calculated using the following formula.

Communications time = [Number of bytes in DSR message x 10 (See note 1.) x (1/baud rate) x
1,000 (ms)] + [Number of bytesin response x 10 x (1/baud rate) x 1,000 (ms)] + [24 x (1/baud rate) x
1,000 (ms)] + send wait time setting n156 (ms) + protocol macro waiting time (See note 2.) (ms)

Note 1. Thereasonthatthe number of bytesinthe DSR message and response is multiplied by 10 is
because both the start bit and the stop bit require one bit each.
(1 byte = 8 bits) + (start bit: 1 bit) + (stop bit: 1 bit) = 10 bits

Note 2. With RS-422/485 communications, set at least 20 ms as the protocol macro waiting time.

e Calculation Example
The communications time required for one Slave in the protocol macro created in 7-9-7 Creating a Proj-
ect File, can be calculated according to the following formula. (Baud rate = 19,200 bps.)

Communications time = [(DSR message to write data (13 bytes) + DSR message to read (8 bytes))
x 10 x (1/19,200) x 1,000 (ms)] + [(write response (8 bytes) + read response (7 bytes)) x 10 x
(1/19,200) x 1,000 (ms)] + [24 x (1/19,200) x 1,000 (ms) x 2] + [10 (ms) x 2] + [20 (ms) x 2] =
81.2 (ms)

Note Ifthere are N Slaves, the total communications time will be N x 81.2 ms. Consequently, the more
Slaves that are used, the longer the communications time will be. If the number of Slaves is too
high, itis possible that the detection time of 2 s for communications time-over will be exceeded. In
this case, either disable the time-over detection function and use a different sequence to detect
communications errors, or increase the number of Masters thereby decreasing the number of
Slaves per Master.

m |/O Response Time
* The communications processing times for the Inverter are as follows.
* Inverter communications input scan: 8 ms
e Inverter communications output scan: 8 ms
« Internal processing time for the Inverter: Approx. 20 ms
* The 1/O response times for the Inverter are illustrated in the following diagram.

Ladder program cycle time l:, |__—|

Communications time x 2 | ’ ]

|
Inverter 1/O scan D D

Internal processing for
the Inverter Max. input re- Max. output re-
sponse time ’ ' sponse time
i
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8-1 Protective and Diagnostic Functions

8-1-1 Fault Detection (Fatal Errors)

The Inverter will detect the following faults if the Inverter or motor burns or the internal
circuitry of the Inverter malfunctions. When the Inverter detects a fault, the fault code will
be displayed on the Digital Operator, the fault contact output will operate, and the
Inverter output will be shut off causing the motor to coast to a stop. The stopping method
can be selected for some faults, and the selected stopping method will be used with
these faults. If a fault has occurred, refer to the following table to identify and correct the
cause of the fault. Use one of the following methods to reset the fault after restarting the
Inverter. If the operation command is being input, however, the reset signal will be ig-
nored. Therefore, be sure to reset the fault with the operation command turned OFF.

. Turn ON the fault reset signal. A multi-function input (n050 to n056) must be set
to 5 (Fault Reset).

. Press the STOP/RESET Key on the Digital Operator.

. Turn the main circuit power supply OFF and then ON again.

m Fault Displays and Processing

Fault Fault name and meaning Probable cause and remedy
display
ol Overcurrent (OC) * A short-circuit or ground fault has occurred and at the
The Inverter output current is Inverter output.
as high as or higher than — Check and correct the motor power cable.

250% of the rated output

current. * The V/f setting is incorrect.

— Reduce the V/f set voltage.
* The motor capacity is too large for the Inverter.

— Reduce the motor capacity to the maximum applicable
motor capacity.

* The magnetic contactor on the output side of the Inverter
has been opened and closed.

— Rearrange the sequence so that the magnetic contactor
will not open or close while the Inverter has current
output.

* The output circuit of the Inverter is damaged.
— Replace the Inverter.
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Fault
display

Fault name and meaning

Probable cause and remedy

[])

Overvoltage (OV)

The main circuit DC voltage
has reached the overvoltage
detection level (410 V DC for
200-V Inverters,

820 V DC for 400-V Inverters)

* There is excessive regenerative energy with no braking
resistor or Braking Resistor Unit connected.
— Connect the Braking Resistor Unit or a braking resistor.
— Increase the deceleration time.

* The regenerative energy has not been processed though a
braking resistor or Braking Resistor Unit.
— Set n092 for stall prevention during deceleration to 1

(disable)

* The braking resistor or Braking Resistor Unit is not wired prop-
erly.
— Check and correct the wiring.

* The power supply voltage is too high.
— Decrease the voltage so it will be within specifications.

* There is excessive regenerative energy due to overshooting
at the time of acceleration.
— Suppress the overshooting as much as possible.

* The braking transistor is damaged.

— Change the Inverter.

Main circuit undervoltage
(UV1)

The main circuit DC voltage
has reached the undervoltage
detection level (200 V DC for
the 3G3MV-C2[], 160 V DC
for the 3G3MV-CB[], and 400
V DC for the 3G3MV-C4[]).

* Power supply to the Inverter has phase loss, power input
terminal screws are loose, or the power cable is discon-
nected.

— Check the above and take necessary countermeasures.

* Incorrect power supply voltage

— Make sure that the power supply voltage is within
specifications.

* Momentary power interruption has occurred.

— Use the momentary power interruption compensation
(Set n081 so that the Inverter restarts after power is
restored)

— Improve the power supply.
* The internal circuitry of the Inverter is damaged.
— Change the Inverter.

Control power supply
undervoltage (UV2)

The control power supply
voltage has reached the
undervoltage detection level.

e Internal circuit fault.

— Turn the Inverter OFF and ON.
— Change the Inverter if the same fault occurs again.
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Fault Fault name and meaning Probable cause and remedy
display
oH Radiation fin overheated * The ambient temperature is too high.
(OH) — Ventilate the Inverter or install a cooling unit.
The temperature of the « The load is excessive.
radiation fins of the Inverter
has reached 110°C = 10°C. — Reduce the load.
— Change the inverter to one with a higher capacity.
* The V/f setting is incorrect.
— Reduce the V/f set voltage.
* The acceleration/deceleration time is too short.
— Increase the acceleration/deceleration time.
* The ventilation is obstructed.
— Change the location of the Inverter to meet the
installation conditions.
* The cooling fan of the Inverter does not work.
— Replace the cooling fan.
ol ! Motor overload (OL1) * The load is excessive.
The electric thermal relay — Reduce the load.
actuated the motor overload — Increase the motor capacity
protective function. . o '
Calculate the heat radiation of |* The V/f setting is incorrect.
the motor from the output — Reduce the V/f set voltage.
current of the Inverter based |+ The value in n013 for maximum voltage frequency is low.
on the rated motor current
(n036), motor protection — Check the motor nameplate and set n013 to the rated
characteristics (n037), and frequency.
motor protective time setting | * The acceleration/deceleration time is too short.
(n038). — Increase the acceleration/deceleration time.
* The value in n036 for rated motor current is incorrect.
— Check the motor nameplate and set n036 to the rated
current.
* The Inverter is driving more than one motor.
— Disable the motor overload protective function and install
an electronic thermal relay for each of the motors.
The motor overload protective function is disabled by
setting n036 to 0.0 or n037 to 2.
* The motor protective time setting in n038 is short.
— Set n038 to 8 (the default value).
old Inverter overload (OL2) * The load is excessive.
The electronic thermal relay — Reduce the load.
has actuated the Inverter * The V/f setting is incorrect.
overload protective function.
— Reduce the V/f set voltage.
* The acceleration/deceleration time is too short.
— Increase the acceleration/deceleration time.
* The Inverter capacity is insufficient.
— Use an Inverter model with a higher capacity.
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Fault Fault name and meaning Probable cause and remedy
display
ol 3 Overtorque detection (OL3) |+ The mechanical system is locked or has a failure.
There has been a current or — Check the mechanical system and correct the cause of
torque the same as or greater overtorque.
than the setting n n098 for * The parameter settings were incorrect.
overtorque detection level and ] ,
that in n099 for overtorque — Adjust the n098 and n099 parameters according to the
detection time. A fault has mechanical system.
been detected with n096 for Increase the set values in n098 and n099.
overtorque detection function
selection set to 2 or 4.
EFC External fault (] (EFL)) * An external fault was input from a multi-function input.
An external fault has been — Remove the cause of the external fault.
:223{ from a multi-function » The sequence is incorrect.
A multi-function input 1 to 7 — Check and change the external fault input sequence
set to 3 or 4 has operated. including the input timing and NO or NC contact.
The EF number indicates the
number of the corresponding
input (S1 to S7).
FOg Digital Operator * The Digital Operator may not be mounted properly.
transmission f?ult 1 (Foo) — Turn OFF the Inverter, dismount and mount the Digital
No communications were Operator, and turn ON the Inverter.
possible with the Digital « The Didqital tor h ;
Operator for 5 s or more after e igita OperaT ?r as a failure.
the Inverter had been turned — Change the Digital Operator.
ON. * The Inverter has a failure.
— Change the Inverter.
Fo Digital Operator * The Digital Operator may not be mounted properly.
transmission fault 2 (F(_”) — Turn OFF the Inverter, dismount and mount the Digital
A transmission fault continued Operator, and turn ON the Inverter.
for5s or more afte_-r * The Digital Operator has a failure.
communications with the o
Digital Operator had failed. — Change the Digital Operator.
* The Inverter has a failure.
— Change the Inverter.
FOoH Initial memory fault (F04) * The internal circuitry of the Inverter has a fault.
An error in the built-in — Initialize the Inverter with n001 set to 8, 9, 10, or 11 and
EEPROM of the Inverter has turn the Inverter OFF and ON.
been detected. — Replace the Inverter if the same fault occurs again.
FO5 Analog-to-digital converter | The internal circuitry of the Inverter has a fault.
fault (FOS5) — Turn the Inverter OFF and ON.
An analog-to-digital converter | _, Repjace the Inverter if the same fault occurs again
fault has been detected. P gain.
FOR Option Unit fault (FO06) * The Option Unit may not be connected properly.
An Option Unit fault was — Turn OFF the Inverter, dismount and mount the Option
detected. The Inverter will Unit or attachment, and turn ON the Inverter.
detect this error if the output or | , Te Option Unit has a failure.
verify signal of the Unit has a ) )
fault. — Change the Option Unit.
* The attachment has a failure.
— Change the attachment.
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Fault Fault name and meaning Probable cause and remedy
display
FO Digital Operator fault (FO7) | * The internal circuitry of the Digital Operator has a fault.
An error in the built-in control — Turn the Digital Operator OFF and ON.
circuit of the Digital Operator — Replace the Digital Operator if the same fault occurs
has been detected. again
The EEPROM of the Digital '
Operator or the
analog-to-digital converter has
a failure.
oPr Digital Operator connection | * The Digital Operator may not be mounted properly.
error (OPR) _ _ — Turn OFF the Inverter, dismount and mount the Digital
The Inverter will detect this Operator, and turn ON the Inverter.
error if n010 for Digital
Operator connection error
processing selection is set to
1.
LE Communications time-over | ¢ A short-circuit, ground fault, or disconnection has occurred
(CE) on the communications line.
Normal BS-té_l22/485 . — Check and correct the line.
communications were no - . L
established within 2 s. The The termination resistance setting is incorrect.
Inverter will detect this error if — In the case of RS-422 communications, set pin 1 of SW2
n151 for RS-422/485 of all Inverters to ON. In the case of RS-485
communications time over communications, set pin 1 of SW2 of only the Inverter
detection selection is set to 0, located at each end of the network to ON.
1, 0r2. * Noise influence.
— Do not wire the communications line along with power
lines in the same conduit.
— Use the twisted-pair shielded wire for the
communications line, and ground it at the Master.
* Master’s program error.
— Check and correct the program so that communications
will be performed more than once every 2-s period.
* Communications circuit damage.
— If the same error is detected as a result of a
self-diagnostic test, change the Inverter.
ore Emergency stop (STP) * An emergency stop alarm is input.
An emergency stop alarm is — Remove the cause of the fault.
input to a multi-function input. |, The sequence is incorrect
(A multi-function input from 1 g ' .
to 7 that was set to 19 or 21 — Check and change the external fault input sequence
has operated.) including the input timing and NO or NC contact.
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Fault Fault name and meaning Probable cause and remedy
display

FbL Feedback loss fault (FbL) * Feedback wiring error.
A feedback input was — Check for and correct any cable disconnection or faulty
interrupted during PID control wiring.
execution. (This fault is « Feedback sensor error
detected when an input level .
below the feedback loss — Check sensor status and replace any defective sensors.
detection level set in n137 * PID target value input error or feedback loss detection set-
persists for longer than the ting error
];eeicilﬁ iﬁgg’?s detection time — Correct the target value input so that it is outside of the

' feedback loss detection range. Correct the feedback loss
detection parameter settings (n137, n138).
* Feedback input circuit error
— Replace the Inverter.

PF (See Main circuit voltage fault * Momentary power failure.

note.) (PF) S — Either apply countermeasures against momentary power
The main circuit DC voltage failures or disable the input open-phase detection.
has oscillated erroneously « Input power supply oben phase
when regeneration was not Pulp PPl open p B
being performed. — Check for and correct any main circuit power supply
This fault is detected when a d|309nn§ct|ons or faulty wiring. . .
voltage fluctuation greater * Excessive input power supply voltage fluctuation or bad line
than the input open-phase voltage balance.
detection level set in n166 — Check the power supply voltage. Apply measures to
persists for longer than the stabilize the power supply, or disable the input
II_’lput Open'phase deteCtlon open_phase detechon
time set in n167. * Main circuit capacitor failure.

— If this fault is occurring frequently and there is no error at
the power supply, replace the Inverter or disable the input
open-phase detection. (Also check the usage time with
the accumulated operating time function.)

LF (See Output open-phase fault * Output cable is disconnected.
note.) (LF) — Check for and correct any output cable disconnections or
An open phase has occurred faulty wiring.
atthe Inverter’s output. « Motor winding disconnected.
This fau_lt is detected when a — Check the motor’s line resistance. If winding is broken,
current in any of the Inverter replace the motor
output phases less than the P ) '
output open_phase detec“on d Output term|na| SCrews are |OOSG
level set in n168 persists for — Check and tighten the output terminal screws.
longer than the output * Inverter output transistor open breakdown.
open-phase detection time set
in n1609. — Replace the Inverter.
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Fault Fault name and meaning Probable cause and remedy
display
GF (See Ground fault (GF) * Motor burnout or insulation damage.
note.) The ground current at the — Check the motor’s insulation resistance. If conducting,
Inverter has exceeded replace the motor.
approximately 50% of the « Cable is damaged
Inverter’s rated output current. N

— Check the resistance between the cable and FG. If

conducting, replace the cable.
* Cable and FG floating capacity

— If the cable is longer than 100 m, lower the carrier
frequency.

— Apply measures to reduce the floating capacity. Don’t use
metal ducts, use a separate cable for each phase,
include an AC reactor in the output side, etc.

SC (See Load short circuit (SC) * Motor burnout or insulation damage.
note.) The Inverter output or load is — Check the resistance between the motor phases. If
short-circuited. abnormal, replace the Inverter.
* Cable is damaged.

— Check the resistance between the cables. If conducting,
replace the cable.

BUS Communications error * Communications cable wired incorrectly, short-circuited, or
(Option Unit) disconnected.
A communications error — Check and correct the communications cable wiring.
occurred at the Option Unit.  Data destroyed by noise.

— Change to a dedicated communications cable or to
shielded cable, and mask the shield or ground it at the
power supply.

— Use a dedicated communications power supply, and
connect a noise filter to the power supply input side.

* Option Unit is damaged.
— If communications errors frequently occur and there is no
problem with the wiring, replace the Option Unit.
OFF Power supply error * No power supply is provided.
Control power supply voltage — Check and correct the power supply wire and voltage.
is insufficient. » Terminal screws are loose.
— Check and tighten the terminal screws.
* Operator connectors are faulty.

— If only the Operator indicator is not lit, (i.e., if the RUN
and ALARM indicators are lit), check and correct the
Operator’s connectors.

* The Inverter is damaged.

— Replace the Inverter.

Note This fault is displayed for 200 and 400-V, 5.5-/7.5-kW Inverters only.
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8-1-2 Warning Detection (Nonfatal Errors)

The warning detection is a type of Inverter protective function that does not operate the
fault contact output and returns the Inverter to its original status once the cause of the
error has been removed. The Digital Operator flashes and display the detail of the error.
If a warning occurs, take appropriate countermeasures according to the table below.
Note Some warnings or some cases stop the operation ofthe Inverter as described in
the table.

m Warning Displays and Processing

Fault display Warning name and meaning Probable cause and remedy
L Main circuit undervoltage (UV) * Power supply to the Inverter has phase loss,
(flashing) The main circuit DC voltage has power input terminal screws are loose, or the
reached the undervoltage detection power line is disconnected.
level (200 V DC for the 3G3MV-L12LJ, | _, Gheck the above and take necessar
160 V DC for the 3G3MV-LIBLJ, and termesuros. y
400 V DC for the 3G3MV-[14[]).
* Incorrect power supply voltage
— Make sure that the power supply voltage is
within specifications.
ou Main circuit overvoltage * The power supply voltage is too high.
(flashing) The main circuit DC voltage has — Decrease the voltage so it will be within
reached the overvoltage detection specifications.
level (410 V DC for 200-V Inverters,
820 V DC for 400-V Inverters).
oH Radiation fin overheated (OH) * The ambient temperature is too high.
(flashing) The temperature of the radiation fins — Ventilate the Inverter or install a cooling unit.
of the Inverter has reached 110°C =
10°C.
CAL Communications standby (CAL) * A short-circuit, ground fault, or disconnection has
(flashing) No normal DSR message has been occurred on the communications line.

received during RS-422/4895
communications.

The Inverter detects this warning only
when RUN command selection (n003)
is set to 2 or frequency reference
selection (n004) is set to 6. Until the
warning is reset, no input other than
communications input will be ignored.

— Check and correct the line.
* The termination resistance setting is incorrect.

— In the case of RS-422 communications, set
pin 1 of SW2 of all Inverters to ON. In the
case of RS-485 communications, set pin 1 of
SW2 of only the Inverter located at each end
of the network to ON.

* Master’s program error.

— Check the start of communications and
correct the program.

* Communications circuit damage.

— If the same error is detected as a result of a
self-diagnostic test, change the Inverter.
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Fault display Warning name and meaning Probable cause and remedy
oF Operation error (OP[) * The values in n050 through n056 for multi-func-
(flashing) (Parameter setting error) tion inputs 1 through 7 have been duplicated.
— Check and correct the values.
of? * The V/f pattern settings do not satisfy the follow-
(flashing) ing condition
n016 = n014 < n013 = n0O11
— Check and correct the set value.
of3 * The rated motor current set in n036 exceeds
(flashing) 150% of the rated output current of the Inverter.
— Check and correct the set value.
ofY * The frequency reference upper limit set in n036
(flashing) and the frequency reference lower limit set in
n034 do not satisfy the following condition.
n033 = n034
— Check and correct the set values.
oF5 * The jump frequencies set in n083 to n085 do not
(flashing) satisfy the following condition.
n083 = n084 = n085
— Check and correct the set values.
ofS * The carrier frequency set in n080 is incorrect. An
(flashing) attempt was made to set a value that is not within
a permissible range.
— Check and correct the set value.
ol 3 Overtorque detection (OL3) * The mechanical system is locked or has a failure.
flashing) There has been a current or torque the | — Check the mechanical system and correct the
same as or greater than the setting in cause of overtorque.
n098 for overtorque detection level . ; ;
and that in n099 for overtorque The pérameter settings were incorrect.
detection time. A fault has been — Adjust the n098 and n099 parameters
detected with n096 for overtorque according to the mechanical system.
detection function selection set to 1 or Increase the set values in n98 and n099.
3.
SEr Sequence error (SER) * A sequence error has occurred.
(flashing) A sequence change has been input —> Check and correct the sequence.
while the Inverter is in operation.
Local or remote selection or
communications/remote selection are
input while the Inverter is in operation.
Note The Inverter coasts to a stop.
hh External base block (bb) * The external base block command has been
(flashing) The external base block command has | input.
been input. — Remove the cause of external base block
Note The Inverter coasts to a stop. input.
* The sequence is incorrect.
— Check and change the external fault input
sequence including the input timing and NO
or NC contact.
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The STOP/RESET Key on the Digital

Operator is pressed while the Inverter

is operating according to the forward

or reverse command through the

control circuit terminals.

Note The Inverter stops according to
the method set in n04.

The emergency stop alarm signal is

input as multi-function input.

A multi-function input 1 to 7 set to 20

or 22 has been used.

Note The Inverter stops according to
the method set in n005.
The Inverter decelerates to a
stop in deceleration time 2 with
n005 set to 0.

Fault display Warning name and meaning Probable cause and remedy
EF Forward- and reverse-rotation input | * A sequence error has occurred.
(flashing) (EF) — Check and adjust the local or remote
The forward and reverse commands selection sequence.
are input to the control circuit terminals
simultaneously for 0.5 s or more.
Note The Inverter stops according to
the method set in n005.
ore Emergency stop (STP) * The parameter setting was incorrect.
(flashing) The Digital Operator stops operating. | — Check that the n007 parameter setting for

STOP/RESET Key function selection is
correct.

* An emergency stop warning is input to a multi-
function input.

— Remove the cause of the fault or correct the
input sequence.

FAn (flashing)

Cooling fan fault (FAN)
The cooling fan has been locked.

* The cooling fan wiring has a fault.

— Turn OFF the Inverter, dismount the fan, and
check and repair the wiring.

* The cooling fan in not in good condition.

— Check and remove the foreign material or
dust on the fan.

* The cooling fan is beyond repair.
— Replace the fan.

FbL (flashing)

Feedback loss fault (FbL)

A feedback input was interrupted
during PID control execution. (This
fault is detected when an input level
below the feedback loss detection
level set in n137 persists for longer
than the feedback loss detection time
set in n138.)

* Feedback wiring error.

— Check for and correct any cable
disconnection or faulty wiring.

* Feedback sensor error

— Check sensor status and replace any
defective sensors.

* PID target value input error or feedback loss
detection setting error
— Correct the target value input so that it is
outside of the feedback loss detection range.

Correct the feedback loss detection
parameter settings (n137, n138).

* Feedback input circuit error
— Replace the Inverter.
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Fault display

Warning name and meaning

Probable cause and remedy

oH3

Inverter overheating warning (oH3)

An Inverter overheating warning signal
was input from an external control
terminal set to multi-function input.

* Clear the Inverter overheating warning signal.
* Eliminate the cause of the warning signal input.

CE

Communications time over (CE)

RS-422 or RS-485 communications
were not properly carried out within 2
s. (Detected when n151 is set to “3.”)

* A short-circuit, ground fault, or disconnection has
occurred on the communications line.
— Check and correct the line.
* The termination resistance setting is incorrect.
— In the case of RS-422 communications, set
pin 1 of SW2 of all Inverters to ON. In the
case of RS-485 communications, set pin 1 of

SW2 of only the Inverter located at each end
of the network to ON.

* Noise influence.

— Do not wire the communications line along
with power lines in the same conduit.

— Use the twisted-pair shielded wire for the
communications line, and ground it at the
Master.

* Master’s program error.

— Check and correct the program so that
communications will be performed more than
once every 2-s period.

* Communications circuit damage.

— If the same error is detected as a result of a
self-diagnostic test, change the Inverter.
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8-2 Troubleshooting

Due to parameter setting errors, faulty wiring, and so on, the Inverter and motor may not
operate as expected when the systemis started up. If that should occur, use this section
as a reference and apply the appropriate measures.

Refer to 8-1 Protective and Diagnostic Functions, if the contents of the fault are dis-
played,

8-2-1 Parameters Fail Set

m The display does not change when the Increment or Decrement Key is
pressed.
» Parameter write-prohibit is input.

This occurs when n001 for parameter write-prohibit selection/parameter initialization is setto 0. Set
n001 to an appropriate value according to the parameter to be set.

* The Inverter is operating.

There are some parameters that cannot be set during operation. Refer to the list of parameters.
Turn the Inverter OFF and then make the settings.

m “OPL[ is displayed.
A parameter setting error has occurred. Refer to 8-1-2 Warning Detection (Nonfatal Error) and
make the necessary corrections.

m Nothing is displayed on the Digital Operator or “OPR” is displayed.
A connection error has occurred in the Digital Operator.
Turn OFF the Inverter and dismount the Digital Operator. After checking thatthe connector s free of
any foreign material remount the Digital Operator.

8-2-2 Motor Fails to Operate

m The motor does not operate with input through the control circuit
terminals even though the frequency reference is correct.
* The operation method setting is incorrect.

If parameter n003 for operation mode selection is not setto 1 to enable the control circuit terminals,
the RUN command cannot be executed through the control circuit terminals.

Check and correct the setting in n003.
* Input in 2-wire sequence while 3-wire sequence is in effect and vice-versa.

The Inverter will operate in 3-wire sequence according to the RUN, stop, and forward/stop com-
mands if n052 for multi-function input 3 is setto 0. At that time, the Inverter will not operate if inputin
2-wire sequence is ON. On the other hand, the Inverter in 2-wire sequence will only rotate in the
reverse direction if input in 3-wire sequence is ON.

Check and correct the setting in n052 or change the input method of the RUN command.
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* The Inverter is not in RUN mode.

Whenthe PRGM or LO/RE indicator (red indicator) of the Digital Operator is lit, the Inverter does not
start.
Cancel the RUN command, and by pressing the Mode Key, turn ON the green indicator before
restarting the Inverter.

* The value of the frequency reference is too low.
The Inverter will have no outputif the frequency reference is below the minimum output frequencyin
n016.
Set the frequency reference to exceed the minimum output frequency.

* The Inverter is in local mode.
The RUN command can be given to the Inverter in local mode only with the RUN Key of the Digital

Operator. Check the LO/RE indicator. If “Lo” is displayed, the Inverter is in local mode. Press the
Increment Key so that “rE” will be displayed.

Ifthe above operation is not possible, multi-function input willbe setto local/remote selection. Inthat
case, the mode can be switched only through the corresponding multi-function input terminal. Set
the input terminal to OFF so that the Inverter will be in remote mode.

* The input wiring of the control circuit terminals of the Inverter is incorrect.

The Inverter cannot check the input signalif the input line of the control circuitterminals is incorrectly
wired. Use the Digital Operator and check the setting in multi-function monitor U-96 for the input
terminal status.

The default setting for Inverter input is to NPN sequence input, which can be changed to PNP
sequence input. Refer to 2-2-1 Terminal Block and check that the SW1 settings conform with the
actual wiring.

m The motor does not turn with input through the control terminals. (The
frequency reference is set to zero or different from the set value.)

* The setting of the frequency reference is incorrect.
The frequency reference through analog input will be ignored if the Digital Operator has been
selected for frequency reference settings. The frequency reference through digital input will be
ignored if the Digital Operator has not been selected.

Checkthatthe setvalue in n004 for frequency reference selection matches the actual method used.
When using analog input, refer to 2-2-1 Terminal Block and check that the SW2 settings conform
with the actual input (voltage or current).

* The Inverter is in local mode.

The frequency reference can be given to the Inverter in local mode only with the FREQUENCY
adjuster or through a key sequence on the Digital Operator.

Check the LO/RE indicator. If “Lo” is displayed, the Inverter is in local mode. Press the Increment
Key so that “rE” will be displayed.

Ifthe above operation is not possible, multi-function input will be setto local/remote selection. Inthat
case, the mode can be switched only through the corresponding multi-function input terminal. Set
the input terminal to OFF so that the Inverter will be in remote mode.

* The gain and bias settings of the analog input are incorrect.

Checkthat the frequency reference gain in n060 and the frequency reference biasin n061 conform
with the actual analog input characteristics.
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* The auxiliary frequency reference and frequency gain are not input by the multi-function analog in-
puts.

Iffrequency reference 2 is selected when an auxiliary frequency reference is set for a multi-function
analog input, the analog value of the multi-function analog input will become the frequency refer-
ence. Also, ifthe frequency gain is set, the specified frequency will be multiplied by a factor propor-
tionaltothe analog value ofthe multi-functioninput. In either case, ifno analog voltage isinput by the
multi-function analog input, the Inverter will not operate. Check the multi-function analog input ter-
minal parameters (n077, n078) and the wiring.

m The motor stops during acceleration or when a load is connected.
* The load may be too big.

The 3G3MV has a stall prevention function and automatic torque boost function, but the motor
responsiveness limit may be exceeded if acceleration is too rapid or if the load is too big.

Lengthen the acceleration time or reduce the load. Also consider increasing the motor capacity.

m The motor only rotates in one direction.
* Reverse rotation-prohibit is selected.

If n006 for reverse rotation-prohibit selection is setto 1 (reverse run prohibited), the Inverter will not
accept reverse-rotation commands.

To use both forward and reverse rotation, set n05 to 0.

8-2-3 Motor Rotates in the Wrong Direction

* The output wiring of the motor is faulty.

Whenthe U, V,and Wterminals ofthe Inverter are properly connected tothe U, Vand W terminals of
the motor, the motor will operate in a forward direction when a forward rotation command is
executed. The forward direction depends on the manufacturer and the motor type. Therefore, be
sure to check the specifications.

Switching two wires among the U, V, and W will reverse the direction of rotation.

8-2-4 Motor Outputs No Torque or Acceleration is Slow

* The Inverter in vector control is restricted by the torque compensation limit.

If the torque compensation limit in n109 is set to a value that is too small, the motor torque will be
limited to a low value and sufficient torque will not be available.

If notorque restriction isrequired, setthe parameterto arange from 150% (default setting) to 200%.
* The stall prevention level during operation is too low.

If the value in n094 for stall prevention level during operation is too low, the speed will drop before
torque output is turned ON.

Check to be sure that the set value is suitable.
* The stall prevention level during acceleration is too low.

Ifthe value in n093 for stall prevention level during acceleration is too slow, the acceleration time will
be too long.

Check to be sure that the set value is suitable.
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 \V//f Control Limit

Unlike vector control, the output torque of the Inverter in V/f control is low at low frequencies. Con-
sider the use of vector control if higher output torque at low frequencies is required.

8-2-5 Speed Accuracy of the Inverter Rotating at High Speed in
Vector Control is Low

* The rated motor voltage is high.

The maximum output voltage of the Inverter is determined by the voltage of input into the Inverter. If
the input is at 200 V AC, for example, the maximum output voltage will be 200 V AC. The speed
precision ofthe Inverterwilldrop ifthe output voltage designated by vector controlhas exceededthe
maximum output voltage of the Inverter.

Use a motor with a lower rated voltage (e.g., a dedicated motor for vector control use).

8-2-6 Motor Deceleration Rate is Low

» Stall prevention during deceleration is set.

When connecting the Braking Resistor Unit or a braking resistor as a braking option, set n092 for
Stall prevention during deceleration to 1 so that stall prevention will be disabled. If n092 is set to 0
(default setting), the Braking Resistor Unit or a braking resistor connected will not be used. There-
fore, there will be no reduction in the deceleration time.

* The deceleration time setting is too long.
Check the deceleration time settings in n020 and n022.
* Motor torque is insufficient.

If the parameter constants are correct and there is no overvoltage fault, the power of the motor will
be limited.

Consider increasing the motor capacity.
* The Inverter in vector control is restricted by the torque compensation limit.

If the torque compensation limit in n109 is set to a value that is too small, the motor torque will be
limited to a low value and sufficient torque will not be available.

If notorquerestriction isrequired, setthe parameterto arange from 150% (default setting) to 200%.

8-2-7 Vertical-axis Load Drops when Brakes are Applied

* The sequence is incorrect.

The Inverter goesinto DC braking status for 0.5 s after deceleration is completed. Thisis the default
setting.

Check the sequence to make sure that the brake is applied with DC braking status or adjust the
value n090 for DC injection control time.

* The DC injection braking is insufficient.

If the DC braking power is insufficient, adjust the value in n089 for DC injection control current.
* An inappropriate brake is being used.

Use a brake intended for braking rather than holding.
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8-2-8 Motor Burns

* The load is too big.

Ifthe load of the motor is too big and the motor is used with the effective torque exceeding the rated
torque of the motor, the motor will burn out. For example, the rated torque of the motor and capacity
may be limited to eight hours of use if the inscription on the motor states that the motor is rated for
eight hours. If the 8-hour rated torque is used for normal operation, it may cause the motor to burn
out.

Reduce the load amount by either reducing the load or lengthening the acceleration/deceleration
time. Also consider increasing the motor capacity.

* The ambient temperature is too high.

The rating of the motor is determined within a particular ambient operating temperature range. The
motor willburn outifit runs continuously at the rated torque in an environment in which the maximum
ambient operating temperature is exceeded.

Lower the ambient temperature of the motor to within the acceptable ambient operating tempera-
ture range.

* The withstand voltage between the phases of the motor is insufficient.

When the motor is connected to the output of the Inverter, a surge will be generated between the
switching of the Inverter and the coil of the motor.

Normally, the maximum surge voltage is approximately three times the input power supply voltage
of the Inverter (i.e., approximately 600 V for 200-V Inverters, 1,200 V for 400-V Inverters).

Therefore, the dielectric strength of the motor to be used must be higher than the maximum surge
voltage.

In particular, use a dedicated motor for 400-V Inverters.

8-2-9 Controller or AM Radio Receives Noise when Inverter is
Started

* Noise derives from Inverter switching.
Take the following actions to prevent noise.
* Lower the carrier frequency of the Inverter in n080.
The number of internal switching times is reduced, so noise can be reduced to some extent.
e Install an Input Noise Filter.
Install an Input Noise Filter on the power input area of the Inverter.
« Install an Output Noise Filter.
Install an Output Noise Filter on the output area of the Inverter.
* Use metal tubing.
Electric waves can be shielded by metal. Therefore, enclose the Inverter with a metal tube.

8-2-10 Ground Fault Interrupter is Actuated when Inverter is
Started
* Leakage current flows through the Inverter.

The Inverter performs internal switching. Therefore, a leakage current flows through the Inverter.
This leakage current may actuate the ground fault interrupter, shutting the power OFF.
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Use a ground fault interrupter with a high leakage-current detection value (sensitivity amperage of
200 mA or more, operating time of 0.1 s or more) or one with high-frequency countermeasures for
Inverter use.

Reducing the carrier frequency value in n080 is also effective.

In addition, remember that a leakage current increases in proportion to the cable length. Normally,
approximately 5 mA of leakage current is generated for each meter of cable.

8-2-11 Mechanical Vibration

m Mechanical system makes unusual noise.
* Resonance between the characteristic frequency of the mechanical systemand the carrierfrequency.

There may be resonance between the characteristic frequency of the mechanical system and the
carrier frequency. If the motor is running with no problems and the machinery system is vibrating
with a high-pitched whine, it may indicate that this is occurring. To prevent this type of resonance,
adjust the carrier frequency value in n080.

* Resonance between the characteristic frequency of a machine and the output frequency of the
Inverter.

There may be resonance between the characteristic frequency of a machine and the output fre-
quency of the Inverter. To prevent this from occurring, use the frequency jump function with the
constants set in n083 through n086 to change the output frequency orinstall vibration-proof rubber
on the motor base to prevent the resonance of the mechanical system.

m Vibration and hunting are occurring.

* Influence by the torque compensation function or the slip compensation function.
The torque compensation function or the slip compensation function of the Inverter may influence
the characteristic frequency of the mechanical system, causing vibration or hunting. In that case,
increase the time constantsinn104 fortorque compensation andinn112forslipcompensation. The

larger these time constants are, however, the slower the response speed of the torque compensa-
tion function and slip compensation function will be.

m Motor vibrates excessively and does not rotate normally.
* Motor Phase Interruption

If one ortwo of the three phases of the motor are open, the motor will vibrate excessively and will not
rotate. Check that the motor is wired correctly without any disconnection. The same phenomenon
will occur if the output transistor of the Inverter is open and damaged. Check the balance of the
Inverter’s output voltage as well.

8-2-12 Stable PID Control is Not Possible or Control Fails

m PID control is not possible with vibration or hunting.
* PID control gain adjustment is insufficient.

Check the frequency of vibration and adjust the proportional (P) control, integral (l) control, and
derivative (D) control of the Inverter. Refer to 6-3-7 PID Adjustments.
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m PID control diverges.
* No feedback is input.

Ifthe detected value is O with no feedback input, the PID control function willnot operate. As aresult,
the output of the Inverter will diverge and the motor will increase its speed up to the maximum fre-
quency.

Check that the set value in n164 for PID feedback input block selection conforms with the actual
input and that the PID constants are set properly. Refer to 6-3-6 PID Control Settings.

* Level adjustments of the target and detected values are imperfect.

The Inverterin PID control adjusts the deviation between the target and detected values so that the
deviation will be zero. Therefore, the target and detected values must be adjusted so that they will
have the same input level. Set the detected value gain in n129 after making the proper level adjust-
ments.

* The relationship between the output frequency and detected value of the Inverter is opposite.

PID control will result in diversion if the detected value decreases when the output frequency of the
Inverter increases. If that happens, set n128 for PID control selection to negative characteristics
(e.g., if 1 has been set, change it to 5).

8-2-13 Inverter Vibration in Energy-saving Control

* The energy-saving settings are incorrect.
Check the frequency of vibration.

Ifthe frequency coincides with the power averaging time in n143, the Inverter is notin smooth probe
operation. Set the probe operation voltage limit to 0 in n144 to disable the probe operation of the
Inverter or reduce the set values of n145 (100% probe-control voltage step) and n146 (5% probe-
control voltage step) so that the voltage change range will be narrower.

8-2-14 Motor Rotates after Output of Inverter is Turned OFF

* Insufficient DC Injection Braking Control

Ifthe motor continues operating atlow speed, without completely stopping, and after adeceleration
stop has been executed, it means that the DC injection braking is not decelerating enough.

In such cases, adjust the DC control as described below.
* Increase the parameter in n089 for DC injection braking current.
* Increase the parameter in n090 for DC injection braking-to-stop time.

8-2-15 Detects OV (Over voltage) and Stalls when Motor Starts

* Insufficient DC Injection Braking Control at Startup
Generation of OV and stalling can occur if the motor is turning when it is started.

This can be prevented by slowing the rotation of the motor by DC injection braking before starting
the motor.

Increase the parameter in n091 for startup DC injection braking time.
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8-2-16 Output Frequency Does Not Reach Frequency Reference

* The frequency reference is within the jump frequency range.
If the jump function is used, the output frequency stays within the jump frequency range.

Make sure that the jump width settings in n083 through n085 for jump frequencies 1 through 3 and
jump width in n086 are appropriate.

* The preset output frequency exceeds the upper-limit frequency.

The upper-limit frequency can be obtained from the following formula.
Maximum frequency in n011 x frequency reference upper limit in n033/100

Make sure that the parameters in n011 and n033 are correct.

8-2-17 Inverter Does Not Run Because EF (Simultaneous Inputs
of Forward and Reverse Commands) is Detected, Or
Motor Rotates Momentarily When Control Device Power
is Turned OFF

m Sequence Error

An EF will be detected if a forward command and a reverse command are input simultaneously for 0.5
seconds or longer. Correct the sequence.

m Malfunction Due to Unwanted Current Path

Inverter inputs may remain ON due to an unwanted current path for the controller outputs. With the wir-
ing shown in the following table, if the controller output power supply is less than 24 V DC or if the power
is OFF, the current indicated by the arrow will flow and the Inverter inputs will operate. If that occurs,
insert a diode as shown in the diagram at point A.

A
Control device @ Inverter (control input)
/ 24V
o ¥R
- - Slto7
- —W— -
- sC
L o
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8-3 Maintenance and Inspection

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

&WARNING 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 resultin
electrical shock.

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

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

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

&Caution Do not change wiring, disconnect connectors, the Operator, or optional items, or
replace fans while power is being supplied. Doing so may result in injury, damage to
the product, or malfunction.

m Daily Inspection

Check the following items with the system in operation.

* The motor should not be vibrating or making unusual noises.

* There should be no abnormal heat generation.

* The output current value shown on the monitor display should not be higher than normal.

* The cooling fan on the bottom of the Inverter should be operating normally, if the Inverter model has
the cooling fan.

m Periodic Inspection
Check the following items during periodic maintenance.

Before beginning inspection, be sure to turn OFF the power supply. Confirm thatall the indicators onthe
front panel have turned OFF, and then wait until at least 1 minute has elapsed before beginning the
inspection.

Be sure not to touch the terminals right after the power has been turned OFF. Otherwise, an electric
shock may occur.

* The terminal screws of the Inverter should not loose.
* There should be no conductive dust or oil mist on the terminal block or inside the Inverter.
* The mounting screws of the Inverter should not be loose.
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* No dirt or dust should be accumulating on the radiation fin.
* No dust should be accumulating on the vents of the Inverter.
* There should be no abnormalities in the outward appearance of the Inverter.

* There should be no unusual noises or vibration and the accumulated operating time should not
exceeded the specifications.

m Periodic Maintenance Parts

The Inverteris configured of many parts, and these parts must operate properly in order to make fulluse
ofthe Inverter’sfunctions. Amongthe electroniccomponents, there are some that require maintenance
depending on their usage conditions. In orderto keep the Inverter operating normally overa long period
of time, itis necessary to perform periodic inspections and replace parts according to their service life.

Periodic inspection standards vary with the installation environment and usage conditions of the
Inverter.

The maintenance periods of the Inverter are described below. Keep them as reference.
Maintenance Periods (Reference)
* Cooling fan: 2to 3 years
* Electrolytic capacitor: 5 years
* Fuse: 10 years
The usage conditions are as follows:
e Ambient temperature:40°C

e Load factor: 80%
* Operation: 8 hours per day
e Installation: According to instructions in manual

It is recommended that the ambient temperature and power-on time be reduced as much as pos-
sible to extend of the life of the Inverter.

Note For details regarding maintenance, consult your OMRON representative.

m Replacement of Cooling Fan
Ifthe FAN fault is displayed or the cooling fan needs replacement, take the following steps to replace it.
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e Cooling Fan Models
Inverter Cooling Fan
3-phase 200-V AC 3G3MV-[12007 3G3IV-PFAN2007
3G3MV-[12015 3G3IV-PFAN2015M
3G3MV-[12022 3G3IV-PFAN2022
3G3MV-[12037 3G3IV-PFAN2037
3G3MV-[12055 3G3IV-PFAN2037 (2 parts)
3G3MV-[12075 3G3IV-PFAN2037 (2 parts)
Single-phase 3G3MV-[1B015 3G3IV-PFAN2015M
200-V AC 3G3MV-[]B022 3G3IV-PFAN2037
3G3MV-[1B037 3G3IV-PFAN2037 (2 parts)
3-phase 400-V AC 3G3MV-[14015/-[14022 3G3IV-PFAN2015M
3G3MV-[14037 3G3IV-PFAN2037
3G3MV-[14055 3G3IV-PFAN2037 (2 parts)
3G3MV-[14075 3G3IV-PFAN2037 (2 parts)

e Replacing Cooling Fan (68-, 140-, 170-, and 180-mm-wide Inverters)

1. Pressthe leftand right sides of the fan coverlocated on the lower part of the radiation fin in the arrow
1 directions. Then liftthe bottom ofthe Fan inthe arrow 2 direction to remove the Fan as shown inthe
following illustration.

\ Fan wind direction

3. Slide the protective tube and remove the internal connector.
4. Remove the Fan from the fan cover.

5. Mountthe new Fan onthe fan cover. At this time, make sure that the wind direction of the Fan will be
in the direction of the heat radiation fin.

6. Attach the connector, cover the connector with the protective tube, and insert the connectorintothe
cover.
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7. Mount the fan cover with the new Fan to the lower part of the heat radiation fin. Make sure that the
fan cover snaps on securely with the heat radiation fin.

e Replacing Cooling Fan of 108-mm-wide Inverter Model

1. Dismount the front cover, bottom cover, and fan connector CN4.

Cooling fan connector
(CN10 built in)

Heat radiation fin (Heat sink)

Fan wind direction

2. Presstheleftandright sides of the fan coverlocated on the lower part of the radiation finin the arrow
1 directions. Then lift the bottom of the Fan in the arrow 2 direction to remove the fan as shown inthe
following illustration.

Disconnect the wire from the electrical inlet on the bottom of the plastic casing.

3. Remove the Fan from the fan cover.

4. Mount the new Fan on the fan cover. At this time, make sure that the wind direction of the fan will be
in the direction of the heat radiation fin.

5. Mount the fan cover with the new Fan to the lower part of the heat radiation fin. Make sure that the
fan cover snaps on securely with the heat radiation fin.

6. Wire the power line through the electrical inlet on the bottom of the plastic casing and the wiring
groove into the internal circuitry of the Inverter.

7. Attach the wire to connector CN10 and attach the bottom cover and front cover.
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9-1 Inverter Specifications

m 200-V-class Inverters

3-phase | Model 3G3MV- C2001 | C2002 | C2004 | C2007 | C2015 | C2022 | C2037 | C2055 | C2075
i‘g"" Model V7CU- 20P1 |20P2 |20P4 |20P7 |21P5 |22P2 |23P7 |25P5 |27P5
Power | Rated voltage |3-phase 200 to 230 V AC at 50/60 Hz
models
supply | and frequency
Allowable -15% to 10%
voltage
fluctuation
Allowable +5%
frequency
fluctuation
Input power 0.4 0.9 1.6 2.7 4.3 5.9 9.3 13.3 |17.6
supply capacity
[kVA]
(See note 1.)
Heat radiation (W) 13.0 |18.0 ([28.1 |45.1 ([72.8 |94.8 |149.1 [249.8 |318.1
(See note 2.)
Weight (kg) 06 |06 |09 |[1.1 14 |15 |21 |46 |48
Cooling NEMA 1 | Natural cooling Cooling fan
method NEMA 4
Single- |Model 3G3MV- CB001 | CB002 | CB004 | CB007 | CBO15 | CB022 | CBO037
phase Power |Rated voltage |Single-phase 200 to 240 V AC at 50/60 Hz
200-V | gypply |and
AIC mod- frequency
els Allowable ~15% to 10%
voltage
fluctuation
Allowable +5%
frequency
fluctuation
Input power 0.5 0.9 1.6 2.7 4.3 5.9 9.3
supply
capacity [kVA]
(See note 1.)
Heat radiation (W) (See |[14.1 20.0 31.9 51.4 82.8 113.6 176.4
note 2.)
Weight (kg) 0.6 0.7 1.0 1.5 1.5 2.2 2.9
Cooling method Natural cooling Cooling fan
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Max. applicable motor capacity | 0.1 0.2 0.4 0.75 (1.5 2.2 3.7 55 7.5
(kW)

Output | Rated output 0.3 0.6 1.1 1.9 3.0 4.2 6.7 9.5 13.0
specifi- | capacity (kVA)
cations | Rated output 0.8 1.6 3.0 5.0 8.0 11.0 |175 |25.0 |33.0
current (A)
Rated output 3-phase 200 to 240 V AC (according to the input voltage)
voltage (V)
Max. output 400 Hz parameter setting
frequency
Control |Harmonic-current DC reactor (option) connection possible
charac- |countermeasures
teristics | control method Sine wave PWM (V/f control or vector control)
Carrier frequency 2.5 to 10.0 kHz (step switching)
Frequency control 0.1 to 400 Hz
range
Frequency precision | Digital commands: +0.01% (-10 to 50°C)
(temperature Analog commands: £0.5% (25 = 10°C)
characteristics)
Frequency setting Digital commands: 0.1 Hz (less than 100 Hz) and 1 Hz (100 Hz or over)
resolution Analog commands: 0.06 Hz/60 Hz (equivalent to 1/1000)
Output frequency  |0.01 Hz
resolution
Overload capacity 150% of rated output current for 1 min
External frequency | Selectable with FREQ adjuster: 0 to 10 V DC (20 k), 4 to 20 mA (250
set signal Q2), and 0 to 20 mA (250 Q)
Acceleration/decel- |0.01 to 6,000 s (Independent acceleration and deceleration time
eration time settings: 2 types)
Braking torque Approx. 20% (125% to 150% possible with braking resistor)
Voltage/frequency Set voltage vector control/user V/f pattern
characteristics
Protec- |Motor protection Protection by electronic thermal
tive Instantaneous Stops at approx. 250% of rated output current
func- overcurrent
tions protection
Overload protection | Stops in 1 min at approximately 150% of rated output current
Overvoltage Stops when main-circuit DC voltage is approximately 410 V
protection
Undervoltage Stops when main-circuit DC voltage is approximately 200 V (160 V for
protection single-phase 200-V AC model)
Momentary power Stops for 15 ms or more. By setting the Inverter to momentary power
interruption interruption mode, operation can be continued if power is restored within
compensation approximately 0.5 s.
(selection)
Cooling fan Detects at 110 + 10°C
overheating
Grounding Protection at overcurrent detection level
protection
Charge indicator Lit when the main circuit DC voltage is approximately 50 V or less.
(RUN indicator)
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Environ- | Location Indoors (with no corrosive gas, oil spray, or metallic dust)
ment Ambient storage -20to 60°C
temperature
Ambient humidity Operating: 95% max. (with no condensation)
Ambient operating | Panel-mounting: -10 to 50°C Closed
temperature wall-mounting:
-10to 40°C
Panel-
mounting:
-10 to 50°C
Altitude 1,000 m max.
Insulation 5 MQ min. (Do not carry out any insulation resistance or withstand
resistance voltage tests)

Vibration resistance

9.8 m/s2 max. between 10 to 20 Hz
2.0 m/s? max. between 20 and 50 Hz

Degree of protection

Closed wall mounting IP20/NEMA 1 (See note 3.)
NEMA 1 or NEMA 4 models available

Note 1. Thepowersupply capacity isthe capacity forthe Inverter’s rated output. It will vary depending
on the impedance at the input power supply. (This is due to fluctuations in the power factor.
The power factor can be improved by inserting an AC reactor.) There will also be variations in
the ratio between the rated current of the motorthat is used and the rated output current ofthe

Note 2.
Note 3.

9-4

Inverter.

The heatradiationis the electric powerconsumed inthe Inverteratthe Inverter’s rated output.

The 5.5- and 7.5-kW Inverters are closed wall-mounting models (NEMA 1/IP20) as a stan-
dard, but they can be converted to panel-mounting (IPO0) by removing the top and bottom

covers.
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m 400-V-class Inverters
3-phase | Model 3G3MV- C4002 | C4004 | C4007 | C4015 | C4022 | C4037 | C4055 | C4075
:%)'V Model V7CU- 40P2 |40P4 |40P7 |41P5 |42P2 (43P7 |45P5 |47P5
Power |Rated voltage |3-phase 380 to 460 V AC at 50/60 Hz
models
supply | and frequency
Allowable -15% to 10%
voltage
fluctuation
Allowable +5%
frequency
fluctuation
Input power 1.3 1.9 3.6 5.1 5.9 9.1 15.8 19.2
supply
capacity [kVA]
(See note 1.)
Heat radiation (W) 23.1 30.1 54.9 75.7 83.0 117.9 |256.5 |308.9
(See note 2.)
Weight (kg) 1.0 1.1 1.5 1.5 1.5 2.1 4.8 4.8
Cooling NEMA 1 | Natural cooling Cooling fan
method NEMA 4
Max. applicable motor capacity | 0.2 0.4 0.75 1.5 2.2 3.7 55 7.5
(kW)
Output | Rated output 0.9 1.4 2.6 3.7 4.2 6.6 11.0 14.0
specifi- | capacity (kVA)
cations | Rated output 1.2 1.8 3.4 4.8 5.5 8.6 14.8 18.0
current (A)

Rated output
voltage (V)

3-phase 380 to 460 V AC (according to the input voltage)

Max. output
frequency

400 Hz parameter setting
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Control |Harmonic-current DC reactor (option) connection possible

charac- |countermeasures

teristics | control method Sine wave PWM (V/f control or vector control)
Carrier frequency 2.5 to 10.0 kHz (step switching)
Frequency control 0.1 to 400 Hz
range
Frequency precision | Digital commands: +0.01% (-10 to 50°C)
(temperature Analog commands: £0.5% (25 = 10°C)
characteristics)
Frequency setting Digital commands: 0.1 Hz (less than 100 Hz) and 1 Hz (100 Hz or over)
resolution Analog commands: 0.06 Hz/60 Hz (equivalent to 1/1000)
Output frequency 0.01 Hz
resolution
Overload capacity 150% of rated output current for 1 min
External frequency | Selectable with FREQ adjuster: 0 to 10 V DC (20 k), 4 to 20 mA (250
set signal Q2), and 0 to 20 mA (250 Q)
Acceleration/decel- |0.01 to 6,000 s (Independent acceleration and deceleration time
eration time settings)
Braking torque Approx. 20% (125 to 150% possible with braking resistor: 2 types)
Voltage/frequency Set voltage vector control/user V/f pattern
characteristics

Protec- | Motor protection Protection by electronic thermal

tive Instantaneous Stops at approx. 250% of rated output current

func- overcurrent

tions protection
Overload protection | Stops in 1 min at approximately 150% of rated output current
Overvoltage Stops when main-circuit DC voltage is approximately 820 V
protection
Undervoltage Stops when main-circuit DC voltage is approximately 400 V
protection
Momentary power Stops for 15 ms or more. By setting the Inverter to momentary power
interruption interruption mode, operation can be continued if power is restored within
compensation approximately 0.5 s.
(selection)
Cooling fin Detects at 110 = 10°C
overheating
Grounding Protection at overcurrent detection level
protection
Charge indicator Charge indicator until main circuit DC voltage reaches 50 V max.
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Environ- | Location Indoors (with no corrosive gas, oil spray, or metallic dust)
ment Ambient operating |-10to 50°C Closed
temperature wall-mounting:
-10 to 40°C
Panel-
mounting:
-10to 50°C
Ambient humidity Operating: 95% max. (with no condensation)
Ambient storage -20 to 60°C
temperature
Altitude 1,000 m max.
Insulation 5 MQ min. (Do not carry out any insulation resistance or withstand
resistance voltage tests)
Vibration resistance | 9.8 m/s2 max. between 10 to 20 Hz
2.0 m/s2 max. between 20 and 50 Hz
Degree of protection Closed wall mounting IP20/NEMA 1 (See note 3.)
NEMA 1 and NEMA 4 models available
Note 1. Thepowersupply capacity isthe capacity forthe Inverter’s rated output. It will vary depending
on the impedance at the input power supply. (This is due to fluctuations in the power factor.
The power factor can be improved by inserting an AC reactor.) There will also be variations in
the ratio between the rated current of the motorthatis used and the rated output current ofthe
Inverter.
Note 2. Theheatradiationisthe electricpowerconsumed inthe Inverteratthe Inverter’s rated output.
Note 3. The 5.5- and 7.5-kW Inverters are closed wall-mounting models (NEMA 1/IP20) as a stan-

dard, but they can be converted to panel-mounting (IP00) by removing the top and bottom
covers.
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9-2 Option Specifications

9-2-1 List of Options

m Mounted Options

Name

Model

Description

CompoBus/D
Communications Unit

3G3MV-PDRT1-SINV

Required when controlling the Inverter from
CompoBus/D.

Remote 1/O functions and message functions can be
used to suit the application.

Fan Unit

3G3IV-PFANL]

Replacement for the existing cooling fan of the
Inverter.

Replace the cooling fan if it has reached the end of its
service life or a warning of cooling fan failure (FAN) is
indicated.

m Dedicated Options

Name

Model

Description

DIN Track Mounting
Bracket

3G3IV-PEZZ08122[]

An adapter making it possible to easily mount the
Inverter to DIN tracks.

m Recommended Options

Name

Model

Description

EMC-conforming
Input Noise Filter
(Rasmi)

3G3IV-PRSL]

A Noise Filter on the input side meeting the EC
Directive’s EMC requirements.

The top of the Noise Filter has mounting screw holes
with which the Inverter mounted to the Noise Filter
can be secured.
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9-2-2 CompoBus/D Communications Unit

m 3G3MV-PDRT1-SINV

This Unit is required when controlling the Inverter from CompoBus/D. Remote I/O functions and mes-
sage functions can be used to suit the application.

Note Only CompoBus/D Communications Units manufactured after January 1st, 2000 can be con-
nected to 5.5-kW and 7.5-kW Inverters. Earlier products are not compatible with these Inverters.

m External Dimensions (mm)

@=L |
i @% i m
oo o i

128

|

! 68 | 3l 38 | |10s
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m Connection Example

C200HW-DRM21-V1 or
CVM1-DRM21-V1 Master Unit

9-2-3 Fan Unit

m 3G3IV-PFAN[]

3G3MV-PDRT1-SINV
CompoBus/D Communications

Unit Switch

o000,
i i

RUN 11
FWD REV

3G3MV-series

The Fan Unitis areplacement for the presently installed cooling fan of the Inverter. Replace the cooling
fan if it has reached the end of its service life or a warning of cooling fan failure (FAN) is indicated.

Inverter Fan Unit
3-phase 200 V AC 3G3MV-C2007 3G3IV-PFAN2007
3G3MV-C2015 3G3IV-PFAN2015M
3G3MV-C2022 3G3IV-PFAN2022
3G3MV-C2037 3G3IV-PFAN2037
3G3MV-C2055 3G3IV-PFAN2037 (2 parts)
3G3MV-C2075 3G3IV-PFAN2037 (2 parts)
Single-phase 200 V AC 3G3MV-CB015 3G3IV-PFAN2015M
3G3MV-CB022 3G3IV-PFAN2037
3G3MV-CB037 3G3IV-PFAN2037 (2 parts)
3-phase 400 V AC 3G3MV-C4015/-A4022 3G3IV-PFAN2015M
3G3MV-C4037 3G3IV-PFAN2037
3G3MV-C4055 3G3IV-PFAN2037 (2 parts)
3G3MV-C4075 3G3IV-PFAN2037 (2 parts)

m Replacement Method

Refer to 8-3 Maintenance and Inspection.
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9-2-4 Braking Resistor

= DBTMV-LICICICI-NO

Uses a resistor to absorb regenerative energy of the motor to reduce deceleration time.
(Usage rate: 10% ED.)

Note “Usage rate: 10% ED" indicates that the deceleration time can be reduced by 10% of the

operating time of one cycle.

m Applicable Models with Open DBT Resistor

Inverter Omron Nominal | Resistor | Resistor Quantity Open
Voltage Inverter HP Watts Ohms Required Smooth/Wirewound
Model Resistor
(See note below table.)

230V 3G3MV-CB004 3/4 70W 300Q 1 DBTMV-2001-NO
1-0 3G3MV-CB007 1 70W 300Q 1 DBTMV-2001-NO
3G3MV-CB015 2 260W 70Q 1 DBTMV-2003-NO
3G3MV-CB022 3 260W 70Q 1 DBTMV-2003-NO
3G3MV-CB037 5 390W 40Q 1 DBTMV-2005-NO

230V 3G3MV-C2002 1/4 70W 300Q 1 DBTMV-2001-NO
3-& 3G3MV-C2004 3/4 70W 300Q 1 DBTMV-2001-NO
3G3MV-C2007 1 70W 300Q 1 DBTMV-2001-NO
3G3MV-C2015 2 260W 70Q 1 DBTMV-2003-NO
3G3MV-C2022 3 260W 70Q 1 DBTMV-2003-NO
3G3MV-C2037 5 390W 40Q 1 DBTMV-2005-NO
3G3MV-C2055 71/2 520W 30Q 1 DBTMV-2010-NO
3G3MV-C2075 10 780W 20Q 1 DBTMV-2010-NO

460V 3G3MV-C4004 1 70W 750Q 1 DBTMV-4002-N0O
3-& 3G3MV-C4007 2 70W 750Q 1 DBTMV-4002-NO
3G3MV-C4015 3 260W 400Q 1 DBTMV-4003-NO
3G3MV-C4037 5 390W 150Q 1 DBTMV-4005-NO
3G3MV-C4055 10 520W 100Q 1 DBTMV-4010-NO
3G3MV-C4075 15 780W 75Q 1 DBTMV-4015-NO

Note Open resistors are mounted on L-brackets and do not include a temperature switch.
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9-2-5 Braking Resistor Unit

= DBSMV-[[]CIC]-TS-N1

Uses a resistor to absorb regenerative energy of the motor to reduce deceleration time.
(Usage rate: 10% ED.)

Note “Usagerate: 10% ED” indicates thatthe decelerationtime canbe reduced by 10% ofthe
operating time of one cycle.

m Applicable Models with NEMA 1 DBS Resistor

Inverter Omron Nominal | Resistor | Resistor | Quantity NEMA 1
Voltage Inverter HP Watts Ohms Required Wire-wound
Model Resistor (See note below table.)

230V 3G3MV-CB004 3/4 70W 300Q 1 DBSMV-2001-TS-N1
1-& 3G3MV-CB007 1 70W 300Q 1 DBSMV-2001-TS-N1
3G3MV-CB015 2 260W 70Q 1 DBSMV-2003-TS-N1
3G3MV-CB022 3 260W 70Q 1 DBSMV-2003-TS-N1
3G3MV-CB037 5 390W 40Q 1 DBSMV-2005-TS-N1

230V 3G3MV-C2002 1/4 70W 300Q 1 DBSMV-2001-TS-N1
3-0 3G3MV-C2004 3/4 70W 300Q 1 DBSMV-2001-TS-N1
3G3MV-C2007 1 70W 300Q 1 DBSMV-2001-TS-N1
3G3MV-C2015 2 260W 70Q 1 DBSMV-2003-TS-N1
3G3MV-C2022 3 260W 70Q 1 DBSMV-2003-TS-N1
3G3MV-C2037 5 390W 40Q 1 DBSMV-2005-TS-N1
3G3MV-C2055 71/2 520W 30Q 1 DBSMV-2010-TS-N1
3G3MV-C2075 10 780W 20Q 1 DBSMV-2010-TS-N1

460V 3G3MV-C4004 1 70W 750Q 1 DBSMV-4002-TS-N1
3-0 3G3MV-C4007 2 70W 750Q 1 DBSMV-4002-TS-N1
3G3MV-C4015 3 260W 400Q 1 DBSMV-4003-TS-N1
3G3MV-C4037 5 390W 150Q 1 DBSMV-4005-TS-N1
3G3MV-C4055 10 520W 100Q 1 DBSMV-4010-TS-N1
3G3MV-C4075 15 780W 75Q 1 DBSMV-4015-TS-N1

Note NEMA 1 resistors are housed in a steel mesh enclosure and include a normally closed tem-
perature switch.
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9-2-6 DC Reactor - Consult factory

9-2-7 DIN Track Mounting Bracket

m 3G3IV-PEZZ08122[ ]

An adapter making it possible to easily mount the Inverter to DIN tracks.

m Applicable Models

Inverter DIN Track Mounting
Bracket
3-phase 200 VAC 3G3MV-[]2001/-[12002/-[]12004/-[12007 3G3IV-PEZZ08122A
3G3MV-[]2015/-[12022 3G3IV-PEZZ08122B
3G3MV-[]2037 3G3IV-PEZZ08122C
Single-phase 200 VAC 3G3MV-[1B001/-[1B002/-[1B004 3G3IV-PEZZ08122A
3G3MV-[]B007/-[1B015 3G3IV-PEZZ08122B
3G3MV-[]B022 3G3IV-PEZZ08122C
3G3MV-[1B037 3G3IV-PEZZ08122D
3-phase 400 VAC 3G3MV-[14002/-[14004/-[14007/-[14015/-[14022 | 3G3IV-PEZZ08122B
3G3MV-[14037 3G3IV-PEZZ08122C
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m External Dimensions (mm)

3G3IV-PEZZ08122A 3G3IV-PEZZ08122B
68
56 6 108
52 1.6 % _,

-l
J
—l

128
118
100
@
(mE
a
(35.1)
128
118
@
M
@

Q@Q (= @f =)

k T , C J)

i ¥ le - e
. B b & o)
N Four, M4 tap Side View x Four, M4 tap
l (Common to all the Units) -
3G3IV-PEZZ08122C 3G3IV-PEZZ08122D
140 170
L 128 L _ 158 v
T ] T 1 RE
= 5 § &= = § =@ g =
8 2 8l 2
E . E I Y s Ir lﬂl I
I o~ o - Y o > g - e
m{=); =) &
Four, M4 tap Four, M4 tap

(5.2)
(5.2)
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9-2-8 AC Reactor - Consult factory

9-2-9 EMC-compatible Noise Filter

= 3G3MV-PFI] (Rasmi)

* Be sure to select an optimum Noise Filter from the following so that the Inverter will satisfy EMC direc-
tive requirements of the EC Directives.

* Connect the Noise Filter between the power supply and the input terminals (R/L1, S/L2, and T/L3) of
the Inverter.

* The Inverter can be mounted to the upper side of the Noise Filter because the upper side of the Noise
Filter incorporates mounting holes for the Inverter.

m Applicable Models

Inverter EMC-compatible Noise Filter
Voltage Model Model Rated Weight (kg)
3G3MV- 3G3MV current (A)
3-phase 200 V AC []2001/[]2002/(]12004/[]2007 |PFI2010V 10 0.8
[]2015/(J2022 PF12020V 16 1.0
(12037 PF12030V 26 1.1
[]2055/[12075 PF12050V 50 2.3
Single-phase 200 V AC | (JB001/[1B002/(]JB004 PFI1010V 10 0.6
[(1B007/(1B015 PF11020V 20 1.0
[1B022 PFI11030V 30 1.1
[1B037 PF11040V 40 1.2
3-phase 400 V AC [14002/(14004 PFI13005V 5 1.0
[]4007/(J4015/A4022 PFI3010V 10 1.0
(14037 PF13020V 15 1.1
[]4055/[ 14075 PFI13030V 30 2.3

m Connection Example

3-phase 200 V AC,
single-phase 200 V AC or
3-phase 400 V AC
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m External Dimensions

Noise Filters for 3-phase 200/400-V AC Inverter Models

e 3G3MV-PFI2010V
194

181
Three, 5-dia. holes 21 118

i

{

A

“Jwo, M4 holes

(for Inverter mounting use)

82
62
56
(&
D [TeTs]

[\V]
—_

160

50

‘:%f . SRAE

e 3G3MV-PFI2020V/-PFI3005V/PFI3010V

169 Voltage Model Dimension (mm)
156 3G3MV- A B
Three, 5-dia. holes 118 3-phase 200V | PFI2020V 50 25
3-phase 400V | PFI3005V 45 22
PFI3010V 45 22

\ -®-
5 -G
~\_Four, M4 holes

P (for Inverter mounting use) —»
@
2

1L

11
96
91

! zd_ 135 J
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e 3G3MV-PFI2030V/-PFI3020V

Three, 5-dia. holes

174

161

118

.
\.E.O.uL M4 holes

(for Inverter mounting use)

135

(%}
@
2]
38 8
=
oy
1
|26 |
g T
8 Q%
o
- o)
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e 3G3MV-PFI2050V

304
288
Three, 6-dia. holes 244
1 ©
| & o _I:[L
R4 \ =
Four, M5 holes
(for Inverter mounting use)
SR
2
3 3 8 |
- -] - @
o
& S
s 4
26 } 264 !
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e 3G3MV-PFI3030V

304
288
Three, 6-dia. holes 244
1 ©
X ©- _I
W ™™ S %
Four, M5 holes
(for Inverter mounting use)
Ein
2
3 3 3 %
- R ad ~— Q
tH
$ :
¢ <
26 'L 264 J

56
e
O
O
O
O

+

Noise Filters for Single-phase 200-V AC Models

e 3G3MV-PFI1010V
169 ‘

156
Three, 5-dia. holes 118

i
& £ {4 %
H% ~_Two, M4 holes
7]

(for Inverter mounting use)

71
56
51

Yy

! 21 ! 135

45
_.I.ﬁ
G-
O
o)
22
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e 3G3MV-PFI1020V

169

156

Three, 5-dia holes 118

e, —-@— “€
\_Four, M4 holes

(for Inverter mounting use)

111
96
91
i [5Ts]
T
N

(o
]
_@_
N

135 J

[p¢]
—_

e 3G3MV-PFI1030V

174

161

Three, 5-dia holes

\ 118
Y w
~._Four, M4 holes

(for Inverter mounting use)

144
128
120

& [of]
¢
I

135 !

T
Ny
D

(]
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e 3G3MV-PFI1040V

174

161

Three, 5-dia holes

K 118

T o}
1\‘\ ~-@- _q -
“Four, M4 holes ]

(for Inverter mounting use)

_of

£ is
g | H
/
J/
a”
4 & 5
L2 | 135 i
N

9-21



oy
I
it

Chapter 10
. List of Parameters




List of Parameters Chapter 10

m Function Group 1 (n001 through n049)

Param- | Regis- Name Description Set- Unit | Default | Changes | Ref-
eter | ter No. ting of setting | during er-
No. (Hex) range | set- opera- | ence

ting tion page

n001 0101 Parameter Used to prohibit parameters to be Oto9 |1 1 No 3-12

write-prohibit | written, sets parameters, or change 5-2
selection/pa- | the monitor range of parameters.
rameter ini-

Used to initialize parameters to

tialization default settings.

0: Parameter n001 is set or dis-
played. Parameters from n002 to
n179 can be displayed only.

1: Parameters from n001 to n049
(function group 1) are set or dis-
played.

2: Parameters from n001 to n079
(function groups 1 and 2) are set or
displayed.

3: Parameters from n001 to n119
(function groups 1 through 3) are
set or displayed.

4: Parameters from n001 to n179
(function groups 1 through 4) are
set or displayed.

6: Clears the error log.

8: Initializes parameters to default
settings in 2-wire sequence.

9: Initializes parameters to default
settings in 3-wire sequence.

10: For the USA, initializes parameter
in 2-wire sequence.

11: For the USA, initializes parameter
in 3-wire sequence.
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Param- | Regis- Name Description Set- Unit | Default | Changes | Ref-
eter | ter No. ting of setting | during er-
No. (Hex) range | set- opera- | ence

ting tion page

n002 0102 Control mode | Used to select the control mode of the |0, 1 1 0 No 5-3

selection Inverter.

0: V/f control mode
1: Vector control mode (open loop)

Note The set value in n002 is not ini-
tialized with n001 sett0 8, 9, 10,
or11.

Note Each of the following parame-
ters is initialized according to
the preset control mode. The
default setting varies with the
control mode.

n014: Middle output frequency

n015: Middle output frequency volt-
age

n016: Minimum output frequency

n017: Minimum output frequency
voltage

n104: Torque compensation primary
delay time constant

n111: Slip compensation gain

n112: Slip compensation primary
delay time constant

See the reference pages for details.

n003 0103 RUN com- Used to select the input method for Oto3 |1 0 No 5-9
mand selec- |the RUN and STOP commands in
tion remote mode.

0: The STOP/RESET Key on the digi-
tal Operator is enabled.

1: Multi-function input is enabled
through the control circuit terminals
in 2- or 3-wire sequence.

2: RS-422/485 communications are
enabled.

3: Input is enabled from the optional
CompoBus/D Communications
Unit.

Note The RUN command only

through key sequences on the
Digital Operator is acceptable
in local mode.
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Param- | Regis- Name Description Set- Unit | Default | Changes | Ref-
eter | ter No. ting of setting | during er-
No. (Hex) range | set- opera- | ence
ting tion page
n004 0104 Frequency Used to set the input method for the 0to9 0 No 5-10
referepce frequency reference in remote mode.
selection 0: Digital Operator
1: Frequency reference 1 (n024)
2: Frequency reference control termi-
nal (0 to 10 V)
3: Frequency reference control termi-
nal (4 to 20 mA)
4: Frequency reference control termi-
nal (0 to 20 mA)
5: Pulse train reference control termi-
nal is enabled.
6: Frequency reference through
RS-422/RS-485 is enabled.
7: Multi-function analog voltage input
(0to 10 V) is enabled.
8: Multi-function analog current input
(4 to 20 mA) is enabled.
9: Frequency reference input through
CompoBus/D communications is
enabled.
n005 0105 Stopping Used to set the stopping method for 0,1 0 No 5-28
method use when the STOP command is
selection input.
0: Decelerates to stop in preset time.
1: Coasts to stop (with output turned
OFF by the STOP command)
n006 0106 Reverse rota- | Used to select the operation with the |0, 1 0 No 5-27
tion-prohibit reverse command input.
selection 0: Reverse enabled (accept).
1: Reverse disabled (not accept).
n007 |0107 | STOP Key Used to enable/disable the STOP Key |0, 1 0 No 5-9
function in remote mode with n003 for opera-
selection tion mode selection not set to 0.
0: STOP Key of the Digital Operator
enabled.
1: STOP Key of the Digital Operator
disabled.
n008 0108 Frequency Used to set the input method for the 0,1 0 No 5-11
reference frequency reference in local mode.
Ise'elct"’” \n | 0: The FREQ adjuster of the Digital
ocal mode Operator enabled.
1: Key sequences on the Digital
Operator enabled. (Set in n024.)
n009 0109 Operator fre- | Used to enable the Enter Key for set- |0, 1 0 No 5-22
quency set- ting the frequency reference with the
ting method Increment and Decrement Keys.
selection

0: The value is entered with the Enter
Key pressed.

1: The value is enabled when the
value is input.
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Param- | Regis- Name Description Set- Unit | Default | Changes | Ref-
eter | ter No. ting of setting | during er-
No. (Hex) range | set- opera- | ence
ting tion page
n010 010A Operation Select whether or not to detect the 0,1 1 0 No 6-38
selection at OPR error (Digital Operator connec-
Digital Opera- | tion error).
for interrup- 0: No (The Inverter continues operat-
tion -
ing.)
1: Yes
(Error output turns ON and the
Inverter coasts to a stop)
n011 010B Maximum fre- | Used to set the V/f pattern as the 50.0to | 0.1 60.0 No 5-6
quency basic characteristic of the Inverter. 400.0 |Hz
(FMAX) V/f control mode: set output voltage
per frequency
Vector control mode: set for torque
adjustment
n012 010C Maximum Ou&put v) 0.1to [0.1V [200.0 No 5-6
voltage o 255.0 (400.0)
(VMAX) (0.1to (See
510.0) note 1.)
n013 010D Maximum no15 0.2to |0.1 60.0 No 5-6
voltage fre- 400.0 |Hz
quency (FA) not7 Fre-
n014 010E Middle output ° note n014  noi3 not1 ?ﬁf)ncy 0.1to (0.1 1.5 No 5-6
gzeg)uency Note Set the parameters so that the 399.9 |Hz Sﬁee 3)
followi iti il tis-
n015 |010F | Middle output ollowing condition will be satis- F5== =575 5 [No 5-6
frequency fied. 255.0 (24.0)
Voltage (VC) n016 = n014 <n013 = n011 (01 to (See
510.0) note 2
Note The value set in n015 will be and 3.)
n016 |0110 | Minimum out- ignored if parameters n016 and 'g 14, (01 |15 No 56
put frequency n014 have the same value. 10.0 Hz (See
(FMIN) note 3.)
n017 0111 Minimum out- 0.1to |01V |12.0 No 5-6
put frequency 50.0 (24.0)
voltage (0.1 to (See
(VMIN) 100.0) note 2
and 3)
n0180 |[0112 Acceleration/ | Select the unit of acceleration or 0,1 1 0 No 5-25

Deceleration
time setting
Unit (n018)

deceleration time of the Inverter.

0: 0.1 s Unit
(Less than 1,000 s: 0.1-s incre-
ments; 1,000 s or over: 1-s incre-
ments)

1: 0.01 s Unit
(Less than 100 s: 0.01-s incre-
ments; 100 s or over: 0.1-s incre-
ments)

Note 1. The values in brackets are those for 400-V-class Inverters.

Note 2. For 200 and 400-V-class 5.5-/7.7-kW Inverters, this value is 10.0 V (20.0 V).

Note 3. Factory setting differs depending on control method selected (n002).
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Param- | Regis- Name Description Set- Unit | Default | Changes | Ref-
eter | ter No. ting of setting | during er-
No. (Hex) range | set- opera- | ence

ting tion page

n019 0113 Acceleration | Acceleration time: The time required 0.0to |0.1s |10.0 Yes 5-25

time 1 to go from 0% to 100% of the maxi- 6,000 | (chan
mum frequency. gein
n018)

Deceleration time: The time required

n020 0114 Rﬁce:eratlon to go from 100% to 0% of the maxi- 10.0 Yes 5-25
ime mum frequency.
Note The actual acceleration or
n021 0115 Acceleration deceleration time is obtained 10.0 Yes 5-25
time 2 from the following formula.
Acceleration/Deceleration time
> ow Decolerat = (Acceleration/Deceleration
no 0116 Deceleration time set value) x (Frequency 10.0 Yes 5-25
time 2
reference value) + (Max. fre-
quency)
n023 0117 S-shape Used to set S-shape acceleration/de- |0to3 |1 0 No 5-27

acceleration/ | celeration characteristics.
deceleration

.~.. | 0: No S-shape acceleration/decelera-
characteristic

tion (trapezoidal acceleration/de-
celeration)

1: S-shape acceleration/deceleration
characteristic time 0.2 s

2: S-shape acceleration/deceleration
characteristic time 0.5 s

3: S-shape acceleration/deceleration
characteristic time 1.0 s

Note When the S-shape accelera-
tion/deceleration characteristic
time is set, the acceleration and
deceleration times will be
lengthened according to the
S-shape at the beginning and
end of acceleration/decelera-
tion.

10-6



List of Parameters Chapter 10
Param- | Regis- Name Description Set- Unit | Default | Changes | Ref-
eter | ter No. ting of setting | during er-
No. (Hex) range | set- opera- | ence
ting tion page
n024 0118 Frequency Used to set internal frequency refer- 0.0to |0.01 |6.00 Yes 5-19
reference 1 ences. ][‘ﬂax Hz
no2s |0119 |Frequency |Note Frequency reference 1 is | oo | €120 [o00  |[VYes 519
reference 2 enabled in remote mode with ggég
n026 |011A |Frequency n004 for frequency reference ) 0.00 Yes 5-19
reference 3 selection setto 1.
n027 011B Frequency Note These frequency references 0.00 Yes 5-19
reference 4 are selected with multi-step
n028 011C | Frequency speed references (multi-func- 0.00 Yes 5-19
reference 5 tion input). See the reference
n029 |[011D | Frequency pages for the relationship 0.00 Yes 5-19
reference 6 between multi-step speed ref-
no30 [(O11E |Frequency erences and frequency refer- 0.00 Yes 5-19
reference 7 ences.
n031 011F Frequency 0.00 Yes 5-19
reference 8
n032 0120 Inching fre- Used to set the inching frequency 6.00 Yes 5-21
quency com- | command.
mand Note The inching frequency com-
mand is selected with the inch-
ing command (multi-function
input). The inching frequency
command takes precedence
over the multi-step speed refer-
ence.
n033 0121 Upper fre- Used to set the upper and lower fre- Oto 1% 100 No 5-11
quency refer- [ quency reference limits in percentage | 110
ence limit based on the maximum frequency as
100%.
Note [fn034issettoavaluelessthan
n034 [0122 | Lower fre- the minimum output frequency 1gt0  [1% |0 No 5-11
quency refer- (n016), the Inverter willhave no | 110
ence limit output when a frequency refer-
ence less than the minimum
output frequency input is input.
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Param- | Regis- Name Description Set- Unit | Default | Changes | Ref-
eter | ter No. ting of setting | during er-
No. (Hex) range | set- opera- | ence

ting tion page

n035 0123 Frequency Set the unit of frequency reference O0to 1 0 No 5-18

reference set- | and frequency-related values to be 3,999

ting/display set or monitored through the Digital
unit selection | Operator.

0: 0.01 Hz
1: 0.1%
2 to 39: rpm (number of motor poles)

40 to 3,999: The value to be set or
monitored at max. frequency.
Set the value as shown below.

([
Three digits

B

Decimal place (See

note below)

Note To display 50.0, for example,
set the value to 1500. The set-
ting unit of each parameter or
monitor item below varies with
the decimal place.

* Parameters: n024 through n032 and
n120 through n127

¢ Monitor ltems: U-01 and U-02

n036 0124 Rated motor | Used to set the rated motor current 0.0to |0.1 A |Varies |No 5-4
current for motor overload detection (OL1) 150% with the 5-6
based on the rated motor current. of rated capac-
.| output it
Note In vector control mode, this | cyrrent iy
parameteris used as aconstant | of the
for vector control operation. Inverter

Note Motor overload detection (OL1)
is disabled by setting the
parameter to 0.0.

Note The rated motor current is
default to the standard rated
current of the maximum appli-

cable motor.
n037 0125 Motor protec- | Used to set the motor overload detec- [0to2 |1 0 No 6-38
tion charac- tion (OL1) for the electronic thermal
teristics characteristics of the motor.

0: Protection characteristics for gen-
eral-purpose induction motors

1: Protection characteristics for
inverter-dedicated motors

2: No protection

Note If a single Inverter is connected
to more than one motor, set the
parameterto 2 for no protection.
The parameter is also disabled
by setting n036 for rated motor
10 0.0.
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Param- | Regis- Name Description Set- Unit | Default | Changes | Ref-
eter | ter No. ting of setting | during er-
No. (Hex) range | set- opera- | ence

ting tion page

n038 0126 Motor protec- | Used to set the electric thermal char- |[1t0 60 |1 min |8 No 6-38

tive time acteristics of the motor to be con-

nected in 1-minute increments.

Note The default setting does not
require any changes in normal
operation.

Note To setthe parameter according
to the characteristics of the
motor, check with the motor
manufacturer the thermal time
constant and set the parameter
with some margin. In other
words, set the value slightly
shorter than the thermal time
constant.

Note To detect motor overloading
quicker, reduce the set value,
provided that it does not cause
any application problems.

n039 0127 Cooling fan Used to operate the Cooling Fan of 0,1 1 0 No 6-39
operation the Inverter while the Inverter is
turned ON or only while the Inverter is
in operation.

0: Rotates only while RUN command
is input and for 1 minute after
Inverter stops operating

1: Rotates while Inverter is turned ON

Note This parameteris available only
if the Inverter incorporates a
Cooling Fan.

Note Ifthe operation frequency of the
Inverter is low, the life of the fan
can be prolonged by setting the
parameter to 0.

n040 0128 Motor 0: Rotate C.C.W. 1 1 0 No
Rotation 1: Rotate C.W. (or opposite direction)
n041 0129 Acceleration | Acceleration time: The time required 0.00to | 0.01 10.0 Yes 5-26
Time 3 to go from 0% to 100% of the maxi- 600.00 | (sec)
(note 4) mum frequency. or
- Deceleration time: The time required or
n042 |012A | Deceleration |, o from 100% to 0% of the maxi-
Time 3 f 0.0to (0.1
(note 4) mum frequency. 6000.0 | (sec)
Note The actual acceleration or
n043 | 012B | Acceleration deceleration time is obtained | (De-
Time 4 from the following formula. pen-
(note 4) Acceleration/Deceleration time | dent

= (Acceleration/Deceleration | on

n044 | 012C | Deceleration time set value) x (Frequency |N018

'(I;:r(;lti j) reference value) + (Max. fre- set-
quency) ing).
n045 Not used
to
n049
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m Function Group 2 (n050 through n079)

Para | Reg- Name Description Set- Unit | Defaul | Chan- | Ref-
me- | ister ting of tset- |gesdur-| er-
ter No. range | set- ting ing ence
No. | (Hex) ting opera- | page
tion
n050 | 0132 | Multi-func- | Used to select the functions of multi-function 1to 1 1 No 5-29
tion input 1 | input terminals S1 through S7. 25
(Input ter- (26
minal S1) Set Function Description See
value note.)
n051 | 0133 | Multi-func- 0 Forward/ 3-wire sequence (to 1to 1 2 No 5-29
tion input 2 Reverse be set in n052 only) 25
(Input ter- rotation ; (26
minal S2) command Egﬁ;:lirr]]gntgs% ‘,t;%set See
n051 are ignored and note.)
the following settings
are forcibly made.
n052 | 0134 | Multi-func- S1: RUN input (RUN | o354 3 No 5-29
tion input 3 when ON) . 25
S2: STOP input
(Input ter- (26
h (STOP when OFF)
minal S3) . See
S3: Forward/Reverse note.)
rotation command ’
(OFF: Forward; ON:
Reverse)
n053 [0135 | Multi-func- 1 Forward/ Forward rotation com- 1to 1 5 No 5-29
tion input 4 Stop mand in 2-wire 25
(Input ter- sequence. (Forward (26
minal S4) rotation with the signal See
turned ON) note.)
n054 (0136 | Multi-func- 2 Reverse/ Reverse rotation com- 1to 1 6 No 5-29
tion input 5 Stop mand in 2-wire 25
(Input ter- sequence (Reversed (26
minal S5) with the terminal See
turned ON) note.)
n055 | 0137 | Multi-func- 3 External ON: External fault 1to 1 7 No 5-29
tion input 6 fault (NO) (EFL detection: [ is 25
(Input ter- a terminal number) (26
minal S6) 4 External OFF: External fault See
fault (NC) | (EFC] detection: CIis | | "Ot®)
a terminal number)
n056 | 0138 | Multi-func- 5 Fault reset | ON: Fault reset (dis- 1to 1 10 No 5-29
tion input 7 abled while RUN com- | | 25,
(Input ter- mand is input) (26
minal S7) See
note.)
34,35

Note Inverter overheating warning (setting value: 26) can be set for 5.5-kW and 7.5-kW Inverters only.
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Para | Reg- Name Description Set- Unit | Defaul | Chan- | Ref-
me- | ister ting of tset- |gesdur-| er-
ter No. range | set- ting ing ence
No. | (Hex) ting opera- | page

tion
n056 |0138 | Multi-func- 6 Multi-step Signals to select fre-
tion input 7 speed ref- | quency references 1
(Input ter- erence 1 through 16.
minal 37) | 7 Multi-step | Refer to 5-6-4 Setting
speed ref- | Frequency References
erence 2 through Key

P Multi-step Sequences for the
speed ref- relationship between
erence 3 multi-step speed refer-

- ences and frequency

9 Multi-step | references.
speed ref-
erence 4

10 Inching fre- | ON: Inching frequency
quency command (taking pre-
command cedence over the mul-

ti-step speed refer-
ence)

11 Accelera- ON: Acceleration time
tion/Decel- |2 and deceleration
eration time |time 2 are selected.
changeover

12 External ON: Output turned
base block | OFF
command
(NO)

13 External OFF: Output turned
base block | OFF
command
(NC)

14 Search ON: Speed search
command (Searching starts from
(Searching [ n011)
starts from
maximum
frequency)

15 Search ON: Speed search
command
(Searching
starts from
preset fre-
quency)

16 Accelera- ON: Acceleration/De-
tion/Decel- | celeration is on hold
eration-pro- | (running at parameter
hibit com- frequency)
mand

17 Local or ON: Local mode
remote (operated with the Dig-
selection ital Operator)

18 Commu- ON: Communications
nications/ input is enabled.
remote
selection
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me- | ister ting of tset- |gesdur-| er-
ter No. range | set- ting ing ence
No. | (Hex) ting opera- | page

tion
n056 |[0138 | Multi-func- 19 Emergency | The Inverter stops
tion input 7 stop fault according to the set-
(Input ter- (NO) ting in n005 for inter-
minal S7) ruption mode selection
with the emergency
stop input turned ON.
20 Emergency
stop warn- NQ: Emergency stop
ing (NO) with the contact
closed.
NC: Emergency stop
with the contact
21 Emergency | opened.
?,Eloc;:))fault Fault: Fault output is
ON and reset with
RESET input. Warning
output is ON (no reset
22 Emergency | required).
stop wam- | «gTp” s displayed (lit
ing (NC) with fault input ON and
flashes with alarm
input ON)
23 PID control | ON: PID control dis-
cancel abled.
24 PID control | ON: Integral value
integral reset.
reset
25 PID control | ON: Keeps integral
integral value on hold.
hold
26 Overheat ON: Displays inverter
(See | Pre-alarm overheating warning
note) | OH3 (oH3).
27 Accel/Decel | ON: Signals to select
time select | accel and decel times
2 1 through 4.
34 Up or down | Up or down command
command (set in n056 only)
By setting n056 to 34,
the set value in n055
is ignored and the fol-
lowing setting are for-
cibly made.
S6: Up command
S7: Down command
35 Self-diag- ON: RS-422/485 com-
nostic test [ munications self-diag-
nostic test (set in n056
only)

Note Available for 5.5- and 7.5-kW Inverters only.
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Para | Reg- Name Description Set- Unit | Defaul | Chan- | Ref-
me- | ister ting of tset- |gesdur-| er-
ter No. range | set- ting ing ence
No. | (Hex) ting opera- | page

tion
n057 | 0139 | Multi-func- | Used to select the functions of multi-function 0to7, 0 No 5-35
tion output | output terminals. 10 to
1 (MAMB Set | Function Description 19
and MC value P (21
output ter- - - See
minals) 0 Fault output | ON: Fa_ult outpgt (with note.)
protective function
working)
n058 |[013A | Multi-func- 1 During ON: During RUN Oto 7, 1 No 5-35
tion output RUN 10 to
2 (P1-PC 2 Frequency | ON: Output frequency 19
output ter- agree agree with frequency (21
minals) reference See
note.)
3 Zero speed | ON: Zero speed (at
less than min. output
frequency)
n059 |[013B | Multi-func- 4 Frequency | ON: Output frequency Oto 7, 2 No 5-35
tion output detection 1 | = frequency detection | [ 10 to
3 (P2-PC level (n095) 19
ogtput ter- 5 Frequency | ON: Output frequency (21
minals) detection 2 | = frequency detection | | S€€
level (n095) note.)
6 Overtorque | Output if any of the fol-
being moni- | lowing parameter
tored (NO- | conditions is satisfied.
co?tact out- | noge: Overtorque
put) detection function
selection 1
n097: Overtorque
detection function
selection 2
7 |Overorue | o ovel
being moni-
tored (NC- [ n099: Overtorque
contact out- | detection time
put) NO contact: ON with
overtorque being
detected
NC contact: OFF with
overtorque being
detected
8 Not used
9
10 Warning ON: Warning being
output detected (Nonfatal
error being detected)
11 Base block | ON: Base block in
in progress | progress (in operation
with output turned
OFF)
12 RUN mode | ON: Local mode (with
the Digital Operator)
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me- | ister ting of tset- (gesdur-| er-
ter No. range | set- ting ing ence
No. | (Hex) ting opera- | page

tion
n059 |[013B | Multi-func- 0to7, 2 No 5-35
go(rl‘agfg%m 13 Inverter ON: Inverter ready to 13 to
ready operate (with no fault
output ter- detected) (21
minals) - See
14 During auto restart note.)
15 During under voltage
16 During reverse run
17 During speed search
18 Serial Comm. Controlled
19 PID feedback loss
20 Frequency | ON: Frequency refer-
(See [reference ence lost (when fre-
note) |loss quency reference loss
detection in n064 is
enabled, and either
analog input or pulse
train input is set for
frequency reference
selection in n004)
21 Inverter ON: Inverter overheat-
(See [overheating |ing warning (ON when
note) |warning the multi-function input
oH3 Inverter overheating
warning signal is being
input, i.e., when OH3 is
flashing.)

Note Frequency reference loss (setting value: 20) and inverter overheating warning (setting value: 21)
can be set for 5.5-kW and 7.5-kW Inverters only.
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me- | ister ting of tset- |gesdur-| er-
ter No. range | set- ting ing ence
No. | (Hex) ting opera- | page

tion
n060 [013C |Frequency |Used to setthe input characteristics of analog |0 to 1% 100 Yes 5-12
reference | frequency references. 255
gain Gain: The frequency of maximum analog input
(10 V or 20 mA) in percentage based on the
no61 |013D |Frequency |maximum frequency as 100%. -100 |1% 0 Yes 5-12
reference | Bias: The frequency of minimum analog input | to 100
bias (0 V or 0 or 4 mA) in percentage based on the
maximum frequency as 100%.
n062 |[013E | Analog fre- | Used to set the digital filter with a first-orderlag |0.00 |0.01s |0.10 Yes 5-12
quency ref- [ for analog frequency references to be input. to
erence fil- 2.00
ter time
constant
no63 |-- Not used
n064 | 0140 |Frequency | Selects the frequency loss detection function 1 1 0 No 5-17
reference | for when the frequency reference from the con-
loss detec- | trol circuit terminal suddenly drops.
gg?e()See 0: No detection
' 1: Enable (Continue operation at 80% of fre-
quency reference prior to loss.)
Note: Frequency reference loss: Frequency
reference voltage drop of 90% within 400 ms.
n065 |[0141 | Multi-func- | Selects the multi-function analog output type. 0,1 1 0 No 5-37
tion analog | . ; ;
output type 0: Analog voltage output (functions set in n066)
selection 1: Pulse train output (functions set in n150)
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me- | ister ting of tset- |gesdur-| er-
ter No. range | set- ting ing ence
No. | (Hex) ting opera- | page
tion
n066 |[0142 | Multi-func- | Selects the monitor item with n065 set to 0. Oto6 |1 0 No 5-37
t'o? a?alog 0: Output frequency (with 10-V output at max.
outpu frequency)
1: Output current (with 10-V output with
Inverter rated output current)
2: Main circuit DC voltage (with 10-V output at
400 [800] V DC)
3: Vector operation torque monitor (with 10-V
output at rated motor torque)
4: Output power (with 10-V output at power
equivalent to max. applicable motor capac-
ity) Cannot be monitored in vector control
mode.
5: Output voltage (with 10-V output at
200 [400] V AC)
6: Frequency reference
Note Values in () apply with n067 set to 1.00.
Note Valuesin []are for 400-V models.
n067 |0143 | Multi-func- | Used to set the output characteristics of multi- | 0.00 |0.01 1.00 Yes 5-37
tion analog | function analog output. to
output gain 2.00
n068 | 0144 | Multi-func- | Sets the input characteristics of multi-function -255 |1% 100 Yes 5-14
tion analog | analog voltage input. to 255
yoltage . Gain:Sets the frequency of maximum analog
input gain input (10 V) in percentage based on the
n069 | 0145 | Multi-func- maximum frequency as 100%. -100 |1% 0 Yes 5-14
tion analog | Bias: Sets the frequency of minimum analog to 100
voltage input (0 V) in percentage based on the
input bias maximum frequency as 100%.
n070 [0146 | Multi-func- | Sets a primary lag digital filter for multi-function |0.00 |0.01s |0.10 Yes 5-15
tion analog | analog voltage input. to
voltage 2.00
input filter
time con-
stant
n071 | 0147 | Multi-func- | Sets the input characteristics of multi-function -255 |1% 100 Yes 5-14
tion analog | analog current input. to 255
current Gain:Sets the frequency of maximum analog
input gain input (20 mA) in percentage based on the
n072 |0148 |Multi-func- maximum frequency as 100%. -100 |1% |0 Yes 5-14
tion analog | Bjas: Sets the frequency of minimum analog to 100
current input (4 mA) in percentage based on the
input bias maximum frequency as 100%.
n073 [0149 | Multi-func- | Sets a primary delay digital filter for multi-func- |0.00 |0.01s |0.10 Yes 5-15
tion analog | tion analog current input. to
current 2.00
input filter
time con-
stant
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tion
n074 | 014A | Pulse train | Sets the input characteristics of pulse train 0to 1% 100 Yes 5-23
frequency | input. 255
refgrence Gain:Sets the gain in percentage based on the
gain maximum frequency of the pulse train
- input scale in n149 as 100%.
n075 [014B | Pulse train i o -100 (1% 0 Yes 5-23
frequency | Bias: Sets the bias in percentage for frequency |5 100
reference reference input at 0-Hz pulse train input
bias based on the maximum frequency as
100%.
n076 |[014C |Pulse train | Sets the pulse train input’s primary-delay digital |0.00 |0.01s |0.10 Yes 5-24
frequency | filter for frequency reference. to
reference 2.00
filter time
constant
n077 [014D | Multi-func- | Selects the function allocated to the multi-func- |0to 4 |1 0 No 5-13
tion analog | tion analog input terminal.
input 0: Multi-function analog input disabled
selection
1: Aux. Frequency reference
2: Frequency gain
3: Frequency bias
4: \/oltage bias
Note: When setting “3,” also set the standard
value for the bias in n079.
n078 |[014E | Multi-func- | Used to set the input method for the digital Oto1 |1 0 No 5-13
tion analog | operator’s multi-function analog input.
input sig- | . g gy
nal selec-
tion 1:4-20 mA
n079 |[014F | Multi-func- | Used to set the input characteristics of the Oto 1% 10 No 5-13
tion analog | digital operator’s multi-function analog input. 50
input bias 010 50
setting
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ter No. range | set- set- ing ence
No. | (Hex) ting ting opera- | page
tion
n080 | 0150 | Carrier fre- | Used to set the carrier frequency. 1to4, |1 Varies | No 6-23
quency Note The default setting does not need any | 7109 with
selection changes in normal operation. E:geac
Note Refer to 6-4 Setting the Carrier Fre- ity.p
quency for details.
n081 | 0151 | Momentary | Used to specify the processing that is per- Oto2 |1 0 No 6-39
power formed when a momentary power interruption
interruption | occurs.
Egrr]npensa- 0: Inverter stops operating
1: Inverter continues operating if power inter-
ruption is 0.5 s or less.
2: Inverter restarts when power is restored.
n082 (0152 | Number of | Used setthe number of times that reset and Oto 1 0 No 6-40
fault retries | restart are automatically attempted for the 10
Inverter when the Inverter has an overvoltage
fault or overcurrent fault.
n083 (0153 |Jump fre- | Used to set the frequency jump function. 0.00 |0.01 0.00 No 6-40
quency 1 to Hz
output 4 f 400.0
frequency
n084 (0154 |Jump fre- 0.00 |0.01 0.00 |No 6-40
quency 2 nose . to Hz
E 400.0
n085 (0155 |Jump fre- : 0.00 |0.01 0.00 |No 6-40
quency 3 Frequency to Hz
H reference 400.0
n0B5  n084  n083 o
n086 (0156 |Jum 0.00 |0.01 0.00 |No 6-40
width Note Set n083 to n085 to satisfy the following |15 | iy
condition. 25.50
n083 = n084 = n085
n087 | 0157 | Accumu- Selects the operating status to be accumu- 0,1 1 0 No 6-42
lated oper- | lated.
?t'n%.t'me 0: Accumulate the time that the Inverter power
ur;c 't(.’n is ON (i.e., the time from when the power is
selection -~ 1tyred ON until it is shut OFF).
(See note.)
1: Accumulate Inverter execution time (i.e., the
time that forward or reverse signals are being
input).
n088 | 0158 | Accumu- Sets the initial value for the accumulated oper- |0 to 1=10 |0 No 6-42
lated oper- | ating time, with 10 h as 1. 6,550 |H
aélng tmle The accumulation begins from the set time.
(See note.) The accumulated operating time’s monitor val-
ue (U-13) can be cleared to 0 by setting “0”
here.

Note Accumulated operating time can be selected with 5.5-kW and 7.5-kW Inverters only.
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tion
n089 (0159 |DC injec- Used to impose DC on the induction motor for | 0 to 1% 50 No 6-26
tion brak- | braking control. 100
ing current | gets the DC braking current as a percentage
n090 |015A [DCinjec- |based on the rated current of the Inverter as 0.0to |0.1s |05 No 6-26
tion brak- | 100%. 25.5
ing-to-stop Ouput  #
time frequency
o - ™,
n091 [015B | Startup DC 'C\)"L;?Fﬂ“m o b 0.0to |0.1s |0.0 No 6-26
injection frequency f ™y Time 25.5
braking (no16) T oot oI noso
time
n092 | 015C | Stall pre- Used to select a function to change the decel- |0, 1 1 0 No 6-27
vention eration time of the motor automatically so that
during there will be no overvoltage imposed on the
decelera- | motor during deceleration.
tion 0: Stall prevention during deceleration enabled
1: Stall prevention during deceleration disabled
Note Be sure to set the parameter to 1 when
the Braking Resistor Unit or a braking
resistor is used as an option.
n093 | 015D | Stall pre- Used to select a function to stop the accelera- |30to | 1% 170 No 6-28
vention tion of the motor automatically for stall preven- | 200
level dur- tion during acceleration.
mgtgccel- Sets the level as a percentage based on the
eration rated current of the Inverter as 100%.
n094 |[O015E | Stall pre- Used to select a function to reduce the output  |30to | 1% 160 No 6-29
vention frequency of the Inverter automatically for stall | 200
level dur- prevention during operation.
;F‘g OPera- | gets the level as a percentage based on the
ion rated current of the Inverter as 100%.
n095 | 015F |Frequency |Used to set the frequency to be detected. 0.00 |0.01 0.00 No 6-43
detection | Note The parameter n059 for multi-function |t0 Hz
level output must be set for the output of fre- | 400-0
quency detection levels 1 and 2.
n096 | 0160 | Overtorque | Used to enable or disable overtorque detection |0to 4 |1 0 No 6-31
detection and select the processing method after over-
function torque detection.
selection 1 0: Overtorque detection disabled
1: Overtorque detection only when speed coin-
cides and operation continues (issues
alarm)
2: Overtorque detection only when speed coin-
cides and output turned OFF (for protection)
3: Overtorque always detected and operation
continues (issues alarm)
4: Overtorque always detected and output
turned OFF (for protection)
n097 (0161 | Overtorque | Select the item to detect overtorque. 0,1 1 0 No 6-31
deteqtlon 0: Detected from output torque.
function
selection 2 | 1: Detected from output current.
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tion
n098 | 0162 | Overtorque | Used to set overtorque detection level. 30to |1% 160 No 6-32
Idetelctlon Detection from output torque: Set as a percent- 200
eve age based on the rated motor torque as 100%.
Detection from output current: Set as a per-
centage based on the rated Inverter output cur-
rent as 100%.
n099 (0163 | Overtorque | Used to set the detection time of overtorque. 0.1to |0.1s |0.1 No 6-32
detection 10.0
time
n100 | 0164 | UP/DOWN | Used to store the adjusted frequency reference |0, 1 1 0 No 6-44
frequency | with the UP/DOWN function.
memory 0: Frequency not stored
1: Frequency stored
The frequency must be on hold for 5 s or
more.
n101 | 0165 | Speed Used to set deceleration time during a speed |0.0to | 0.1 2 No 5-34
search de- | search. 10.0 (sec)
celeration
time (see
note.)
n102 (0166 |Speed Used to set the current level against which the | 0 to 1% 150 No 5-34

search op- |output current is compared during a speed | 200%
eration lev- | search.

el (see
note.)

n103 | 0167 | Torque Used to set the gain of the torque compensa- 0.0to |0.1 1.0 Yes 6-34
compensa- | tion function. 25

tion gain Note The default setting does not need any
changes in normal operation.

n104 | 0168 | Torque Sets the response speed of the torque com- 0.0to [(0.1s |03 No 6-34
compensa- | pensation function. 255
tion pri- Note Normally, the default setting does not
mary delay need to be changed.
time con-
stant
n105 (0169 | Torque Sets the core loss of the motor in use. 0.0to |0.1 W |Varies | No 6-35
compensa- | Note Normally, the default setting does not | 6,550 with
tion core the

need to be changed.

loss Note This parameter is enabled in V/f control ic;?/\.pac
mode only.
n106 |016A | Rated Used to set the rated slip value of the motorin |0.0to | 0.1 Varies | Yes 6-36
motor slip | use. 20.0 Hz with
Note Used as the constant of the slip com- the
pensation function or vector control. ic;?/\pac-

Note Speed search deceleration time and speed search operating level can be set for 5.5-kW and
7.5-kW Inverters only.
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tion
n107 [016B | Motor Set this parameter to the phase-to-neutral 0.000 |0.001 |Varies | No 5-5
phase-to- | resistance or 1/2 of the phase-to-phase resis- | to Q with 6-2
neutral tance of the motor. 65.50 the
resistance | Note This parameter is used as a vector con- capac-
trol constant. ity
n108 | 016C | Motor leak- | Sets the leakage inductance of the motor in 0.00 |0.01 Varies | No 6-2
age induc- |use. to mH with
tance Note This parameter is used as a vector con- | 655.0 the
trol constant. _c;apac-
ity.
Note The Inverter with the default setting in this y
parameter fully functions in vector con-
trol.
n109 (016D | Torque Sets a limit on the torque compensation func- Oto 1% 150 No 6-3
compensa- | tion in vector control mode. 250
tion limit Note Normally, the default setting does not
need to be changed.
Note The Inverterintorque compensation con-
trol limits the torque at a current 1.5 times
larger than the set value.
n110 [016E | Motorno- |Used to setthe no-load current of the motorin |0to 1% Varies | No 5-5
load cur- use based on the rated motor current as 100%. | 99 with
rent Note Used as the constant of vector control the
and the slip compensation function. _c;apac-
%
n111 [016F |Slipcom- |Used to setthe gain of the slip compensation 0.0to |0.1 0.0 Yes 6-36
pensation | function. 25
gain Note The defaultis setto 1.0 in vector control
mode.
Note The slip compensation function is dis-
abled with n111 set to 0.0.
ni12 | 0170 | Slip com- Used for the response speed of the slip com- 0.0to [0.1s |20 No 6-36
pensation | pensation function. 255
primary Note The defaultis setto 0.2 in vector control
delay time mode.
Note The default setting does not need any
changes in normal operation.
n113 [0171 | Slip com- Selects the slip compensation function in 0,1 1 0 No 6-37
pensation | regenerative operation.
during 0: Disabled
regenera-
tion 1: Enabled
Note This parameterisvalid only in vector con-
trol mode.
nii14 Not used
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tion
n115 (0173 | Stall pre- Selects whether or not to automatically de- 0,1 1 0 No 6-29
vention crease the level for stall prevention during op-

level auto- | eration if the frequency lies in a constant out-
matic sup- | put range exceeding the frequency setin n013
pression for max. voltage frequency (a range greater
selection than the rated motor frequency).

0: Automatic suppression function disabled
(the value of n094 is valid for any frequency)
1: Automatic suppression function enabled.
Note The operationlevelis decreased by n094
x (max. voltage frequency/output fre-
quency).
Note The stall prevention function during op-
eration operates according to the accel-
eration/deceleration time set in n116.

n116 (0174 | Stall pre- Sets the acceleration/deceleration time forthe |0, 1 1 0 No 6-30
vention ac- | stall prevention function during operation.
celeration/
decelera-
tion time
setting

0: Accelerates or decelerates according to ac-
celeration/deceleration time 1 or 2, whichev-
er is selected.

1: Accelerates or decelerates according to ac-
celeration/deceleration time 2. (n021/n022).
Note When a faster (or slower) acceleration/
deceleration time is desired, set this pa-
rameter to “1” and set the desired accel-
eration/deceleration time for stall preven-
tion operation in acceleration/decelera-
tion time 2.

n117 | 0175 |Undertor- | Select the item to detect undertorque (similar Oto4 |0 0 No 6-33
que detec- |[to n096).

tion select 0: Undertorque detection disabled

1: Detected during constant speed running.
Operation continues after detection.

2: Detected during constant speed running
operation stops during detection.

3: Detected during all frequency conditions.
Operation continues

4: Detected during all frequency conditions.
coast to stop.

n118 | 0176 |Undertor- |Used to setundertorque detection level. Oto 1(%) |0 No 6-34
que detec- [ Inverter rated current = 100%; if n097 = 0 200%
tion level (detection by torque): motor rated torque be-
comes 100%
n119 | 0177 | Undertor- Used to set the detection time of undertorque. |0.1to |0.1 0.1 No 6-34
que detec- 10.0 (sec)
tion time
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eter |ter No. ting | setting | setting | during er-
No. (Hex) range opera- | ence

tion page

n120 0178 Frequency Sets the internal frequency refer- 0.00 0.01 Hz [ 0.00 Yes 5-19

reference 9 ences. Hzto |[(Chang

n121  |0179 |Frequency Note These frequency references [Max. |eable [(qg Yes 5-19

reference 10 are selected with multi-step ‘r’]"(')tgs

n122 |017A |Frequency speed references (multi-func- set. 0.00 |Yes 5-19

reference 11 tion inputs). See the reference tings)

ni23 |017B |Frequency pages for the relationship 0.00 Yes 5-19

reference 12 between multi-step frequency

n124 |017C |Frequency references and frequency ref- 0.00 Yes 5-19

reference 13 erences.

n125 017D [ Frequency 0.00 Yes 5-19

reference 14
n126 017E Frequency 0.00 Yes 5-19
reference 15
n127 017F Frequency 0.00 Yes 5-19
reference 16
n128 0180 PID control 0: PID control disabled Oto8 |1 0 No 6-16
selection 1: D = Feed Forward
2: D = Feedback
3: Reference + PID (D = Feed For-
ward)
4: Reference + PID (D = Feedback)
5: Inverse PID - D = Feed Forward
6: Inverse PID - D = Feedback
7: Inverse PID - Reference + PID
(D = Feed Forward)
8: Inverse PID - Reference + PID
(D = Feedback)
n129 0181 Feedback Sets the value by which the feed- 0.00to | 0.01 1.00 Yes 6-16
value adjust- | back value is multiplied. 10.00
ment gain Note This parameter is used for
adjusting the target and
detected values so that they
will have the same input level.
n130 0182 Proportional | Sets the proportional (P) gain for PID {0.0to |0.1 1.0 Yes 6-16
(P) gain control. 25.0
Note PID controlis disabled with this
parameter set to 0.0.
n131 0183 Integral (1) Sets the integral (I) time for PID con- |0.0to |0.1s 1.0 Yes 6-16
time trol. 360.0
Note Integral controlis disabled with
this parameter set to 0.0.
n132 0184 Derivative Sets the derivative (D) time for PID 0.00to {0.01s |[0.00 Yes 6-17
(D) time control. 2.50
Note Derivative control is disabled
with this parameter set to 0.0.

10-23




List of Parameters Chapter 10
Param- | Regis- Name Description Set- Unit of | Default | Changes | Ref-
eter |ter No. ting | setting | setting | during er-
No. (Hex) range opera- | ence
tion page
n133 0185 PID offset This parameter is for the offset -100 1% 0 Yes 6-17
adjustment adjustment of all PID control. to 100
Sets the parameter as a percentage
based on the maximum frequency as
100%.
n134 0186 Integral (1) Sets the upper limit value of integral | -100 1% 100 Yes 6-17
upper limit control output. to 100
Sets the parameter as a percentage
based on the maximum frequency as
100%.
n135 0187 PID primary | Set this parameter to the primary 00to |0.1s 0.0 Yes 6-17
delay time delay time constant for the frequency | 10.0
reference after PID control.
Note Normally, the default setting
does not need to be changed.
n136 0188 Feedback Sets the detection method of feed- Oto2 |1 0 No 6-17
Ipss detec_- back loss in PID control.
tion selection 0: Feedback loss detection disabled.
1: Feedback loss detection enabled
(Nonfatal error: FbL warning)
2: Feedback loss detection enabled
(Fatal error: FbL fault)
n137 0189 Feedback Sets the detection level of feedback |0 to 1% 0 No 6-18
Ipss detec- loss. 100
tion level Sets the parameter as a percentage
based on the feedback value equiva-
lent to the maximum frequency as
100%.
n138 018A | Feedback Sets the detection time of feedback |0.0to |0.1s 1.0 No 6-18
Ipss Qetec- loss. 255
tion time Note If the detection level set in
n137 or lower is detected for
the set time in n138, the result
will be determined as feedback
loss.
n139 018B Energy-sav- | Select the energy-saving control 0,1 1 0 No 6-6
ing control function.
selection 0: Disabled
1: Enabled
Note This parameter is enabled in
V/f control mode only.
n140 018C Energy-sav- | Sets the coefficient for the primary 00to |0.1 Varies | No 6-7
ing control level of energy-saving control. 6,550 with the
::(c;efﬁment Note The constant automatically _c;apac-
ity

changes according to the
motor code in n158. Make fine
adjustments of the contact if
necessary after setting the
motor code in n158.
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ni141 018D [Energy-sav- | These parameters prevent the out- Oto 1% 50 No 6-8
ing voltage put voltage of the Inverter from drop- | 120
lower limit at | ping excessively so that the motor
60-Hz output | will not stall or come to a stop at the
primary level of energy-saving con-
trol.
n142 [018E |Energy-sav- |Sets the lower limit of output voltage |0to25 | 1% 12 No 6-8
ing voltage as a percentage at each frequency
lower limit at | based on the rated motor voltage as
6-Hz output | 100%.
Note Normally, the default settings
do not need to be changed.
n143 018F Power aver- | Sets the time required to calculate 1to 1(24 1 No 6-7
aging time the average of power used in ener- 200 ms)
gy-saving control.
Power averaging time (ms) = Set
value x 24 (ms)
Note Normally, the default setting
does not need to be changed.
n144 0190 Probe opera- | Sets the range of voltage control for |0 to 1% 0 No 6-9
tion voltage [the secondary level of energy-saving | 100
limit control.
Sets the parameter as a percentage
based on the rated motor voltage as
100%.
Note No probe operation is avail-
able with the parameter set to
0.
n145 0191 Probe opera- | Sets the range of probe operation 0.1to |0.1% 0.5 No 6-9
tion control voltage as a percentage based on 10.0
voltage step | the rated motor voltage as 100%.
at 100% Note Normally, the default setting
n146 0192 Probe opera- does not need to be changed. |0.1to |0.1% 0.2 No 6-9
tion control 10.0
voltage step
at 5%
n147 Not used
n148
n149 0195 Pulse train Set this parameter to the pulse train  |100to |1 (10 2,500 No 5-23
input scale input scale so that frequency refer- 3,300 |H2z)
ences can be executed by pulse
train input.
Set the maximum pulse train fre-
quency in 10-Hz increments based
on 10 Hz as 1.
Note This parameteris enabled with
n004 for frequency reference
selection set to 5.
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Set-
ting
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Unit of
setting

Default
setting

Changes
during
opera-

tion

Ref-
er-
ence
page

n150

0196

Pulse moni-
tor output
frequency
selection

Select the relationship between the
pulse train output frequency and out-
put frequency.

0: 1,440 Hz at max. frequency (A
proportional relationship is applied
to frequencies less than the maxi-
mum frequency)

1: 1x output frequency

6: 6x output frequency

12: 12x output frequency

24: 24x output frequency

36: 36x output frequency

40: 1440Hz / Max. output frequency
Frequency Reference Monitor:
41: Frequency reference * 1
42: Frequency reference * 6
43: Frequency reference * 12
44: Frequency reference * 24

45: Frequency reference * 36
Note This parameteris enabled with
n065 setto 1.

0,1,6,
12, 24,
36, 40,

No

5-38

n151

0197

RS-422/485
communica-
tions time-
over detec-
tion selection

The set value in the parameter deter-
mines whether communications
time-over detection will be performed
with “CE” displayed if there is an
interval of more than 2 s between
normal communications and how the
detected communications time-over
will be processed.

0: Detects time-over, fatal error, and
the Inverter coasts to a stop.

1: Detects time-over, detects fatal
error, and the Inverter decelerates
to a stop in deceleration time 1.

2: Detects time-over, detects fatal
error, and the Inverter decelerates
to a stop in deceleration time 2.

3: Detects time-over, detects nonfa-
tal error warning, and the Inverter
continues operating.

4: No time-over is detected.

Oto4

No

n152

0198

RS-422/485
communica-
tions fre-
quency refer-
ence/display
unit selection

Sets the unit of frequency reference
and frequency-related values to be
set or monitored through commu-
nications.

0: 0.1 Hz
1: 0.01 Hz

2: Converted value based on 30,000
as max. frequency

3: 0.1% (Max. frequency: 100%)

Oto3

No

7-3

10-26




List of Parameters Chapter 10
Param- | Regis- Name Description Set- | Unit of | Default | Changes | Ref-
eter |ter No. ting setting | setting | during er-
No. (Hex) range opera- | ence
tion page
n153 0199 RS-422/485 | Set this parameter to the Slave 00to 1 00 No 7-3
communica- |address (Slave unit number) for 32
tions Slave communications.
address 00: Broadcast message (with the
communications function dis-
abled)
01 to 32: Slave address
n154 019A [RS-422/485 | Select the communications baud 0to3 |1 2 No 7-3
baud rate rate.
selection 0: 2,400 bps
1: 4,800 bps
2: 9,600 bps
3: 19,200 bps
n155 019B RS-422/485 | Select the parity check function for Oto2 |1 0 No 7-3
parity selec- | communications data.
tion 0: Even
1: Odd
2: No parity
n156 019C RS-422/485 | Sets the time to wait for a response 10to 1ms 10 No 7-4
send wait after the DSR (data-send-request) 65
time message is received from the Mas-
ter.
n157 019D RS-422/485 | Select whether or not to enable the 0,1 1 0 No 7-4
RTS control | RTS (request-to-send) communica-
selection tions control function.
0: RTS control enabled
1: RTS control disabled (available to
1-to-1 RS-422 communications
only)
n158 019E Motor code Sets the code to automatically set 0to70 |1 Varies | No 6-6
the constants for energy-saving con- with the
trol. capac-
0o 10: 200-V AC, 0.1- to 4.0-kW fty.
motor
20 to 30: 400-V AC, 0.1- to 4.0-kW
motor
n159 019F Energy-sav- | These parameters prevent the motor |0 to 1% 120 No 6-8
ing voltage from over excitation due to voltage 120
upper limit at | changes during energy-saving con-
60-Hz output | trol.
Sets the upper limit of output voltage
n160 01A0 Energy-sav- | gq g perce%?age at each f?equenc;g 0to25 | 1% 16 No 6-8
Ing upper based on the rated motor voltage as
limit voltage 100%.
gL?-Hz ot | Note Normally, the default settings
do not need to be changed.
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ni161

01A1

Power detec-
tion width for
probe opera-
tion switch-
ing

Sets the detection width of power
that sets the Inverter into probe
operation.

Sets the width as a percentage

based on the power to be detected

as 100%.

Note Normally, the default setting
does not need to be changed.

Note The Inverter will operate with a
power detection width of 10% if
the value is set to 0.

Oto
100

1%

10

No

6-10

n162

01A2

Power detec-
tion filter
constant

Sets the filter time constant of the
power detection block of the Inverter
operating in probe operation.

Filter time constant (ms) = Set value
inn162 x 4 (Ms)

Note Normally, the default setting
does not need to be changed.
The Inverter will operate with a

time constant of 20 ms if the
value is set to 0.

Note

Oto
255

No

6-10

n163

01A3

PID output
gain

Sets the rate by which PID control
value is multiplied for PID control.

Note Normally, the default setting
does not need to be changed.

0.0to
25.0

0.1

1.0

No

6-18

n164

01A4

PID feed-
back input
block selec-
tion

Sets the feedback input block for
PID control detection.

0: Frequency reference control ter-
minal for voltage input (0 to 10 V)
is enabled.

1: Frequency reference control ter-
minal for current input (4 to
20 mA) is enabled.

2: Frequency reference control ter-
minal for current input (0 to
20 mA) is enabled.
3: Multi-function analog voltage input
(0to 10 V) is enabled.
4: Multi-function analog current input
(4 to 20 mA) is enabled.
5: Pulse train reference control ter-
minal is enabled.
Note Make sure thatthe targetvalue
input and feedback value input
do not overlap with each other.

Oto5

No

6-18

n165

01A5

Not used
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n166 01A6 Input open- | Sets the main circuit DC voltage fluc- | 0to 1% 0 No 6-47
phase detec- |tuation level, as a percentage, for 100
tion level detecting an input open phase.
(See note 1.) 200-V-class Inverters: Set 400 V as
100%.
400-V-class Inverters: Set 800 V as
100%.
If “0” is set, the input open-phase
detection function will be disabled.
Recommended setting: 7 (%)
n167 01A7 Input phase | Sets the input open-phase detection |0 to 1 sec 0 No 6-47
loss detec- time in units of seconds. 255
tion time If “0” is set, the input open-phase (Sec)
detection function will be disabled.
Recommended setting: 10 (s)
n168 01A8 Output open- | Sets as a percentage the current for |0 to 1% 0 No 6-47
phase detec- | detecting an output open phase, tak- | 100
tion level ing the Inverter’s rated output current | (%).
(See note 1.) |as 100%.
If “0” is set, the output open-phase
detection function will be disabled.
Recommended setting: 5 (%)
n169 01A9 Output open- | Sets the output open-phase detec- Oto 0.1sec (0.0 No 6-47
phase phase | tion time in units of seconds. 2.0
Setecgon If “0” is set, the output open-phase (Sec)
r:rc?ti (1 )ee detection function will be disabled.
' Recommended setting: 0.2 (s)
n173 01AD [DC injection | Sets gain level for DC in section 1to 1 83 No
P gain braking 999
n174 -—- Not used -—-
n175 01AF | Low-speed This function automatically reduces |0, 1 1 0 (See |No 6-24
carrier fre- the carrier frequency to 2.5 kHz if the note 2.)
quency re- output frequency is 5 kHz or less,
duction and the output current is 110% or
selection greater than the rated Inverter cur-

rent. Normally this setting is not nec-
essary. This function improves the
overload capacity at low frequencies.

0: Disables low-speed carrier fre-
quency reduction.

1: Enables low-speed carrier fre-
quency reduction.

Note Normally, it is not necessary to

change the default setting.

This function is enabled ifn080

(carrier frequency) is set to 2,

3, or 4.

Note

Note 1. Available for 5.5-kW and 7.5-kW Inverters only.

Note 2. The default setting for 5.5-kW and 7.5-kW Inverters is “1.”
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n176

01B0

Parameter
copy and
verify function
selection

Selects the function to read, copy,
and verify the parameter between the
memory of the Inverter and that of the
Digital Operator.

rdy: Ready to accept the next com-

mand.
rEd:

Cpy:

Reads the Inverter parameter.

Copies the parameter to the
Inverter.

vFy:
VA:

Verifies the Inverter parameter.

Checks the Inverter capacity
display.

Sno: Checks the software number.

rdy to
Sno

rdy

No

3-10

n177

01B1

Parameter
read prohibit
selection

Select the copy-prohibit function.

Set this parameter to store the data in
the EEPROM of the Digital Operator.

0: Read prohibited for Inverter param-
eters (data cannot be stored in
EEPROM).

1: Read possible for Inverter parame-
ters (data can be stored in
EEPROM).

0,1

No

3-17

n178

01B2

Fault log

Used to display the four most recent
fault recorded.

111 {
Ltuu

——f L Display

Fault
generation
item
Note The most recent fault is indi-
cated by “1.”

Note This parameter is monitored
only.

6-48

n179

01B3

Software
number

Used to display the software number
of the Inverter for OMRON’s control
reference use.

Note This parameter is monitored
only.
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Using the Inverter for a Motor Chapter 11

m Using Inverter for Existing Standard Motor
When a standard motor is operated with the Inverter, a power loss is lightly higher than when operated
with a commercial power supply.

In addition, cooling effects also decline the low-speed range, resulting in an increase in the motor tem-
perature. Therefore, motor torque should be reduced in the low speed range.

The following figure shows allowable load characteristics of a standard motor.
If 100% torque is continuously required in the low-speed range, use a special motor for use with Invert-
ers.

Allowable Load Characteristics of Standard Motor

25% ED (or 15 min)
{ 40% ED (or 20 min)
F 60% ED (or 40 min)
1007
80} /
70r

Torque (%) 60
50r

Continuous

03 10 20 60
Frequency (Hz)

e High-speed Operation
When using the motor at high-speed (60 Hz or more), problems may arise in dynamic balance and bear-
ing durability.

® Torque Characteristics

The motor may require more acceleration torque when the motor is operated with the Inverter than
when operated with acommercial power supply. Check the load torque characteristics ofthe machineto
be used with the motor to set a proper V/f pattern.

e Vibration

The 3G3MV Series employs high carrier PWM control to reduce motor vibration. When the motor is
operated with the Inverter, motor vibration is almost the same as when operated with a commercial
power supply.

Motor vibration may, however, become greater in the following cases.
* Resonance with the natural frequency of the mechanical system

Take special care when a machine that has been operated at a constant speed is to be operated in
variable speed mode.

If resonance occurs, install vibration-proof rubber on the motor base.
* Imbalance rotor
Take special care when the motor is operated at a high speed (60 Hz or more).
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® Noise
Noise is almost the same as when the motor is operated with a commercial power supply. Motor noise,
however, becomes louder when the motor is operated at a speed higher than the rated speed (60 Hz).

m Using Inverter for Special Motors

e Pole-changing Motor

The rated input current of pole-changing motors differs from that of standard motors. Select, therefore,
an appropriate Inverter according to the maximum input current of the motor to be used.

Before changing the number of poles, always make sure that the motor has stopped.

Otherwise, the overvoltage protective or overcurrent protective mechanismwill be actuated, resultingin
an error.

e Submersible Motor

Therated input current of submersible motors is higher than that of standard motors. Therefore, always
select an Inverter by checking its rated output current.

When the distance between the motor and Inverter is long, use a cable thick enough to connect the
motor and Inverter to prevent motor torque reduction.

e Explosion-proof Motor

When an explosion-proof motor or increased safety-type motor is to be used, it must be subject to an
explosion-prooftestin conjunction with the Inverter. This is also applicable when an existing explosion-
proof motor is to be operated with the Inverter.

e Gear Motor

The speed range for continuous operation differs according to the lubrication method and motor
manufacturer. In particular, the continuous operation of an oil-lubricated motor in the low speed range
may result in burning. If the motor is to be operated at a speed higher than 60 Hz, consult with the
manufacturer.

e Synchronous Motor
A synchronous motor is not suitable for Inverter control.

If a group of synchronous motors is individually turned on and off, synchronism may be lost.

e Single-phase Motor
Do not use the Inverter for a single-phase motor.

The motor should be replaced with a 3-phase motor.

m Power Transmission Mechanism (Speed Reducers, Belts, and Chains)

If an oil-lubricated gear box or speed reducer is used in the power transmission mechanism, oil lubrica-
tion will be affected when the motor operates only in the low speed range. The power transmission
mechanism will make noise and experience problems with service life and durability if the motor is oper-
ated at a speed higher than 60 Hz.
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m Motor Burnout Caused by Insufficient Dielectric Strength of Each
Phase of Motor
Surge occurs among the phases of the motor when the output voltage is switched.

If the dielectric strength of each phase of the motor is insufficient, the motor may burn out.

The dielectric strength of each phase of the motor must be higher than the maximum surge voltage.
Normally, the maximum surge voltage is approximately three times the power voltage imposed on the
Inverter.

Be sureto connectInverter-dedicated motorsifthe Inverteris a400-V-class model. Standard motors do
not have sufficient dielectric strength and may burn out.
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Revision History

A manual revision code appears as a suffix to the catalog number on the front cover of the manual.

Cat. No. 1527-E3-2
I_ Revision code

The following table outlines the changes made to the manual during each revision.

Revision Date Revised content
code
1527-E1-1 May 1999 Original production

1527-E1-2 December 1999 (Page numbers refer to the previous version.) New Inverters with different capacities added:
3G3MV-A2055/A2075/A4055/A4075. New functions added for with 5.5-/7.5-kW Inverters, new
3G3IV-PFN] Input-side Noise Filter added, and general revisions and corrections made. Specific
changes are as follows:

Preliminary: Information added on installation types.

Page 1-2: Information added on enclosure ratings and motor capacity.

Page 1-7, 3-3: Information added on Reset Key. Note added after table.

Pages 1-8: Summary of new features added.

Page 2-4: Information added on dimensions and weight of new models.

Page 2-5: “Caution” notices changed to “Warning” notices.

Page 2-6: Information added on ambient operating temperatures, Inverter weights, and installing
Inverters in control panels.

Page 2-8: Description changed.

Page 2-9: Information added on removing the terminal cover and bottom cover.

Page 2-12, 2-19, 2-20: Information added for new models.

Page 2-14, 2-34, 3-7, 5-4, 5-8, 5-30, 5-35, 5-32, 7-25, 9-2, 9-4, 10-4, 6-27 to 6-28, 10-12,
10-14, 10-16, 10-17, 10-19, 10-26: Information added to tables. Notes added after tables.
Page 2-22: Information added on circuit breaker installation.

Page 2-23: Information added on magnetic contactors.

Page 2-24: Information added on noise filters.

Page 2-27: Information added on cable length.

Page 2-32: Information added on Braking Resistor and Braking Resistor Unit.

Page 2-33: Information added to wiring diagram and table. Note added after table.

Page 2-39, 2-41, 6-8, 8-5, 8-8, 7-28, 8-9 to 8-13, 8-26, 9-10, 9-12, 9-14, 9-18, 9-19, 9-28:
Information added to table.

Page 3-8, 3-9, 5-29: Notes added after table.

Page 3-11: Information added on motor capacities.

Page 3-12, 3-16, 7-12, 7-15: Notes added.

Page 5-10: Information added on remote/local selection methods.

Page 5-14: Information added on frequency referencing by analog inputs.

Page 5-15: Information added on multi-function analog inputs.

Page 5-16: Information added on multi-function analog inputs and frequency reference
loss detection.

Page 5-24: Information added on pulse train frequency reference input filter time constant.
Page 5-34: Information added on external base block command and speed search.
Information added to table. Note added after table.

Page 6-4, 6-5, 6-20, 7-27: Changes made in table.

Page 6-6: Information added on energy-saving control.

Page 6-45: Information added on accumulated operating time.

Page 6-49: Information added on input and output open-phase detection.

Page 7-5: Correction made to section heading. Information added on baud rate, parity, and RTS
control selection.

Page 7-9: Information added on message intervals.

Page 7-10: Information added on message data configuration.

Page 7-11: Information added on error checks.

Page 7-22: Bit status changed.

Page 7-26, 7-27, 9-27, 8-26: Correction made to heading.

Page 8-16: Information added on multi-function inputs.

Page 8-23: Information added on sequence errors and unwanted current paths. Diagram added.
Page 9-7, 9-15: Model number changed.

Page 9-21, 9-24: Diagram added

Page 9-25: Information added to table. Diagram added.

Page 9-26: Information on input noise filters deleted.
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Revision Date Revised content

code

1527-E3-1 — —

1527-E3-2 July 2002 Some of the extensive changes are listed here:

Chapter 2: major changes within tables, including a voltage correction on page 2-24.

Sec. 2-1-1 has new dimension drawings with corrected conversions now indicated.

Sec 2-1-3 now includes MV-4X NEMA 4X12 models.

Chapter 5: includes updated settings under Multi-function Analog Input Selection.

Throughout Sec. 5-7, there are major corrections. Set values and setting ranges were added to
Setting the Acceleration/Deceleration. Sec. 5-10, Multi-function 1/O, now includes updates and clarifi-
cations in the set value and setting ranges.

Chapter 6: corrections and updates in set values and settings within Sec. 6-6 through 6-10.

Chapter 9: model numbers have been corrected within tables in the first 6 pages.

Specifications for Inverter Model V7CU- have been added to the tables which originally featured only
Model 3G3MV. Extensive updates were indicated in Sec. 9-2, Braking Resistor, to include
Applicable Models with DBT Resistor. Tables were omitted within Sec. 9-21.

A previous section on Scaling Meter was removed, and additional tables were omitted.

Corrections made within the table of applicable models. Copy relating to noise filter was removed
(from orig. page 9-27 to 9-31).

Chapter 10: The Parameters List has been extensively updated, including both additions and
corrections.
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