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How to Change the Digital Operator Display from Japanese to English

Preface

The VARISPEED-626M C5 Seriesof general-purpose | nverters provides V/f control and vector con-
trol as standard features along with user-friendly operation.

Thismanual isdesigned to ensure correct and suitable application of VARISPEED-626M C5-series
Inverters. Read thismanual beforeattempting toinstall, operate, maintain, or inspect an Inverter and
keepitinasafe, convenient location for futurereference. Beforeyou understand all precautionsand
safety information before attempting application.



Safety Information

The following conventions are used to indicate precautionsiin this manual. Failure to heed precautions provided
in thismanual can result in serious or possibly even fata injury or damageto the products or to related equipment
and systems.

&WARNING Indicates precautions that, if not heeded, could possibly result in loss of life or
serious injury.

A CAUTION Indicates precautions that, if not heeded, could result in relatively serious or minor
injury, damage to the product, or faulty operation.

Thewarning symbols for ISO and JIS standards are different, as shown below.

ISO JIs

A &

The ISO symbol isused in thismanual.

Both of these symbolsappear on warning labelson Yaskawaproducts. Please abideby thesewarning labelsregard-
less of which symbol isused.

©Yaskawa, 2000

All rights reserved. No part of this publication may be reproduced, stored in aretrieval system, or transmitted,
in any form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior
written permission of Yaskawa. No patent liability isassumed with respect to the use of theinformation contained
herein. Moreover, because Yaskawa 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 thismanual. Nevertheless, Yaskawa assumes no responsibility for errors or omissions. Neither is any liability
assumed for damages resulting from the use of the information contained in this publication.



How to Change the Digital Operator Display from Japanese to English

Visual Aids

The following aids are used to indicate certain types of information for easier reference.

EXAMPLE] Indicates application examples.
o) Indicates supplemental information.

IMPORTANT Indicatesimportant information that should be memorized.



General Precautions

Thediagramsin thismanua may beindicated without covers or safety shieldsto show de-
tails. Be sure to restore covers or shields before operating the Units and run the Units ac-
cording to the instructions described in this manual .

Any illustrations, photographs, or examples used in thismanual are provided as examples
only and may not apply to all products to which this manual is applicable.

The products and specifications described in this manual or the content and presentation
of the manual may be changed without notice to improve the product and/or the manual.

When ordering anew copy of the manual due to damage or loss, contact your Yaskawarep-
resentatives or the nearest Yaskawa sal es office and provide the manual number shown on
the front cover.

If nameplates become warn or damaged, order new ones from your Yaskawa representa-
tives or the nearest Yaskawa sales office.
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Safety Precautions

W Confirmations upon Delivery

/A CAUTION

Page
o Never install an Inverter that is damaged or missing components. NOTAG
Doing so can resultin injury.
W Installation
Page
e Always hold the case when carrying the Inverter. NOTAG
If theInverter isheld by thefront cover, themain body of thelnverter may fall, possibly result-
ingininjury.
e Attach the Inverter to a metal or other noncombustible material. NOTAG

Fire can result if the Inverter is attached to a combustible material.

e Install a cooling fan or other cooling device when installing more than one Inverterin - NO TAG
the same enclosure so that the temperature of the air entering the Inverters is below
45°C.
Overheating can result in fires or other accidents.

W Wiring
/A WARNING
Page
® Always turn OFF the input power supply before wiring terminals. NOTAG
Otherwise, an electric shock or fire can occur.
® Wiring must be performed by an authorized person qualified in electrical work. NOTAG
Otherwise, an electric shock or fire can occur.
® Be sure to ground the ground terminal. NOTAG

(200 V class: Ground to 100 € or less, 400 V class: Ground to 10 Q or less)

Otherwise, an electric shock or fire can occur.

Always check the operation of any emergency stop circuits after they are wired. NOTAG
Otherwise, thereisthe possibility of injury. (Wiring isthe responsibility of the user.)

Never touch the output terminals directly with your hands or allow the outputlinesto  NOTAG
come into contact with the Inverter case. Never short the output circuits.

Otherwise, electrical shock or grounding can occur.

/A CAUTION

Page
Check to be sure that the voltage of the main AC power supply satisfies the rated NOTAG
voltage of the Inverter.
Injury or fire can occur if the voltageis not correct.
Do not perform voltage withstand tests on the Inverter. NOTAG
Otherwise, semiconductor elements and other devices can be damaged.
Connect braking resistors, Braking Resistor Units, and Braking Units as showninthe NOTAG
1/0 wiring examples.
Otherwise, afire can occur.

e Tighten all terminal screws to the specified tightening torque. NOTAG
Otherwise, afire may occur.
e Do not connect AC power to output terminals U, V, and W. NOTAG

Theinterior parts of the Inverter will be damaged if voltageisapplied to the output terminals.




/A CAUTION

e Do not connect phase-advancing capacitors or LC/RC noise filters to the output cir- NOTAG
cuits.
The Inverter can be damaged or interna parts burnt if these devices are connected.

e Do not connect electromagnetic switches or contactors to the output circuits. NOTAG
If aload is connected while the Inverter is operating, surge current will cause the overcurrent
protection circuit inside the Inverter to operate.

W Setting User Constants

/A CAUTION

Page
e Disconnect the load (machine, device) from the motor before autotuning. NOTAG
The motor may turn, possibly resulting in injury or damage to equipment. Also, motor
constants cannot be correctly set with the motor attached to aload.
W Trial Operation
Page

e Check to be sure that the front cover is attached before turning ON the power supply. NOTAG
Do not remove the front cover during operation.
An electric shock may occur.

e Do notcome close to the machine when the faultreset functionis used. Ifthealarmed NOTAG
is cleared, the machine may start moving suddenly.
Also, design the machine so that human safety is ensured even when it is restarted.
Injury may occur.

e Provide a separate emergency stop switch; the Digital Operator STOP Key is valid NOTAG
only when its function is set.
Injury may occur.

e Resetalarms only after confirming thatthe RUN signalis OFF. Ifan alarmis resetwith NOTAG
the RUN signal turned ON, the machine may suddenly start.
Injury may occur.

/A CAUTION

Page
e Don't touch the radiation fins (heat sink), braking resistor, or Braking Resistor Unit. NOTAG
These can become very hot.
Otherwise, aburn injury may occur.

e Be sure that the motor and machine is within the applicable ranges before starting NO TAG

operation.
Otherwise, an injury may occur.

e Provide a separate holding brake if necessary. NOTAG
Otherwise, an injury may occur.

e Don't check signals while the Inverter is running. NOTAG

Otherwise, the equipment may be damaged.
e Be carefulwhen changing Inverter settings. The Inverter is factory setto suitable set- NOTAG
tings.
Otherwise, the equipment may be damaged. You must, however, you must set the power sup-
ply voltage jumper for 400 V class Inverters of 18.5 kW or higher (see NO TAG).

vi
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B Maintenance and Inspection

/A WARNING

Do not change the wiring, or remove connectors or the Digital Operator, during op-
eration.
Doing so can result in personal injury.

Page
e Do not touch the Inverter terminals. Some of the terminals carry high voltages and NOTAG
are extremely dangerous.
Doing so can result in electric shock.
e Always have the protective cover in place when power is being supplied to the Invert-  NO TAG
er. When attaching the cover, always turn OFF power to the Inverter through the
B.
Doing so can result in electric shock.
® Afterturning OFF the main circuit power supply, wait until the CHARGE indicator light NOTAG
goes out before performance maintenance or inspections.
The capacitor will remain charged and is dangerous.
e Maintenance, inspection, and replacement of parts must be performed only by au- NOTAG
thorized personnel.
Remove all metal objects, such as watches and rings, before starting work. Always
use grounded tools.
Failure to heed these warning can result in electric shock.
Page
® ACMOSICis used inthe control board. Handle the control board and CMOS ICcare- NO TAG
fully. The CMOS IC can be destroyed by static electricity if touched directly.
The CMOS IC can be destroyed by static electricity if touched directly.
. NOTAG

W Other

/A WARNING

Do not attempt to modify or alter the Inverter.
Doing so can result in electrica shock or injury.

vii




Warning Label Contents and Position

Thereisawarning label on theInverter in the position shown in the followingillustration. Alwaysheed thewarn-
ings given on thislabel.

Warning label
position

L
lllustration shows the CIMR-MC5A23P7

Warning Label Contents

[N
WARNING

e D0000000000000000
OOOOOOOOOO000000000

ITITTTTTT
 00000000001000000000000

[EEENERENE
- 0JO0000000000000

May cause injury or electric
shock.

e Please follow the instructions in

the manual before installation or

operation.

» Disconnect all power before opening
front cover of unit. Wait 1 minute
untii DC Bus capacitors discharge.

¢ Use proper grounding techniques.

viii



How to Change the Digital Operator Display from Japanese to English

How to Change the Digital Operator Display from Japanese to English

If the Digital Operator displays messagesin Japanese, change to the English mode using thefollow-
ing steps.

(This manual provides descriptions for the English mode.)

[ Pover ON }
|

000000 000
U1-01=0.00 HZ
MENU
MC500000 000000
0000 000

[ MC500000 0000 J [ T(Language) [ A1-00=1 00 }

00000000 [0 (Japanese) 0000 (Japanese)
A1-00=0
English
A
ENTER
[ Entry Accepted }

i
[ [CMain Menu(I0) J f Select language J

Operation L English




Before Reading This Manual

This manual explains both the conventional VS-626MC5 Inverters and the MC5-series Inverters
for SPEC: F.

The shaded sections or those specified asbeing for SPEC: F apply only to MC5-series Invertersfor
SPEC: F (Inverters with revised version letters of F or later.)

Be certain to check the specification on the Inverter nameplate.
Example of Inverter Nameplate

Version code

¥
4 MODEL : CIMR-MC5A20P4 SPEC: 20P41F \

INPUT  :AC 3PH 200-220 V. 50Hz
200-230 V. 60Hz

OUTPUT: AC 3PH 0-230V 1.2kVA 3.2A
LOTNO : MASS : 3.0kg
SERNO :

% YASKAWA ELECTRIC CORPORATION

JAPAN

J
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Introduction

This chapter provides an overview of the VS-626MC5 Inverter and de-
scribes its functions and components.

1.1 Outlineand Functions .................... 1-2
1.1.1 VS-626MCS5 Inverter Models .. .................. 1-2
1.1.2 Outline of Control Methods . . 1-4
LI3 FUNCHONS .. ..ot 1-4
1.2 Nomenclature .......................... 1-7
1.2.1 VS-626MC5 Components ...................... 1-7
1.2.2 Digital Operator Components .................... 1-8




Introduction

1.1.1 VS-626MCS Inverter Models

1.1

TheVS-626MC5 Invertersprovidesfull-current vector control based on advanced control logic. Anautotuning

Outline and Functions

The VS-626 MC5 Inverter is a compact spindle drive specialy designed for machine tool application. MC5
Inverter has features such as winding change during operation, and autotuning function for dual winding mo-
tors.

function isincluded for easy vector control.

TheDigital Operator providesaliquid crystal display that is2 linesby 16 charactersin size. User constant set-
tingsand monitor itemsare easily read ininteractive operationsin either Japanese or English. (Thedisplay lan-

guage can be changed by setting a user constant.)

1.1.1 VS-626MCS5 Inverter Models

VS-626MC5 Invertersareavailablein 200 and 400 V classmodels. These arelisted inthefollowing table.
A total of 32 modelsis available for motor capacities of 0.4 to 75 kW.

Table 1.1 VS-626MCS5 Inverter Models
Maximum VS-626MCS5 (Specify all :233[:2{1 ﬂ);ncégcrgg%ﬁen ordering.)
Vage | poplese | Open Crasss ype | Encosed Walhmaurte
put kW] | pacity [KVA] Model Number MR (IEC IP 20, NEMA 1)
CIMR-MC5ATILLL
0.4 12 CIMR-MC5A20P4 20P4101*
0.75 23 CIMR-MC5A20P7 20P710*
15 30 CIMR-MC5A21P5 21P510*
2.2 42 CIMR-MC5A22P2 Remove the top and bottom 22P210*
37 67 CIMR-MCBA23P7 o e moxlels 23P710*
55 95 CIMR-MC5A25P5 * 25P5100*
75 13 CIMR-MCBA27P5 27P510*
1 19 CIMR-MC5A2011 201110*
200V class
15 24 CIMR-MC5A2015 2015100*
185 30 CIMR-MC5A2018 2018000 201810 %
22 37 CIMR-MC5A2022 202200 202210%
30 50 CIMR-MC5A2030 203000 203010%
37 61 CIMR-MC5A2037 203700t 203710%
45 70 CIMR-MC5A2045 2045000 204510%
55 85 CIMR-MC5A2055 2055000t 205510%
75 110 CIMR-MC5A2075 207500 % 2075104
0.4 14 CIMR-MC5A40P4 20PA10*
0.75 26 CIMR-MC5A40P7 40P710*
15 37 CIMR-MCBA41P5 41P510*
22 47 CIMR-MC5A42P2 Remove the top and bottom 42P210%
37 6.1 CIMR-MC5A43P7 R e moxlels 43P710*
55 1 CIMR-MC5A45P5 * 45P510*
7.5 14 CIMR-MCBA47P5 [ awsior |
1 21 CIMR-MC5A4011 401110
400 V class
15 26 CIMR-MC5A4015 401510%
185 31 CIMR-MC5A4018 4018001* 401810 %
22 37 CIMR-MC5A4022 402200* 402210 %
30 50 CIMR-MC5A4030 403000* 403010%
37 61 CIMR-MC5A4037 4037000* 403710%
45 73 CIMR-MC5A4045 4045000* 404510
55 98 CIMR-MC5A4055 4055001 405510%
75 130 CIMR-MC5A4075 4075001 407510%

*: Immediate delivery

t: Available from factory

+: Manufactured upon order




1.Dutline and Functions

1.1.2 Outline of Control Methods
The VS-626MC5 uses two control methods.

e Open-loop vector control (factory setting)
e Flux vector control
PG stands for pulse generator (encoder).

Vector control isamethod for removing interferencewith magnetic flux and torque, and controlling torque
according to references.

Current vector control independently controlsmagnetic flux current and torque current by simultaneously
controlling themotor primary current and phases. This ensures smooth rotation, high torque, and accurate
speed/torque control at low speeds.

If themotor constants required for vector control are not known, the motor constants can be automatically
set with autotuning.

The control methods are effective for the following applications:
e Open-loop vector control: General variable-speed drive.

e Flux vector control: Simple servodrive, high-precision speed control/torque control.
The control characteristics for each mode are shown in Table 1.2.

Table 1.2 Control Method Characteristics
Characteristic Vector Control
Open-loop Flux Vector
Speed Control 1:100 1:1000
Range
Speed Control 0.2 % [10.02 %
Precision
Initial Drive 150% at 1 Hz 150% at O r/min

1.1.3 Functions

H Autotuning

Autotuning iseffectivefor vector control. It solves problemsin applicable motor restrictions and difficult
constant settings. The motor constants are automatically set by entering a value from the motor’s rating
nameplate.

Autotuning allowsflux vector control to operateaccurately with virtually any normal ACinduction motor,
regardless of the supplier.

Always perform autotuning for motor unit separately before vector control operation.
B Frequency References
Thefollowing fivetypesof frequency referencescan beused to control the output frequency of the Invert-
er.
e Numeric input from the Digital Operator
Voltage input within arange from 0 to 10 V

Voltageinput within arangefrom 0to+10 V (with negative voltages, rotation isin the oppositedirec-
tion from the run command.)

e Current input within arange from 4 to 20 mA

e Input from Option Card
Any of the above frequency references can be used by setting a constant.

A maximum of ninefrequency referencescan beregistered with thenverter. With remote multi-step speed
reference inputs, the Inverter can operate in multi-step speed operation with a maximum of nine speed
steps.

B Low Noise

Theoutput transistor of the Inverter isan IGBT (insulated gate bipolar transistor). Using sine-wave PWM
with a high-frequency carrier, the motor does not generate metallic noise.
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1.1.3 Functions

Monitor Function

Thefollowing items can be monitored with the Digital Operator: Frequency reference, output frequency,
output current, motor speed, output voltage reference, main-circuit DC voltage, output power, torqueref-
erence, statusof input terminals, status of output terminals, operating status, total operating time, software
number, speed deviation value, PID feedback value, fault status, fault history, etc.

All types of data can be monitored even with multi-function analog output.
Bilingual Digital Operator
TheDigital Operator can display either English or Japanese. The Digital Operator’sliquid crystal display
provides a 16-character x 2-line display area.
Easy-to-read displays allow the advanced functions of the Inverter to be set in interactive operations to
input constants, monitoring items, etc. Change the constant setting to select the English display.
Harmonic Countermeasures (0.4 to 160 kW Models)
The VS-626MC5 Inverters support DC reactors to easily handle high-frequency control guidelines.
e DC reactors (optional) can be connected to 0.4 to 15 kW models.
e Modelsfrom 18.5 to 75 kW have abuilt-in DC reactor.
User Constant Structure and Three Access Levels

The VS-626MC5 has a number of user constants for setting various functions. These user constants are
classified into a hierarchy to make them easier to use.

Thelevelsare asfollowsfrom top to bottom: Modes, Groups, Functions, and Constants. The accesslevels
for the user constants are shown in Table 1.3.

Table 1.3 Access Levels for User Constants

Level Contents

Mode Classified according to operation
Operation: For operating the Inverter. (All kinds of monitoring are possible.)
Initialize: For selecting the language displayed at the Digital Operator, set-

ting access levels, initialization, and the control modes.

Programming: For setting user constants for operation.
Autotuning: For automatic calculation or setting motor constants. (Only under

the vector control mode.)
Modified constants: For referencing or changing user constants after shipping.

Groups Classified by application.
Functions Classified by function. (See user constants.C]
Constants Individual user constant settings.

TheVS-626MC5 alowsthefollowing three accesslevel sto be set in order to further simplify setting user
constants. (An access level isarange of user constants that can be referenced or set.)

Quick-Start Reads/sets user constants required for trial operation. [Factory setting]
Basic Reads/sets user constants that are commonly used.
Advanced Reads/sets all the user constants that can be used.




1.Dutline and Functions

In general, press the DATA/ENTER Key to move from an upper to alower level. This varies somewhat,
however, according to the access level, as shown in Fig. 1.1. For the Quick-Start access level, which has
few user constantsthat can be set, pressing the DATA/ENTER Key jumpsdirectly to the user constant lev-
¢l; whereas for the Advanced access level, which has many user constants, pressing the DATA/ENTER
Key first leads to the Group level.

Operation mode

Initialize mode

—
oaT
R
[ I i |
[AdvancedO [Basicl OQuick-Start
Displays group level. Displays function level. Displays constant level.

!

' —( Application }—'—( b1 Sequence }—;‘ b1-01 Reference source ‘
' l
!

l
b1-02 Run source
b1-03 Stopping method

l
Constant to be changed _

—{ Tuning C1 Accel/Decel }—% C1-01 Accel Time 1

—( Reference C2 S-curve Acc/Dec ‘ —( C1-02 Decel Time 1
I
l

!
[ModeO ! OGroupsC [FunctionsO ' [ConstantsC

Fig 1.1 Access Level Structure
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1.2.1 VS-626MC5 Components

1.2 Nomenclature

Thissection providesthe names of V S-626M C5 components, and the components and functionsof the Digital
Operator.

1.2.1 VS-626MC5 Components

The appearance of Inverter and the names of its components are shown in Figure 1.2.

Protective cover (top)

Mounting hole

-
Front cover ———>|;. 1§
ezemcgdf - -

Digital Operator
JVOP-130

Die-cast case

Protective cover (bottom)
Fig 1.2 Appearance of VS-626MC5, Model CIMR-MC5A20P4 (200 V, 0.4 kW)

A 200V Class Inverter with 0.4 kW Output is shown below with the front cover removed.

Control circuit

terminals
112(G)] 13 [ 14 | 15 [ 16 [ 17 26
@1\2\3\4\5\6\7\8 ENE3
)
| I— ) — - ) S— [=1) s— ) S— . ) S— . ) S— - ) S—
R vV |[WT3
(G )% s [ o Jler Jloz ][ = o2 ][ | % ]
Main circuit
[Braking Resistor |[ Motor output terminals

@ @ ®| @

Fig 1.3 Terminal Arrangement



1.Nomenclature

1.2.2 Digital Operator Components

This section describesthe component names and functions of the Digital Operator. The component names
and functions are shown in Figure 1.4 and key functions are described in Table 1.4.

DRIVE FWD REV REMOTE . .
e ® o SEQ ® o REF %Operanon Mode Indicators

DRIVE: Lit when in operation mode.

FWD:  Lit when there is a forward reference input.

REV: Lit when there is a reverse reference input.

Frequency Ref SEQ:  Lit when an operation reference from the

U1-01 = 00.00HZ control circuit terminal is enabled.

REF: Lit when the frequency reference from con-
trol circuit terminals 13 and 14 is enabled.

DIGITAL OPERATOR
JVOP-130

Data Display

Two-line LCD that displays data for monitoring,
user constants, and set values with 16 characters

per line.
. -
OCAL MENU ESC
REMOTE

DATA

JoG
J AJ ENTERJ
— Keys

FWD
REV V Execute operations such as setting user constants,
monitoring, jogging, and autotuning.
.

Fig 1.4 Digital Operator Component Names and Functions
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1.2.2 Digital Operator Components

Table 1.4 Key Functions

Key Name Function

Switches between (LOCAL) operation viathe Digital Operator
and control circuit terminal (REMOTE) operation.

LOCAL/REMOTE Key This key can be enabled or disabled by setting a user constant
(02-01).

MENU Key Displays menus.

esc ESC Key FI?returnsj to the status before the DATA/ENTER Key was
J0GK Enables jog operation when the VS-626MC5 is being operated
& from the Digital Operator.

Selects the rotation direction of the motor when the

FWD/REV Key VS-626MC5 is being operated from the Digital Operator.
Sets the number of digits for user constant settings.

RESET Key Also acts as the reset key when a fault has occurred.

Increment Key Selects menu items, groups, functions, and user constant

names, and increments set values.

Selects menu items, groups, functions, and user constant

Decrement Key names, and decrements set values.

DATA/ENTER Key Sjrgyer; ‘ren;;u items, functions, constants, and set values after

RUN K Starts the VS-626M C5 operation when the VS-626MC5 isin
& operation with the Digital Operator.

Stops VS-626M C5 operation.

STOP Key This key can be enabled or disabled by setting a user constant
(02-02) when operating from the control circuit terminal.

Note Except in diagrams, keys are referred to using the key names listed in the above table.

q setting 3 s ;
D . — : ; : L
R SToP [Fo r Py &
S IR N A R < RS <Y

& o
Lit Blinking  Not lit

~

The RUN and STOP indicators light and blink to indicate operating status.

Fig 1.5 RUN and STOP Indicators



Handling Inverters

This chapter describes the checks required upon receiving aVS-626MC5
Inverter and describes installation methods.

2.1 Confirmationsupon Delivery .............. 2-2
2.1.1 Nameplate Information ......................... 2-2
2.2 Exterior and Mounting Dimensions ......... 2-4
2.3 Checking and Controlling the Installation
St o 2-6
231 IngtalationSite ........... ..o 2-6
2.3.2 Controlling the Ambient Temperature . 2-6
2.3.3 Protecting the Inverter from Foreign Matter ......... 2-6
2.4 Indtalation Orientationand Space .......... 2-7
2.5 Removing/Attaching the Digital Operator and
FrontCover ........ ..., 2-8
251 Invertersof I5kWorLess ................ 2-8
2.5.2 Inverters of 18.5 kW or Higher 2-9




Handling Inverters

2.1.1 Nameplate Information

2.1 Confirmations upon Delivery

/A CAUTION

e Never install an Inverter that is damaged or missing components.
Doing so can result ininjury.

Check the following items as soon as the Inverter is delivered.

Table 2.1 Checks
Item

Has the correct model of Inverter been
delivered?

Isthe Inverter damaged in any way?

Method
Check the model number on the nameplate on the side of the Inverter (See
2.1.1).

Inspect the entire exterior of the Inverter to seeif there are any scratches or
other damage resulting from shipping.

Use ascrewdriver or other tools to check for tightness.

Are any screws or other components
loose?’

If you find any irregularitiesin the above items, contact the agency from which you purchased the Inverter or
your Yaskawa representative immediately.

2.1.1 Nameplate Information

B Example Nameplate
Standard domestic (Japan) Inverter: 3-phase, 200 VAC, 0.4 kW, IEC P20 and NEMA 1 standards

Model number——f MODEL : CIMR-MC5A20P4 SPEC: 20P41F \<— Inverter specifications

Input specifications—s- INPUT :AC3PH  200-220V 50Hz
200230V 60Hz

Output specifications—#|  OUTPUT: AC 3PH 0-230 V 1.2kVA 3.2 A
Lot number—=|  LOT NO : MASS : 3.0kg <— Mass

Serial number—s  SER NO :
¥ YASKAWA ELECTRIC CORPORATION oA Y,

M Inverter Model Numbers

CIMR - MC5 A 2 0P4
Inverter é
VS-626MC5
[ No. ] Specification No. | Max. Motor Capacity
| A | standard domestic model 0P4 0.4 kKW
oP7 0. 75 kw
to
075 75 kW
No. Voltage Class
2 AC input, 3-phase, 200 V “P" indicates the decimal point.
4 AC input, 3-phase, 400 V




2.Confirmations upon Delivery

W Inverter Specifications

20P4 1 F
No. Voltage Class J L Version (Enter the specifications
2 AC input, 3-phase, 200 V form number when special spec-
2 AC input, 3-phase, 400 V ifications are required.)
No. Max. Motor Capacity No. Protective Structure
oP4 0.4 kW 0 Open chassis (IEC IP00)
oP7 0.75 kW 1 Enclosed wall-mounted (IEC IP20, NEMA 1)
to to
075 75 kW

“P” indicates the decimal point.

e Open Chassis Type (IEC 1P00)
Protected so that parts of the human body cannot reach electrically charged parts from the front when
the Inverter is mounted in a control panel.

e Enclosed Wall-mounted Type (IEC |P20, NEMA 1)
The Inverter is structured so that the Inverter is shielded from the exterior, and can thus be mounted
totheinterior wall of astandard building (not necessarily enclosed inacontrol panel). The protective
structure conforms to the standards of NEMA 1 in the USA.
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2.2 Exterior and Mounting Dimensions

B 200 V/400 V Class Inverters of 15 kW and Lower

The following diagram shows a200 V class, 1.5 kW Inverter.
Remove the top and bottom covers when mounting 200 V/400 V class Inverters of 15 kW or lower ina

control panel.
i’ TF——F—3
=g
—J~ >
S ] 1yl He o

0000

!i Wi '5 -
. 2d -

B 200 V/400 V Class Inverters of 18.5 kW and Higher
The following diagram shows a200 V class, 18.5 kW Inverter.

r

8 2z M
| s |
e 4 U
w1 b
W %4



2.Exterior and Mounting Dimensions

Table 2.2 VS-626MC5 External Dimensions (mm) and Approx. Masses (kg)
Max. Ap- Open Chassis (IP00) Enclosed Wall-mounted (NEMA1)
Volt- plicable DC
age | Motor Out- Mounting | Reac-
class put W | H D | W1 | H1 | H2 |Approx. | W H D | W1 | HL | H2 |Approx. | "pies™ | torl
kW] Mass Mass a1
0.4
0.75 140 | 280 | 160 | 126 | 266 | 7.0 3 140 | 280 | 160 | 126 | 266 | 7.0 3 M5
15
22
140 | 280 | 180 | 126 | 266 | 7.0 45 140 | 280 | 180 | 126 | 266 | 7.0 45 M5 op-
3.7 tion
55 55 55
75 200 | 300 | 205 | 186 | 285 | 8.0 G 200 | 300 | 205 | 186 | 285 | 8.0 5 M6
200V 1 380 75
] 250 | 380 | 225 | 236 | 365 | 7.5 11 250 ——— 225 | 236 | 365 ——— 11 M6
class 15 400 275
18.5 610 87.5
325 | 450 | 285 | 275 | 435 | 75 28 330 285 | 275 | 435 32 M6
22 675 152.5
30 61 67
425 | 675 | 350 | 320 | 650 | 125 430 | 985 | 350 | 320 | 650 |2125 M10 | gilt-
37 62 68 in
45
55 475 | 800 | 350 | 370 | 775 | 125 80 480 |1110 | 350 | 370 | 775 |2125 | 87 M10
75 575 | 925 | 400 | 445 | 895 | 150 | 135 | 580 | 1290 | 400 | 445 | 895 | 270 145 M12
0.4
05 140 | 280 | 160 | 126 | 266 | 7.0 3 140 | 280 | 160 | 126 | 266 | 7.0 3 M5
15 4 4
22 140 | 280 | 180 | 126 | 266 | 7.0 140 | 280 | 180 | 126 | 266 | 7.0 M5
37 45 45 Op-
. tion
55
75 200 | 300 | 205 | 186 | 285 | 8.0 6 200 | 300 | 205 | 186 | 285 | 8.0 6 M6
400V u
class 250 | 380 | 225 | 236 | 365 | 75 1 250 | 380 | 225 | 236 | 365 | 7.5 1 M6
15
185 29 32
325 | 450 | 285 | 275 | 435 | 75 330 | 610 | 285 | 275 | 435 | 875 M6
22 31 34
30
785 87.5 Built-
37 325 | 625 | 285 | 275 | 610 | 7.5 44 330 285 | 275 | 610 48 M6 in
45 850 1525
55 81 87
75 455 | 820 | 350 | 350 | 795 | 125 2 460 |1130 | 350 | 350 | 795 | 2125 o8 M10

* 1. Same for open chsassis and enclosed wall-mounted types.
* 2. See page - 4 for mounting dimensions.
Note An attachment is required to mount the cooling fins (fin section) on the outside of the control panel for 200 /400 V class

Invertersof 15kW or less. Pleaseask

your Yaskawarepresentativefor details. Dimensional drawingsfor modelswith exter-

nally mounted cooling fins and other special requirements are also available from your Yaskawa representative.
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2.3.1 Installation Site

2.3 Checking and Controlling the Installation Site
/A CAUTION

e Always hold the case when carrying the Inverter.
If theInverter isheld by thefront cover, themain body of thelnverter may fall, possibly resultingininjury.
e Attach the Inverter to a metal or other noncombustible material.
Fire can result if the Inverter is attached to a combustible material.
o Install a cooling fan or other cooling device when installing more than one Inverter in the same
enclosure so that the temperature of the air entering the Inverters is below 45°C.
Overheating can result in fires or other accidents.

Install the VS-626MC5 in the installation site described below and maintain optimum conditions.

2.3.1 Installation Site

Install the Inverter under the following conditions.

Type Ambient Operating Temperature Humidity
Enclosed wall- -10t040°C 90% RH or less (no condensation)
mounted
Open chassis -10to45°C 90% RH or less (no condensation)

Protection coversareattached to thetop and bottom of the Inverter. Besureto removethe protection covers
before installing 2200 or 400 V Class Inverter with an output of 15 kW or lessin apanel.

o [Install thelnverter inaclean location freefrom oil mist and dust. It canbeinstalled in atotally enclosed
panel that is completely shielded from floating dust.

e Wheninstalling or operating the Inverter, always take specia care so that metal powder, oil, water, or
other foreign matter does not get into the Inverter.

Do not install the Inverter on combustible material, such as wood.

Install the Inverter in alocation free from radioactive materials and combustible materials.
Install the Inverter in alocation free from harmful gasses and liquids.

o Install the Inverter in alocation without excessive oscillation.

o Install the Inverter in alocation free from chlorides.

o Install the Inverter in alocation not in direct sunlight.

2.3.2 Controlling the Ambient Temperature

To enhance the reliability of operation, the Inverter should be installed in an environment free from ex-
treme temperature increases. If the Inverter isinstalled in an enclosed environment, such asabox, usea
cooling fan or air conditioner to maintain the internal air temperature below 45°C.

2.3.3 Protecting the Inverter from Foreign Matter

Place a cover over the Inverter during installation to shield it from metal power produced by drilling.

Always remove the cover from the Inverter after completing installation. Otherwise, ventilation will be
reduced, causing the Inverter to overheat.



2.thstallation Orientation and Space

2.4 Installation Orientation and Space

Install the Inverter on avertical surface so asnot to reduce the cooling effect. When installing the Inverter, al-
ways provide the following installation space to allow normal heat dissipation.

i 50 mm min. Air
- i 120 mm min. é

- -
{30 mm min.30 mm min, 120 mm min.
1 50 mm min. A~
(a) CHorizontal Space (b) DVertical Space

Fig 2.1 VS-626MC5 Installation Orientation and Space

0

IMPORTANT |« The same space is required horizontally and vertically for both open chassis (1P00) and enclosed

wall-mounted (1P20, NEMA 1) Inverters.

« Alwaysremove the protection covers beforeinstalling 2200 or 400 V Class Inverter with an output
of 15 kW or lessin apanel.

« Always provide enough space for suspension eye bolts and the main circuit lineswhen ingtalling a
200 or 400 V Class Inverter with an output of 30 kW or morein apanel.
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2.5.1 Inverters of 15 kW or Less

2.5 Removing/Attaching the Digital Operator and
Front Cover

Remove the front cover to wire the terminals.

For models of 15 kW or less (both 200 V and 400 V class), do not remove or mount the front cover without
first removing the Digital Operator; otherwise, the Digital Operator may malfunction dueto imperfect contact.
Use the following procedures to remove or attach the front cover.

2.5.1 Inverters of 15 kW or Less

B Removing the Digital Operator

Pressthelever onthe side of the Digital Operator in thedirection of arrow 1 to unlock the Digital Operator
and lift the Digital Operator in the direction of arrow 2 to remove the Digital Operator asshown in thefol-
lowing illustration.

Digital
. Operator

Fig 2.2 Removing the Digital Operator

B Removing the Front Cover

Presstheleft and right sides of thefront cover in thedirections of arrows 1 and lift the bottom of the cover
in the direction of arrow 2 to remove the front cover as shown in the following illustration.

Fig 2.3 Removing the Front Cover



2.Removing/Attaching the Digital Operator and

B Mounting the Front Cover

After wiring theterminals, mount thefront cover to the Inverter by performingin reverseorder to the steps
to remove the front cover.

1. Do not mount the front cover with the Digital Operator attached to the front cover; otherwise, Digital
Operator may malfunction due to imperfect contact.

2. Insert the tab of the upper part of the front cover into the groove of the Inverter and press the lower
part of the front cover onto the Inverter until the front cover snaps shut.

B Mounting the Digital Operator

1. Hook the Digital Operator at A (two locations) on thefront cover in thedirection of arrow 1 asshown
in the following illustration.

2. Pressthe Digital Operator in the direction of arrow 2 until it snapsin place at B (two locations).

Digital
Operator

Fig 2.4 Mounting the Digital Operator

O
1. Donotremoveor attach the Digital Operator or mount or removethefront cover using methodsother than
those described above, otherwise the Inverter may break or malfunction due to imperfect contact.

2. Never attach thefront cover to theInverter with the Digital Operator attached to thefront cover. Imperfect
L 4 contact can result.

Alwaysattach thefront cover totheInverter by itself first, and then attach the Digital Operator to thefront
cover.

2.5.2 Inverters of 18.5 kW or Higher

The front cover can be removed without removing the Digital Operator from the Inverter provided that
the Inverter has an output of 18.5 kW or higher.

Loosen the four screws of the front cover and move the front cover slightly upwards to remove the front
cover.
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Thischapter describeswiring terminals, main circuit terminal connections,
main circuit terminal wiring specifications, control circuit terminals, and
control circuit wiring specifications.

3.1 Connectionsto Peripheral Devices .......... 3-3
3.2 ConnectionDiagram .............ccovvvn.. 3-4
3.3 Terminal Block Configuration.............. 3-5

3-6
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Wiring

/A WARNING

Always turn OFF the input power supply before wiring terminals.

Otherwise, an electric shock or fire can occur.

Wiring must be performed by an authorized person qualified in electrical work.
Otherwise, an electric shock or fire can occur.

Be sure to ground the ground terminal.

(200 V class: Ground to 100 Q or less, 400 V class: Ground to 10 Q or |ess)

Otherwise, an electric shock or fire can occur.

Always check the operation of any emergency stop circuits after they are wired.
Otherwise, thereis the possibility of injury. (Wiring is the responsibility of the user.)
Never touch the output terminals directly with your hands or allow the output lines to come into
contact with the Inverter case. Never short the output circuits.

Otherwise, electrical shock or grounding can occur.

A CAUTION

Check to be sure that the voltage of the main AC power supply satisfies the rated voltage of the
Inverter.

Injury or fire can occur if the voltageis not correct.

Do not perform voltage withstand tests on the Inverter.

Otherwise, semiconductor elements and other devices can be damaged.

Connect braking resistors, Braking Resistor Units, and Braking Units as shown in the I/O wiring
examples.

Otherwise, afire can occur.

Tighten all terminal screws to the specified tightening torque.

Otherwise, afire may occur.

Do not connect AC power to output terminals U, V, and W.

Theinterior parts of the Inverter will be damaged if voltage is applied to the output terminals.
Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits.
The Inverter can be damaged or internal parts burnt if these devices are connected.

Do not connect electromagnetic switches or contactors to the output circuits.

If aload is connected while the Inverter is operating, surge current will cause the overcurrent protection
circuit inside the Inverter to operate.




3.Connections to Peripheral Devices

3.1 Connections to Peripheral Devices

Examplesof connectionsbetween theVS-626M C5 and typical peripheral devicesareshowninFigure3.1. Use
thisillustration to gain an understanding of the overall equipment configuration.

Power supply

Molded-case circuit
breaker or ground
fault interrupter

Magnetic con-
tactor

AC reactor for power
factor improvement

DC reactor for power

Input noise filter factor improvement

VS-626MC5

Magnetic contactor

Motor

Fig 3.1 Example Connections to Peripheral Devices



Wiring

3.2 Connection Diagram

The connection diagram of the VS-626MC5 is shown in Figure 3.2.
When using the Digital Operator, the motor can be operated by wiring only the main circuits.

DC reactor to improve input
power factor (optional)

g
J
Short-circut bar ; |
-© @
rE 1 @2 BL

MCCB
32
3-phase power e @ ROY
20010 230V S——©>0 © © S(2)
5060 Hz I
To—— 0 © © TL3)

VS-626MC5

Forward Run/Stop_z; Forward run command
(forward when closed)

Reverse run command
(reverse when closed)

3

Reverse Run/Stop I
S T
oy i

External fault
St Y

| Fault reset

[Muli-step speed setting i
(Masterfauxiliary switch)

ks

v
'
v
1
1
T
1
i
I
'
s
v

I
|
T
1
Factory- e : 5 Multi-functi
preset Multi-step speed setting 2 } inputs
functions e
O O L
Jog frequency reference '
o)
External basebiotk cofmand ||
ki) i
5 o— :
1
! Sequence common
v (Insulated from OV
terminal)
12 Shield terminal
15 Frequency setting power]
[T15V, 20 mA
s
Oto 10V [ 13 Master speed reference
External 2k0 | ~10t0 10V (20
froquency tt020mA P b " (Default: 01 10 V/100%)
refarences | | ———mmnn - —p 1= — — ——§ 14 Master speed reference
oo 10V I (¥ t0 20mA (250 (0
° ! 16 Multi-function analog inp{it
[ (-1010 10V (20kCDI
ov P 17 (Default: Auxiliary frequéiicy
T reference

33

Frequer\cy setting
215, 20ma -

00 10 V/100%)

- Z 7}~ Braking Resistor Unit (Optional)

;

Uy © Motor
v & —
Wy G

)

round to 100 © max.)

Multi-function analog output

7 -10t010V

[Default: Output frequency
0to 10 V/100% frequency[l

L,_

Fault contact output
250 VAC, 1A max
30VDC, 1A max.

Multi-function contact output
250 VAC, 1A m
30VDC, 1A max

[Default: Running signal)

2 Open collector 1
[Default: Zero speed
signal)

2% Open collector 2 Multi-function
[Default: Speed open-collector
agree signall) output

48V, 50 mA
max.

Multi-function output
common

* Shield

a

* @ Twisted-pair wires

Fig 3.2 Connection Diagram (Model CIMR-MC5A27P5 Shown Above)



3.3erminal Block Configuration

O

. Control circuit terminals1to 33 arenot arranged in order of terminal numbers; they arearranged asshown
below. Be sure to wire them correctly.

%17 EANCE EIENER
e[ 7l ¢

[n]126) [13] 14 [ 15 |
L1l 23] 45

. Do not use control circuit terminals 13 and 14 at the same time.

(The two signalswill be added inside the Inverter if they are input at the sametime.)

. The maximum output current capacity of the +15V/-15 V output from control circuit terminals 15 and

33is20 mA

. Themulti-function anal og output is adedicated meter output for afrequency meter, ammeter, etc. Do not

use this output for feedback control or for any other control purpose.
Useoneof theoptiona Analog Monitor Cards (AO-08 or AO-012) for analog outputsto the control sys-
tem.

. Disablethe stall prevention during deceleration (set constant L3-04 to 0) when using a Braking Resistor

Unit. If thisuser constant isnot changed to disablestall prevention, the system may not stop during decel -
eration.

. Set constant L8-01to 1, 2 or 3 to enable protection for theinternal DB resistor (model ERF) when using

an internal braking resistor. The braking resistor will not be protected unless this setting is changed to
enable protection.

. DCreactorsto improve theinput power factor can be connected as an option only to Invertersfor 15 kW

or less. Remove the short bar from between 691 and €52 when connecting a DC reactor.

. Thereisno DC power supply input terminals for 200 V class Inverters of 30 to 75 kW and 400 V class

Inverters of 55 to 75 kW, and DC power cannot be input to these Inverters.

3.3 Terminal Block Configuration

Theterminal block for a200 V class Inverter with an output of 0.4 kW is shown in Figure 3.3.

Control circuit
terminals

112(G)

13 14]15]16 [ 17 B3 33

&

1 [ 2[3[4a 56 7|8

| — 0 s— ) s— ) s— ) s— ) o [=)) 7 s—

Pyl

o o
S T U Vv WIT3
o N N Y N EX EN Y
Main circuit
\Braking resistor\ \ Motor output terminals

@ @

® @

Fig 3.3 Terminal Arrangement
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3.4.1 Applicable Wire Sizes and Closed-loop Connectors

3.4 Wiring Main Circuit Terminals

3.4.1 Applicable Wire Sizes and Closed-loop Connectors

Select the appropriate wires and crimp terminals from Table 3.1 to Table 3.3. Refer to instruction manual

TOE-C726-2[] for wire sizes for Braking Resistor Units and Braking Units.

Table 3.1 200 V Class Wire Sizes

VS-626MC5 Model Termi- lee Thlcktngzss
Circuit ——— Terminal Symbol nal see note Wire Type
CIMRI Screws mm?2
MC5A20P4 RST.O.91,02BLB2UV.W M4 2t055
MC5A20P7 F‘és' 10.61.62BLB2UV.W M4 2t055
R ST 6.461,42B1,B2U, VW 2t055
MC5A21P5 @ M4 351055
MC5A22P2 R@,S, 16.61,62BLB2U VW M4 35t055
MCBA23P7 R@.S. T6,61,62B1,B2U,V,W Ma 55
RSTS,.61,6281,B2U,V\W 8
MC5A25P5 o) M5 55108
RSTS,61,6281,B2U,V\W 8
MC5A27P5 ) M5 55108
MC5A2011 lR’éS,T,9,®l,€B2.®3,U,V,W M6 282
RSTES. 61,8263 U VW M8 30
MC5A2015 ) V6 3
RSTO.®1,&2®&3U VW M8 30
MC5A2018 [ 14
ros M4 0.5t05.5
Main RSTS. 01,8283 U VW M8 38 Fower cables, e.g., 600 V vinyl
Circuits MC5A2022 14 power cables
rs M4 05t05.5
R,ST,U,V,W M10 3810 100
[SHEE M8 u]
MC5A2030 ) VE] >3
ros M4 05t05.5
R STU VW M10 3810 100
o,®3 M8 u]
MC5A2037 ) VE] >3
ros M4 05t05.5
R,ST,U,V,W M10 60 to 100
©.,63 M8 [n]
MC5A2045 ) V8 >
ros M4 0.5t05.5
R,ST,U,V,W M10 100
S. 63 M8 5]
MC5A2055 fan V8 )
ros M4 0.5t05.5
R, ST,U, VW M12 100 to 200
S. 63 M8 0
MC5A2075 iy M8 5
[EN) M4 05t05.5
gontrol | pjimodels  [1t033 M35 05t02 | Shielded twisted-pair wires
Circuits g g I Isted-pair wi

Note The wire thicknessis set for copper wires at 75°C.
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Table 3.2 400 V Class Wire Sizes

¥ Termi- | Wire Thickness
Circuit Vs 626MC Odel Terminal Symbol nal (see note) Wire Type
CIMREES Screws mm?2
MC5A40P4 RST1.O.©1.02BLB2UV.W M4 2to55
R ST, 1,42 B1,B2 U, VW
MC5A40P7 @s ©. 91 §2BLB2U.V, M4 2t055
MC5A41P5 ZES 1.0 ©1.928182U VW M4 2t055
MC5A42P2 R®’S’ 1.0.91.9281B2U, VW M4 2to55
R ST.6.,61,462B1,B2U, VW 2t055
MC5A43P7 o M4 351055
R ST, 1,42 B1,B2 U, VW
MC5A45P5 @s ©.91 §2BLB2U.V, M4 351055
MC5A47P5 ZES 10 ©1.8281B82UV.W M5 55
RST,6,61,52B1,B2U,V,W M5 81014
MC5A4011 0 M6 8
RST,6,®1,52BL1B2U,V,W M5 8to14
MC5A4015 o M6 8
RST,C.,®1,5263U,V,W M6 14
MC5A4018 2] M8 8
Main [ M4 05t055 Power cables, e.g., 600 V vinyl
Circuits | RSTO.G1,®2 33U V,W M6 2 power cablesI]]
MC5A4022 [ M8 8
[ M4 051055
RSTS.¢1,.6263U VW 22
M8
MC5A4030 [ 8
[0 M4 051055
RSTO.61,2®3U,V,W . 30
MC5A4037 [ 14
[ M4 051055
RST O, ®1,®2®3U,V,W 50
M8
MC5A4045 [« 14
r, s M4 05t055
R ST,U,V,W M10 3810 100
.43 M8 5]
MC5A4055 o ME =
r,a 200, s 400 M4 05t055
R ST,UV,W M10 3810 100
.83 M8 5]
MC5A4075 o) M >
r,a 200, » 400 M4 05t055
Sonol | Allmodels  [1t033 M35 05t02 | Shielded twisted-pair wires

Note The wire thicknessis set for copper wiresat 75°C.
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Table 3.3 Closed-loop Connector Sizes (JIS C 2805) (For 200 V/400 V Classes)

Wire ThicknessCimm? Terminal Screws Size
M35 1.25t03.5
05 t
M4 1.25t04
M3.5 1.25t035
0.75
M4 125t04
M35 1.25t03.5
1.25 t
M4 1.25t04
M3.5 2t035
M4 2to4
2 M5 2to5
M6 | 2106
M8 2t08
M4 55t04
M5 55t05
35/5.5
M6 55t06
E] | 55108
M5 8to5
8 M6 8t06
M8 8to8
M6 | 14106
14
M8 14t08
M6 22t06
22
M8 22t08
30138 E] | 38108
M8 60to 8
50/60
M10 60to 10
80 80to 10
M10
100 1000 10
100 100to 12
150 M12 150t0 12
200 200to 12

O
Determine the wire size for the main circuit so that line voltage drop is within 2% of the rated voltage.
Line voltage drop is calculated as follows:
® (If there is the possibility of excessive voltage drop, use alarger wire suitable to the required length.)
Line voltage drop (V) = V3 x wire resistance (€2/km) x wire length (m) x current (A) x 10-3
O
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3.4.2 Main Circuit Terminal Functions

Main circuit terminal functionsare summarized according to terminal symbolsin Table 3.4 and Table 3.5.

Wire the terminals correctly for the desired purposes.

Table 3.4 200 V Class Main Circuit Terminal Functions
Purpose Terminal Symbol Model: CIMR-MC5ATIOO ]

Main circuit power input R(L1),S(L2), T(L3) 20P4 to 2075
Inverter outputs U (T1),V (T2), W (T3) 20P4 to 2075 (all models)
DC power input ®1-6 20P4 to 2022
Es;kmg Resistor Unit connec- B1, B2 20P4 to 27P5
DC reactor connection Pl1-d2 20P4 to 2015
Braking Unit connection P3-9 2011 to 2075
Cooling fan power input r 2018 to 2022
Cooling fan power input
Ccontrol power input) o 2030t0 2075
Ground (o) 20P4 to 2075 (all models)

Table 3.5

Note Models CIMR-MC5A2030 to 2075 do not support standard DC power input.
400 V Class Main Circuit Terminal Functions

Purpose

Terminal Symbol

Model: CIMR-MC5AT |

Main circuit power input
Inverter outputs

R(L1), S(L2), T (L3)
U (T1), V (T2), W (T3)

40P 10 4075
40P4 10 4075 (all models)

(control power input)

r -4 400: 380 to 460 VAC input

DC power input ®1-6 40P4 to 4045
tBic;ﬁking Resistor Unit connec- B1,B2 40P4 to 4015
DC reactor connection Bl-d2 40P4 to 4015
Braking Unit connection P3-6 4018 to 4075
Cooling fan power input np 4018 to 4045
Cooling fan power input 1 -5200: 200 to 230 VAC input 4055 t0 4075

Ground

@

40P4 to 4075 (all models)

Note Models CIMR-MC5A4055 to 4075 do not support standard DC power input.
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3.4.3 Main Circuit Configurations

3.4.3 Main Circuit Configurations

The main circuit configurations are shown in Figure 3.4 and Figure 3.5.

MW 200V Class
CIMR-MC5A20P4 to 21P5 (0.4 to 1.5 kw0

|
ur |
.
V(T2)
: {3 W(T3)
5
1

Control
circuits

}

Control
circuits
(<+§ Fin cooling fan i

<) g

CIMR-MC5A2030 to 2075 (30 to 75 kW)

cooling fan

*1 v
Wl

<4 Control \

Fin ccoh)n_ghqan Intethal  circuits ‘

*1 Prewired at the factory.

CIMR-MC5A22P2 to 27P5 (2.2 to 7.5 kW)

p1{sz ”}

ocL l
- I v ¢

4 iqﬁ} W(T3)

=

Power . Control
(RCC) ;
\ (4 Fin cooling fan

Sy S —

R
s ;
T
7
CJ 1
T Power - !
s T Yo subply N i
(RCC) = |
Fin cool- - Coriol |
5 ingfan Intethdl  circuits

cooling fan

* 2 Remove the short-circuit bar from between 51 and 2 when connecting a DC

reactor to Inverters of 15 kW or less.

* 3 Prewired at the factory. When supplying power to the main circuits from the DC
)

power supply, remove the wiring from R-r and S-

Fig 3.4 200 V Class Inverter Main Circuit Configurations
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W 400V Class
CIMR-MC5A40P4 to 41P5([0.4 to 1.5 kWO CIMR-MC5A42P2 to 43P7[12.2 (3.7 kwO
I g ey
_, ! e
g:::ﬁ:n) ] uy l g[;ﬂ;n)
*2 *2 + (o
i

i s ] 3
o ower N — !
v | eyl N 8 N =
: (Rec) T |

{:+% Fin cooling fan

S

CIMR-MC5A45P5 to 4015(05.5 to 15 kw( CIMR-MC5A4018 to 4045[118.5 to 45 kW0
182 - X
(ocL 1
option) ! S
0 JELLE) + 1o g (;] v
iT(L3) ] “ 41\ (} W,
=] T P | i
Sunoy = o : =
®CO) T Fin cooling fan Power {7, ¢ o
(3§ Fin cooling fan - supply —8 c':mhng o

& (RCC)

] B

CIMR-MC5A4055 to 40750550075 kwO

X

el

]
=>JE

i
|
|
1

2400 3i; ; Control
i i O} <
'@ Fin cooling fan Im@rr?;\g circuits |
5 ooing fan i
L

* 1 Prewired at the factory.

* 2 Remove the short-circuit bar from between €51 and €52 when connecting a DC
reactor to Inverters of 15 kW or less.

* 3 Prewired at the factory. When supplying power to the main circuits from the DC
power supply, remove the wiring from R-r and S-2.

Fig 3.5 400 V Class Inverter Main Circuit Configurations
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3.4.4 Standard Connection Diagrams

3.4.4 Standard Connection Diagrams

CIMR-MC5A20P4 to 27P5, 40P4 to 4015 CIMR-MC5A2011, 2015
8" st e
ble} t DC !
AR ol (710 @
© <0~0 Q== —|
6 @1 @2 Bl B2 BL B2 B3
"O_AL@ R m AOM© " @
5 Os v©O Gg“ML s v @
gie & - gt & -

3-phase 200 VAC
)

3-phase 200 VAC ¢
(400 VAC 1 @ ?1 [ ?1
T . I L - -

Be sure to remove the short-circuit bar before Be sure to remove the short-circuit bar before
connecting a DC reactor. connecting a DC reactor.
CIMR-MC5A2018, 2022, 4018 to 4045 CIMR-MC5A2030 to 2075

Braking Resistor m Braking Resistor
:é’y\ﬂ@: Unit (optional) © - ©- unit (optional)
- @ - © Braking Unit @ Braking Unit
/ \ \ (optional) (optional)
©—-0- —|
893

e

i=c QEE? F=c

<

3.phase 200 VAC |
(400 VAC)

oac |
. 3-phase 200 VAC B

j : j
1“_ - — - e o — -

The DC reactor is built in. The DC reactor is built in.

CIMR-MC5A4055 to 4075

W\ Braking Resistor
@ © Unit (optional)

-© ! Braking Unit

_@_ © (optional)

@3 9
$80
w©

[
© sa002 jl
e e — .

The DC reactor is built in.

* 1 Input the control circuit power supply from r- 4 for 200 V class Inverters of 30 to 75 kW (2030 to 2075) and
from r-5400 for 400 V class Inverters of 55 to 75 kW (4055 to 4075). (For other models, the control power
supply is supplied internally from the main circuit DC power supply.)

* 2 Ther-R,5 (0 400)-S terminals are short-circuited for shipping. Remove the short wiring from the 2018, 2022,
4018 to 4045 when supplying power to the main circuits from the DC power supply.

Fig 3.6 Main Circuit Terminal Connections
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3.4.5 Wiring the Main Circuits

200V class:

400 V class:

This section describes wiring connections for the main circuit inputs and outputs.

B Wiring Main Circuit Inputs

Installing a Molded-case Circuit Breaker

Alwaysconnect the power input terminals (R, S, and T) and power supply viaamolded-casecircuit break-
er (MCCB) suitable for the Inverter.
e Choose an MCCB with acapacity of 1.5 to 2 timesthe Inverter’srated current.
e For theMCCB’stime characteristics, be sureto consider the Inverter’s overload protection (onemin-
ute at 150% of the rated output current).
o |f the same MCCB isto be used for more than one Inverter, or other devices, set up asequence so that
the power supply will be turned OFF by afault output, as shown in Figure 3.7.

VS-626MC5

Power MCCB MC

supply £, |
3-phase, 1
200 to 230 VAC, o~
50160 Hz oM i
3-phase, I
380 to 460 VAC, oM A |
50/60 Hz o

MC
ON Fault output
OFF L (NC)
20

* For 400 V class Inverters, connect a 400/200 V transformer.

Fig 3.7 MCCB Installation

Installing a Ground Fault Interrupter

Inverter outputs use high-speed switching, so high-frequency leakage current is generated. Therefore, at
thelnverter primary side, useaground fault interrupter that detectsonly theleakage currentin thefrequen-
cy range that is hazardous to humans and excludes high-frequency |eakage current.
e For the special-purpose ground fault interrupter for Inverters, choose a ground fault interrupter with
asensitivity amperage of at least 30 mA per Inverter.

e Whenusing ageneral ground fault interrupter, choose aground fault interrupter with asensitivity am-
perage of 200 mA or more per Inverter and with an operating time of 0.1 s or more.

Installing a Magnetic Contactor

If the power supply for the main circuit is to be shut off during a sequence, a magnetic contactor can be
used instead of a molded-case circuit breaker.

When amagnetic contactor isinstalled on the primary side of themain circuit to forcibly stop thelnverter,
however, the regenerative braking does not work and the Inverter will coast to a stop.

e Thelnverter can be started and stopped by opening and closing the magnetic contactor on the primary
side. Frequently opening and closing the magnetic contactor, however, may causethelnverter to break
down.

e Whenthelnverter isoperated with the Digital Operator, automatic operation cannot be performed after
recovery from a power interruption.

o |ftheBraking Resistor Unitisused, program the sequence so that themagnetic contactor isturned OFF
by the contact of the Unit's thermal overload relay.

Connecting Input Power Supply to the Terminal Block

Input power supply can be connected to any termina R, Sor T on the terminal block; the phase sequence
of input power supply isirrelevant to the phase sequence.

Installing an AC Reactor

If the Inverter isconnected to alarge-capacity power transformer (600 kW or more) or the phaseadvancing
capacitor isswitched, an excessive peak current may flow through theinput power circuit, causing thecon-
verter unit to break down.

To prevent this, install an optional AC Reactor on theinput side of the Inverter or aDC reactor to the DC
reactor connection terminals.

This also improves the power factor on the power supply side.

-13
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3.4.5 Wiring the Main Circuits

Installing a Surge Absorber

Always use asurge absorber or diode for inductive loads near the Inverter. Theseinductive loadsinclude
magnetic contactors, electromagnetic relays, solenoid valves, solenoids, and magnetic brakes.

Wiring the Power Terminals of Inverters with 18.5 to 75 kW Outputs
e For 200V class Inverters of 18.5 to 75 kW or 400 V class Inverters of 18.5 to 45 kW, connect ther
and 4 terminalsto the R and Sterminalsrespectively. (Theseare shorted by ashort-circuit bar for ship-
ping.)

e For 400V class, 55, 75 kW, connect ther and 4400 terminasto the R and S terminals respectively.
(These are shorted by a short-circuit bar for shipping.)

Installing a Noise Filter on Power Supply Side

Install anoise filter to eliminate noise transmitted between the power line and the Inverter.
e Wiring Example 1

S e [T ,
(e oy M fier F-VS-626MCS :—qn\ﬂ)
OM.—A _I“-‘Li - e P

T

Other _
oy oz-/\mw,,,,_ "{Controllers

Use a special-purpose noise filter for In-
verters.

Fig 3.8 Correct Power supply Noise Filter Installation
e Wiring Example 2

Power
supply MCCB

LR YV

N
5 5-626MC5 &ND
5B "

MCCB e
ot "B [GenETAI-
urpose
fomedS DM —bi0ise filter |-

Power X

Supply MccB

) b«’\’\‘—‘;eneral —t T
{ & DA PUIPOSE  .om
.~ r —~3D

VS-626MC5 —
|55 fose fier;_ '1 .
MCCB S
T o6 B AT Gther ]
i - Nv;____—.. controllers}
|

Do not use general-purpose noise filters. No gen-
eral-purpose noise filter can effectively suppress
noise generated from the Inverter.

Fig 3.9 Incorrect Power supply Noise Filter Installation
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B Wiring on the Output Side of Main Circuit

Connecting the Inverter and Motor
Connect output terminals U, V, and W to motor lead wires U, V, and W, respectively.
Check that the motor rotates forward with the forward run command. Switch over any two of the output
terminals to each other and reconnect if the motor rotates in reverse with the forward run command.
Never Connect a Power Supply to Output Terminals
Never connect apower supply to output terminalsU, V, and W. If voltageisapplied to the output terminals,
theinternal circuits of the Inverter will be damaged.
Never Short or Ground Output Terminals
If the output terminal s are touched with bare hands or the output wires comeinto contact with the Inverter
casing, an electric shock or grounding will occur. This is extremely hazardous. Do not short the output
wires.
Do Not Use a Phase Advancing Capacitor or Noise Filter
Never to connect a phase advancing capacitor or LC/RC noise filter to an output circuit. Doing so may
result in damage to the Inverter or cause other partsto burn.
Do Not Use an Electromagnetic Switch or Magnetic Contactor

Do not connect an el ectromagnetic switch or magnetic contactor to an output circuit. If aload isconnected
tothelnverter during operation, asurge current will actuatethe overcurrent protectivecircuitinthe Invert-
er.

Installing a Thermal Overload Relay

ThisInverter hasan electronic thermal protection function to protect themotor from overheating. If, how-
ever, more than one motor is operated with one Inverter or a multi-polar motor is used, aways install a
thermal relay (THR) between the Inverter and the motor and set L1-01 to 0 (no motor protection).

Set thethermal overload rel ay to theval ueon themotor nameplatewhen operating at 50 Hzandto 1.1 times
the value on the namepl ate when operating at 60 Hz. The sequence should be designed so that the contacts
of the thermal overload relay turn OFF the magnetic contactor on the main circuit inputs.

Installing a Noise Filter on Output Side
Connect anoise filter to the output side of the Inverter to reduce radio noise and inductive noise.

MC I
et N
et DM VS-626MCS |y OIS
AT - | J—
L S

Power
supply

Inductive Noise:  Electromagnetic induction generates noise on the signal line, causing the control -
ler to malfunction.

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

Fig 3.10 Installing a Noise Filter on the Output Side

Countermeasures Against Inductive Noise
Asdescribed previously, anoisefilter can be used to prevent inductive noise from being generated on the
output side. Alternatively, cables can berouted through agrounded metal pipeto prevent inductive noise.
Keeping the metal pipe at least 30 cm away from the signal line considerably reduces inductive noise.

Power Metal pipe
supply mces pip:

iSO cm min.
= signalline |
}Comroller ]

Fig 3.11 Countermeasures Against Inductive Noise
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Countermeasures Against Radio Interference

Radio noiseisgenerated fromthe Inverter aswell asfromtheinput and output lines. To reduceradio noise,
install noise filters on both input and output sides, and also install the Inverter in atotally enclosed steel
box.

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

Steel box
Poweir e o Metal pipe
e o
LR er S ‘:;*!Mj "l

Fig 3.12 Countermeasures Against Radio Interference

Cable Length between Inverter and Motor
If the cable between the Inverter and the motor islong, the high-frequency leakage current will increase,
causing the Inverter output current toincrease aswell. Thismay affect peripheral devices. To prevent this,
adjust the carrier frequency (set in C6-01) as shown in Table 3.6. (For details, refer to the user constant

settings.)
Table 3.6 Cable Length between Inverter and Motor
Cable length 50 m max. 100 m max. More than 100 m
Carrier frequency 15 kHz max. 10 kHz max. 5 kHz max.
(Set value: C6-01) (15.0) (10.0) (5.0)

B Ground Wiring

o Alwaysusetheground terminal of the 200 V Inverter with aground resistance of lessthan 100 Q and
that of the 400 V Inverter with aground resistance of less than 10 Q.

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

o Always use aground 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 theground terminal istoolong, potential ontheground terminal of the Inverter will becomeunsta-
ble.

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

NO!
< [ o}
Fig 3.13 Ground Wiring
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B Connecting the Braking Resistor (ERF)
Connect the braking resistor as shown in Figure 3.14. When using a Braking Resistor Unit.

L8-01 | internal DB resistor

Protect selection for | : pisabled (no overheating protection)
(Type ERF) 1: Enabled (overheating protection)

0: Disabled (Deceleration as set. If deceleration timeis too short, amain cir-
[Ceuit overvoltage may result.)

1: Enabled (Deceleration is stopped when the main circuit voltage exceeds the
Covervoltage level. Deceleration restarts when voltage is returned.)

Stall prevention 2: Intelligent deceleration mode (Deceleration rateis automatically adjusted so
selection during decel [Cthat in Inverter can decelerate in the shortest possible time. Set deceleration
Ctimeis desregarded.)
3: Enabled (with Braking Resistor Unit)

[When a braking option (Braking Resistor, Braking Resistor Unit, Braking
[Unit) is used, always set to 0 or 3.

B1
O

VS-626MC5 Braking resistor
O

The braking resistor connection terminals are
B1 and B2. Do not connect to any other termi-
nals. Connecting to any terminals other than
B1 or B2 can cause the resistor to overheat,
resulting in damage to the equipment.

Fig 3.14 Connecting the Braking Resistor

B Connecting the Braking Resistor Unit (LKEB) and Braking Unit (CDBR)
Connect the Braking Resistor Unit and Braking Unit to the Inverter as shown in the Figure 3.15. Using
the Inverter with the Braking Resistor Unit connected

Protect selection for : Di i i
L8-01 |internal DB resigtor 0: Disabled (no overheating protection)

(Type ERF) 1: Enabled (overheating protection)

0: Disabled (Deceleration as set. If deceleration time is too short, amain cir-

Clcuit overvoltage may result.)

1: Enabled (Deceleration is stopped when the main circuit voltage exceeds the

Covervoltage level. Deceleration restarts when voltage is returned.)

; _ | 2: Intelligent deceleration mode (Deceleration rateis automatically adjusted so
L3-04 t? 0?'.,' dﬂﬁ\,’.,eng one‘seiec [that in Inverter can decelerate in the shortest possible time. Set deceleration
g dec ha It
[timeis desregarded

3: Enabled (with Braking Resistor Unit)

[When abraking option (Braki ng Resistor, Braking Resistor Unit, Braking
[Unit) is used, always set to 0 or 3.

Set L8-01to“1" before operating thelnverter with the braking resistor without thermal overload relay trip
contacts.

The Braking Resistor Unit cannot be used and the deceleration time cannot be shortened by the Inverter
if L3-04issetto “1” (i.e., if stall prevention is enabled for deceleration).

To prevent the Unit from overheating, design the sequence to turn OFF the power supply for the thermal
overload relay trip contacts of the Unit as shown in Figure 3.15.

200 V Class Inverters with 3.7 to 7.5 kW Output and
400 V Class Inverters with 3.7 to 15 kW Output

LKEB Braking Re-
sistor Unit

Thermal overload

VS-626MC5 relay trip contact
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200 V Class Inverters with 11 kW or higher Output and
400 V Class Inverters with 18.5 or higher Output

CDBR Braking LKEB Braking Re-
Unit sistor Unit

Thermal protector

VS-626MC5 trip contact

Thermal overload
relay trip contact

Fig 3.15 Connecting the Braking Resistor Unit and Braking Unit

Connecting Braking Units in Parallel
When connecting two or more Braking Unitsin parallel, use the wiring and connectors shown in Figure
3.16. Thereareconnectorsfor selecting whether each Braking Unitisto beaMaster or Slave. Select“Mas-
ter” for the first Braking Unit only, and select “Slave” for al other Braking Units (i.e., from the second
Unit onwards).

Braking resistor overheat-
BTAKIG TESTSTor overneat- BTaKing TeSIStor overneat: ing contacts (Thermal
ing contacts (Thermal ing contacts (Thermal protector contacts)
@3 =) protector contacts) protector contacts)
1 2 1 2
Braking Braking Braking
Resistor Resistor Resistor
Unit Unit Unit
P B P B
e L D B0 o0 o) ¢ S0 O B) B0 150
e
MASTER MASTER
MASTER °
o
VS-626MC5| Bl
SLAVE SLAVE
1 5 5 1
Braking Unit #2 Braking Unit #3
2 6 6

4

Cooling fin overheating ~ Cooling fin overheating Cooling fin overheating
contacts (thermoswitch ~ contacts (thermoswitch contacts (thermoswitch
contacts) contacts) contacts)

Fig 3.16 Connecting Braking Units in Parallel
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Power Supply Sequence

MCCB

. ~ mC
Three-phase power: h ]
200 to 230 V, 50/60 Hz ~ R0 O—N\——l OR (L1)

or
38010460V, 50060 Hz S . O —“"‘LI b——0s (L2)
T =0 OT (L3)

THRX OFF ON MC }
{LO,.QJVQ,E%A&I.IM‘T‘

MC 1 | s} ‘
Overload relay trip coact VS-626MC5
of Braking Resistor Unit

M‘—“Mr"{gﬂj 7
TRX

R
t
I
I
I
I
THRX | |
|
I
3
i
I
!
i

S [J{';“‘R—g]»«

w

1
Fault contacts

* Use a transformer with 200 and 400 V outputs for the power supply of the
400 V Inverter.

Fig 3.17 Power Supply Sequence
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Wiring

3.5.1 Wire Sizes and Closed-loop Connectors

3.5 Wiring Control Circuit Terminals

A control signal line must not be longer than 50 m and must be separated from power lines.
The frequency reference must be input to the Inverter through twisted-pair wires.

3.5.1 Wire Sizes and Closed-loop Connectors

Terminal numbers and wire sizes are shown in Table 3.7.

Table 3.7 Terminal Numbers and Wire Sizes (Same for all Models)
. Terminal Wire Thickness .
Terminals Screws mm2 Wire Type
Stranded wire: 0.5 to . . o
1t0 111310 33 M3.5 1.25 « Shielded, twisted-pair wire
Singlewire: 0.5t01.25 | * S';L?ded.polyethylene-covered.vinyl sheath
cable
12(G) M35 05102

The closed-loop connectors and tightening torques for various wire sizes are shown in Table 3.8.

Table 3.8 Closed-loop Connectors for Ground Terminal
ere[‘rl'nf:lT::zliness Tsecrp;uzl Crimp Size Tightening Torque (NCm[J
05 1.25t03.5
0.75 1.25t035
M35 0.8
125 1.25t03.5
2 2t035
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3.8viring Control Circuit Terminals

3.5.2 Control Circuit Terminal Functions

Thefunctionsof thecontrol circuit terminalsare shown in Table 3.9. Usethe appropriate terminalsfor the

COITect purposes.

Table 3.9 Control Circuit Terminals
Type No. Signal Name Function Signal Level
1 Forward run/stop command Forward run when CLOSED; stopped when OPEN.
2 Reverse run/stop command Reverse run when CLOSED; stopped when OPEN.
3 External fault input \l/:v?elug WEENCLOSED normal
4 Fault reset Reset when CLOSED
Se- Multi-step speed reference 1 Auxiliary frequency reference | Multi-function contact in-
quence | 5 | (Master/auxiliary switch) when CLOSE| puts 24VDC,8mA
input CCommand signalscan be | Photocoupler isolation
signals Iti-step speed ref WIUIT-Slep seting 2When | sjecten by setting H1-01 &
6 Multi-st reference 2 y setting H1-01 to
® LOSED. H1-06.C
7 Jog frequency reference Jog run when CLOSED.
8 | Extemnal baseblock nverter output stopped when
11 | Sequence input common — 3
15 15V power output 15V power supply for analog references %,a; current: 20 mA)
33 | -15V power output -15V power supply for analog references (_,\J;lz)\(/ current: 20 mA)
13 -10to 10 V/-100% to 100% [-10to 10V (20 kD),
Analog Master speed frequencerefer- | 010 10V/100% 01010V (20 kD)
input ence 4 to 20 mA/100%, -10 to +10 V/-100% to 100%
signals | 4 0t0 +10 V/100% 41020 mA (2500)
f -10to 10 V/-100% to 100% | Auxiliary analog input -10to 10 V (20 k[),
16 | Multi-functionanaloginput | g'tg 10'v/100% (H3-05) 01010V (20 kD)
17 | Control common — | —
12 Shield wire, optional ground _ _
line connection point
9 | Running signal (INO contact) Bry comacts
unning sign: contact " g
959 Operating when CLOSED. %%n;agx_c‘;fazcs‘oyvAC
10 1A max. a 30 VDC
Multi-function outputs |
. Zero level (b2-01) or below
Se- 25 | Zero speed detection when CLOSED Open-collector oput
quence | | 50 mA max. at 48 V*
O_LIIpL;I 26 | Speed agree detection mg 'Efzo';g set frequency max
signals :
27 | Open-collector output common —
18 Htwh " Dry contacts
T . Fault when CLOSED across 18 and 20 Contact capacity:
19 | Faltoutputsignal (SPDT) | 5t when GPEN across 19 and 20 1A max. at 250 VAC
20 1A max. at 30 VDC
Multi-function analog moni-
21 Frequency output 0 to 10 V/100% frequency tor 1
Analog (H4-01, H4-02)
output 22 | Common — mrﬁA mn?a;(/ max. (5%
signals Multi-function analog moni-
23 [ Current monitor 5 V/iInverter'srated current tor 2
(H4-04,H4-05)

*  When driving an L load, such asarelay coil, always insert aflywheel diode as shown in Figure 3.18.

e
Coil ~

P Flywhe.el diode

The rating of the flywheel diode
must be at least as high as the cir-
cuit voltage.

Stgmat power: 50 mA max. = - |-
T
Fig 3.18 Flywheel Diode Connection
[u]126) [13] 14 [ 15 | 16 | 17 %
[t [ 23] 4] 5s[ 67
Fig 3.19 Control Circuit Terminal Arrangement
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Wiring

3.5.3 Control Circuit Terminal Connections (All Models)

3.5.3 Control Circuit Terminal Connections (All Models)

Connections to VS-626M C5 control circuit terminals are shown in Figure 3.20.

18

O——? Fault output (NO)

1 Fault output (NC)

Forward run/stop

Reverse run/stop

Multi-function contact input 1
Fault output common

3 (External fault)
Multi-function contact input 2

.
4 (Fault reset)
Multi-function contact input 3
Multi-function contact output
(Running signal)
Multi-function contact
‘ output common

5 (Multi-step speed

Multi-function contact input 4 reference 1)

6 (Multi-step speed ref-

Multi-function contact input 5 erence 2)

7 (Jog frequency reference)

Multi-function contact input 6

Multi-function output 1
[Zero speed signal)

26
Multi-function output 2

H A H | (Speed agree signal)
o : }/ < !
— H 15 — T 27.

Sequence input common

Frequency reference Multi-function output common

power supply +15 V
Frequency reference
power supply -15 V

Frequency reference
input (voltage)

Frequency reference
input (current)

)
| |
] 21 Multi-function analog
‘—F—(:)l 13 output 1
[ ' M Voltmeter
___________ L 14 | (Output frequency)
) ? ! Multi-function analog
D 234
J16 (Auxiliary frequen- T
| ?cy reference) 2

Multi-function analog output 2

input

Frequency reference
input common

Voltmeter (Out-
put current0

v

Multi-function analog
output common

Factory presets are shown in parentheses.
When driving an L load, such as a relay coil, always insert a flywheel diode as shown in Figure 3.18.

Fig 3.20 Control Circuit Terminal Connections
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3.6Viring Check

3.5.4 Control Circuit Wiring Precautions

3.6  Wiring

e Separatecontrol circuit wiring (terminals 1 to 33) frommain circuit wiring (terminasR, S, T, B1, B2,

U,V, W, ©, ®1, P2, and $3) and other high-power lines.

e Separate wiring for control circuit terminals 9, 10, 18, 19 and 20 (contact outputs) from wiring for

terminals 1t0 8, 21, 22, 23, 25, 26, 27,33 and 11to 1

e Usetwisted-pair or shielded twisted-pair cablesfor control circuitsto prevent operating faults. Process

cable ends as shown in Figure 3.21.
Connect the shield wire to terminal 12(G).

Shield sheath ~ Armor

r
Connect to shield sheath Insulate with tape
terminal at VS-626MC5

(terminal 12)

Fig 3.21 Processing the Ends of Twisted-pair Cables

Check

Do not connect here.

Insulate the shield with tape to prevent contact with other signal lines and equipment.

Check all wiring after wiring has been completed. Do not perform a buzzer check on control circuits.

e Isall wiring correct?

e Have any wire clippings, screws, or other foreign material been left?
o Areadl screwstight?

e Areany wire ends contacting other terminals?
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Wiring

3.7.1 Installing a PG Speed Control Card

3.7

Installing and Wiring PG Speed Control Cards

PG Speed Control Cardsare used for executing speed control using apulsegenerator (PG). Therearefour types
of PG speed control, as shown below. Select the type that fits the application and control method.

PG-B2
PG-X2

A/B-phase pulse input for open collector output or complementary outputs, for vector control
A/B/Z-phase pulse input for line driver input, for vector control

3.7.1 Installing

a PG Speed Control Card

Use the following procedure to install a PG Speed Control Card.

[N

w

>

PG Speed Control

4CN
Option-A
Connector

2CN
Option-C
Connector

3CN
Option-D
Connector

Connection -

terminals

7
Ground terminal 12

. Turn off the main-circuit power supply.
. Leaveit off for at least one minute before removing the front cover of the Inverter (or at least three

minutes for Inverters of 30 kW or more). Check to be sure that the CHARGE indicator is OFF.

. Insert the spacer (which is provided) into the spacer hole in the Inverter's mounting base.

For Invertersof 3.7 kW or lower, there aretwo adjacent holes. Insert the spacer into the 7CN hole. The
spacer cannot be easily removed if inserted into the wrong hole. Be very careful to insert the spacer
into the correct hole, and in the proper direction.

Referring to the enlarged illustration in the following diagram, align the PG Speed Control Card with
the catch position as shown by (&) and (b) and fit it precisely to the Option-A connector. Insert at (a)
first.

. Pass the spacer through the spacer hole at the Card. (Refer to A in theillustration.) Check to be sure

that it isprecisely aligned with the 4CN position, and snap it into the proper position. Be sureto press
itinfirmly until you hear it snap into place.

Option A mounting spacer

I Card  Spacer mounting hole (Accessory: SRNT41028-9)

b farrant b
ot o [opionA ] op F=——t—(_ nverter mouning base
:
8 . - @
i

| i
+ Inverter Spacer mounting '
! mounting base poje '
. conpl BG peed e i
< = Control ; yg et i
N board <N ! Control board 1
[ } J : Spacer !
L y e %Aounur(;g o !
: Gption D S Psesde Ny 1

e y i
- ol e ! Option A side ) !
H [P - o - )

Spacer mounting

O O RN
‘ (a)\\<> ¢ A
o
LN
—

Bottom

Enlargement

[BideD

[Front]

Fig 3.22 Installing a PG Speed Control Card
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3.Ihstalling and Wiring PG Speed Control Cards

3.7.2 PG Speed Control Card Terminal Blocks
The terminal specifications for each PG Speed Control Card are given in the following tables.
B PG-B2 (For Flux Vector Control Mode Only)

Table 3.10 PG-B2 Terminal Specifications

Terminal | No. Contents Specifications
1 12 VDC (5%), 200 mA max.
Power supply for pulse generator
2 0VDC (GND for power supply)
H:+8to12V
3 L:+1V max.
A-phase pulse input terminal (Maximum response frequency: 30 kHz)
TA1
4 Pulse input common
H:+8to 12V
5 L:+1V max.
B-phase pulse input terminal (Maximum response frequency: 30 kHz)

6 Pulse input common
1 . . Open collector output, 24 VDC, 30 mA max.
A-phase monitor output terminal -
A2 2 A-phase monitor output common
3 Open collector output, 24 VDC, 30 mA max.
B-phase monitor output terminal
4 B-phase monitor output common
TA3 (E) | Shield connection terminal o

B PG-X2 (For Flux Vector Control Mode Only)

Table 3.11 PG-X2 Terminal Specifications

Terminal | No. Contents Specifications

1 12 VDC (+5%), 200 mA max. (see note)
2 Power supply for pulse generator 0VDC (GND for power supply)
3 5VDC (5%), 200 mA max. (see note)
4 A-phase + input terminal
5 A-phase - input terminal
TA1 - n
6 | B-phase +input terminal Line driver input (RS-422 level input)
7 B-phase - input terminal Maximum response frequency: 300 kHz
8 Z-phase + input terminal
9 Z-phase - input terminal
10 | Common terminal 0VDC (GND for power supply)
1 A-phase + output terminal
2 A-phase - output terminal
3 B-phase + output terminal . X
- Line driver output (RS-422 level output)
TA2 4 B-phase - output terminal
5 Z-phase + output terminal
6 Z-phase - output terminal
7 Control circuit common Control circuit GND
TA3 (E) | Shield connection terminal o

Note 5VDC and 12 VDC cannot be used at the same time.
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Wiring

3.7.3 Wiring a PG Speed Control Card

3.7.3 Wiring a PG Speed Control Card
Wiring examples are provided in the following illustrations for the PG Speed Control Cards.
B PG-B2 (For Flux Vector Control Mode Only)
Three-phase 200 VAC VS-626MC5
(400 VAC) — M
OL© s v (O ' M} PG
MO wo—————

PG-B2

Power supply 0V

Power supply +12 V ()

A-phase pulse output (+)

A-phase pulse output (-) L

B-phase pulse output (+)

B-phase pulse output (-) v

} A-phase pulse monitor output

TA3 (E)
£t
® Shielded twisted-pair wires must be used for signal lines.

e Do not use the pulse generator's power supply for anything other than the
pulse generator (encoder). Using it for another purpose can cause malfunctions
due to noise.

® The length of the pulse generator’s wiring must not be more than 100 meters.

e The direction of rotation of the PC can be set in user constant F1-05. The
factory preset if for forward rotation, A-phase advancement.

} B-phase pulse monitor output

Fig 3.23 PG-B2 Wiring

1/0 Circuit Configuration

TAL
1
Oy +12V
PG power A2
supply +12V 2 1
oo Of ov Division rate circuit } <
NS
N A-phase pulse monitor
150
of 3 180 < 2 output
~ A-phase
Aphase . ROB AN pulses 3
pulse input O :‘7
150 180 S B-phase pulse monitor
5 150 180 4 output
] h
B-phase
B-phase . 470 }“: <L pu?ses
pulse input | 5
— 150 180 L
. A-ph
@ \When connecting to a voltage-output-type PG (encoder), selectaPG I~ L[ L puTS::E
that has an output impedance with a current of at least 12 mA to the
input circuit photocoupler (diode). — L1 Bephase
pulses
Fig 3.24 1/0 Circuit Configuration of the PG-B2
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3.Ihstalling and Wiring PG Speed Control Cards

B PG-X2 (For Flux Vector Control Mode Only)

Three-phase 200 VAC VS-626MC5
(400 VAC)

Power supply +12 V
Power supply 0 V [

Power supply +5 V

A woN e

A-phase pulse input (+) L

A-phase pulse input (-)

@

B-phase pulse input (+)

B-phase pulse input (-)

® ~ o

TA2

} A-phase pulse monitor output

} B-phase pulse monitor output

} Z-phase pulse monitor output

HOO 0000 0OHO00000000O0

[(@

| TA3 (E)

- -

® Shielded, twisted-pair wire must be used for signal lines.

o Do not use the pulse generator’s power supply for anything other than the
pulse generator (encoder). Using it for another purpose can cause
malfunctions due to noise.

® The length of the pulse generator’s wiring must not be more than 100 meters.

® The direction of rotation of the PC can be set in user constant F1-05. The
factory preset if for forward rotation, A-phase advancement.

Fig 3.25 PG-X2 Wiring
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3.7.4 Wiring PG Speed Control Card Terminal Blocks

3.7.4 Wiring PG Speed Control Card Terminal Blocks

Useno morethan 100 meters of wiring for PG (encoder) signal lines, and keep them separate from power
lines.

Use shielded, twisted-pair wires for pulse inputs and pulse output monitor wires, and connect the shield
to the shield connection terminal.

B Wire Sizes (Same for All Models)
Termina wire sizesare shown in Table 3.12.
Table 3.12 Wire Sizes

Terminal Wire Thick-
Terminal Screws nessCmm20 Wire Type
Pulse generator power stpply Stranded wire: 0.5 to
Pulse input terminal u] 125 « Shielded, twisted-pair wire
Pulse monitor output terminal Singlewire: 0.5t01.25 | « Shielded, polyethylene-cov-
ered, vinyl sheath cahle
Shield connection terminal M35 05t02

M Solderless Terminals for Control Circuit Terminals

The use of solderlessterminals for the control circuit terminalsis recommended because solderlesstermi-
nals are easy to connect securely.

Table 3.13 Straight Solderless Terminal Sizes

Wire Thickness Model di d2 Manufacturer
0.5 mm? A10.5-8WH 1.00 2.60
0.75mm2 A10.75-8 GY 120 2.80 .
Phoenix Contact
1mm? A11-8RD 1.40 3.00
1.5 mm?2 A115-8BK 170 3.50

.

Fig 3.26 Straight Solderless Terminal Sizes

Do not solder wires with the control circuit terminalsif wires are used instead of solderless terminals.

Wires may not contact well with the control circuit terminalsor thewires may be disconnected from the con-
trol circuit terminals due to oscillation if the wires are soldered.
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3.Ihstalling and Wiring PG Speed Control Cards

B Closed-loop Connector Sizes and Tightening Torque

The closed-loop connectors and tightening torques for various wire sizes are shown in Table 3.14.
Table 3.14 Closed-loop Connectors and Tightening Torques

Wire Thickness [mm?] E;gugl Crimp Terminal Size Tightening Torque (NOm)
05 1.25t035
0.75 1.25t03.5
M35 0.8
125 1.25t035
2 2t035

B Wiring Method

Use the following procedure to connect wires to the terminal block.
1. Loosen the terminal screws with athin-slot screwdriver.

2. Insert the wires from underneath the terminal block.

3. Tighten the terminal screws firmly.

Thin-slot screwdriver Blade of screwdriver

Control circuit
terminal block

Strip the end for [ [T T
5.5 mm if no
solderless ter-
minal is used. Solderless terminal or 3.5 mm max.
X wire without soldering Blade thickness: 0.6 mm max.
Wires
Fig 3.27 Connecting Wires to Terminal Block

O

Wiring Precautions

=

N

Separate PG Speed Control Card control circuit wiring (terminalsTA1 and TA2) frommain circuitwiring
and other high-power lines.

. Use twisted-pair or shielded twisted-pair cables to connect the PG to prevent operating faults. Process

cable ends as shown in Figure 3.28. The maximum cable length is 100 m.

Shield sheath ~ Armor

Do not connect here.

Connect to terminal Insulate with tape.
TA3 on the
VS-626MCS5.
Fig 3.28 Processing the Ends of Twisted-pair Cables

. Connect the shield to the ground terminal.
. Do not solder the wires to the control circuit terminals. The wires may not contact well with the control

circuit terminalsif the wires are soldered.

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

5.5 mm.
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3.7.5 Selecting the Number of PG (Encoder) Pulses

3.7.5 Selecting the Number of PG (Encoder) Pulses

m PG-B2
The maximum response frequency is 32,767 Hz.
UseaPG that outputsamaximum frequency of approximately 20 kHz for therotational speed of themotor.

Motor speed at maximum frequency output (r/min)

50 x PG rating (p/rev) = 20,000 Hz
Some examplesof PG output frequency (number of pulses) for the maximum frequency output are shown

in Table 3.15.
Table 3.15 PG Pulse Selection Examples
Motor's Maximum Speed Cr/min0 PG Rating PG Output Frequency for Maximum
Cp/revd Frequency OutputCHzO
1800 600 18,000
1500 800 20,000
1200 1000 20,000
900 1200 18,000

Note 1.The motor speed at maximum frequency output is expressed as the sync rotation speed.
2. The PG power supply is12 V.
3. A separate power supply is required if the PG power supply capacity is greater than

ZOOhmﬁ) (If momentary power loss must be handled, use a backup capacitor or other
metho

Capacitor for power mo-
mentary power loss

Fig 3.29 PG-B2 Connection Example
B PG-X2
Both 12V and 15V are available as PG power supply. Verify the PG power supply specifications before
connection.

The maximum response frequency is 300 kHz.
Use the following equation to computer the output frequency of the PG (fPG).
foo (H2) = Motor speed at mammung(f)requa*lcy output (r/min) x PG rating (p/rev)

A separate power supply isrequired if the PG power supply capacity isgreater than 200 mA. (If momen-
tary power loss must be handled, use a backup capacitor or other method.)

o

Ly
Capacitor for momen:
A O-Ttary power loss ™ T

i
Fig 3.30 PG-X2 Connection Example
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Setting User Constants

This chapter describes setting user constants using the Digital Operator.

4.1 Using the Digital Operator ................ 4-2
42 Modes ... 4-4
421 InverterModes ... 4-4
4.2.2 Switching Modes .. 4-5
4.2.3 User Constant AccessLevels .................... 4-6
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4.2.6 ProgrammingMode. ... 4-26
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Setting User Constants

4.1 Using the Digital Operator

This section describes the component names and functions of the Digital Operator. The component names
and functions are shown in Figure 4.1 and Key functions are described in Table 4.1.

DRIVE FWD REV REMOTE . .
e © @ SEQ ® o REF }Operaﬂon Mode Indicators

DRIVE: Lit when in operation mode.
FWD:  Lit when there is a forward run command input.
REV: Lit when there is a reverse run command input.
Frequency Ref SEQ: Lit when the run command from the control cir-
U1-01 = 00.00 HZ cuit terminal is enabled.
REF: Lit when the frequency reference from control
circuit terminals 13 and 14 is enabled.

DIGITAL OPERATOR
JVOP-130

Data Display

Two-line LCD that displays data for monitoring,
user constants, and set values with 16 characters
per line.

4 LOCAL MENU ESC
REMOTE
DATA
106
J AJ ENTERJ

— Keys

Execute operations such as setting user constants,
monitoring, JOG, and autotuning.

Fig 4.1 Digital Operator Component Names and Functions



4.Using the Digital Operator

Table 4.1 Key Functions
Key Name Function
Switches between operation (LOCAL) viathe Digital Operator
and control circuit terminal (REMOTE) operation.
LOCAL/REMOTE K . " .
OCAL/ o 4 This Key can be enabled or disabled by setting a user constant
(02-01).
MENU Key Displays menus.
esc ESC Key ‘I?returns. to the status before the DATA/ENTER Key was
J0GK Enables jog operation when the VS-626MC5 is being operated
& from the Digital Operator.
Selects the rotation direction of the motor when the
FWD/REV Key VS-626MC5 is being operated from the Digital Operator.
Sets the number of digits for user constant settings.
RESET K
& Also acts as the reset Key when a fault has occurred.
Selects menu items, groups, functions, and user constant
Increment Key names, and increments set values.
Selects menu items, groups, functions, and user constant
Decrement Key names, and decrements set values.
DATA/ENTER Key tIinelyeras; ;ngu items, functions, constants, and set values after
RUN K Starts the VS-626M C5 operation when the VS-626MC5 isin
& operation with the Digital Operator.
Stops VS-626MC5 operation.
STOP Key This Key can be enabled or disabled by setting a user constant

(02-02) when operating from the control circuit terminal.

Note Except in diagrams, Keys are referred to using the Key names listed in the above table.

W
Lit Blinking  Not lit

The RUN and STOP indicators light and blink to indicate operating status.

Fig 4.2 RUN and STOP Indicators




Setting User Constants

4.2.1 Inverter Modes

4.2 Modes

Thissection describesthe V S-626M C5'smonitor modes, switching between modes, and accessing/setting user
constants.

4.2.1 Inverter Modes

TheVS-626MC5 Inverter’suser constantsand monitoring functions have been organized in groupscalled
modes that make it easier to read and set user constants.

The VS-626MC5 is equipped with 5 modes, as shown in the Table 4.2.
Table 4.2 Modes
Mode Primary function(s)

The Inverter can be run in this mode.

Operation mode Use this mode when monitoring val ues such as frequency references or output
current, displaying fault information, or displaying the fault history.

Use this mode when selecting the language displayed on the Digital Operator, se-
Initialize mode lecting the access level for reading/setting user constants, selecting the control
mode, or initializing the user constants.

Use this mode when reading/setting the user constants required for operation.
The program-mode functions are subdivided into the following groups:
« Application:  Operation mode selection, DC control, speed search, etc.

¢ Tuning: Acceleration/deceleration times, S-curve characteristics, carrier
frequencies, etc.

Reference:  Settings related to frequency control

Motor: VIf characteristics and motor constants

Option: Settings for Optional Cards

o Termina: Settings for sequentia 1/0 and analog 1/0

« Protection:  Settings for the motor and inverter protection functions
* Operator: Selects the Digital Operator’s display and Key functions
* Winding:  Settings for winding change function (Optional)

Programming mode

.

(Usable only with in vector control mode)

Use this mode when running a motor with unknown motor constants in the vector
control mode. The motor constants are calculated and set automatically.

Perform autotuning for motor unit separately before vector control operation.

Autotuning mode

Modified constants Use this mode to read/set user constants that have been changed from their factory-
mode (See note) set values.

Note Always perform autotuning for motor unit separately bofore vector control operation.



4.2.2 Switching Modes
Oncethe Inverter has been put into operation mode by pressing the Menu Key, the Increment and Decre-
ment Keys can be pressed to switch to other modes. Press the DATA/ENTER Key to read/set the user
constants in each mode.
Press the ESC Key to return to the mode display from the user constant display.

Pressthe DATA/ENTER Key twice to write aconstant and then press the ESC Key to return to the mode
display. Thisisthe most Basic operation, so you should remember it.

All modes/constant
[Operation mode

— MCS5[1Main Menu(I)
™ Operation

/

[Oinitialize mode
MC50Main Menu0

Initialize

Monitor (Frequency reference value)

Frequency Ref
U1-01 = 0.000HZ

Operator display language selection

Select Language
English
Frequency reference input method
selection

Display contents differ depending on the
access level (AL-01)

A1-00 = 1000
English

[Programming mode

MC5[Main Menu(l) Ry Source
P g Terminal

l T (Access level: [Quick-start)

DAutotuning mode
(Open loop vector control at factory
setting) Autotuning

(Rated voltage setting)
MC5[Main Menu(l)
Autotuning

Function b1
Sequence

Rated Voltage —— Rﬁl’ed Voltage
200.00VAC 200.0 VAC
- l T Displays constants changed

from factory settings

[Modified constant mode

MC5[1’Main Menu(l) —L >
Modified Consts < None Modified

(Mode Display) Function Constant Display
(Constant Reading) (Constant Setting)

Fig 4.3 Mode Transitions

O
IMPORTANT When running the Inverter after using digital operator, pressthe MENU Key to enter the operation mode and
then pressthe DATA/ENTER Key from the operation modedisplay to bring up themonitor display. Run com-
mands cant’t be received from any other display. (Monitor display in the operation mode appears when the
power isturned ON.)
O



Setting User Constants

4.2.3 User Constant Access Levels

4.2.3 User Constant Access Levels

The VS-626M C5 has three access levels which divide the various user constants based on their applica-
tions, as shown below. The access level restricts which user constants can be set or displayed.

Quick-start Allows reading/setting of user constants required for simple operation. (factory preset)
Basic Allows reading/setting of Basic user constants.
Advanced Allows reading/setting of all user constants.

Set the access level in initialize mode with user constant A1-01.

B Changing the Access Level from Quick-start to Basic

The Inverter is set at the factory to start in the Quick-start access level. Use the following procedure to
change from the Quick-start level to the Basic level.

Step Key Sequence Digital Operator Display Remarks
1 [ MC5[Main Menu[LJ
MENU N
Operation

MC500Main MenuJ
Initialize

I ]

3 DATA Select Language
ENTER English
4 Access Level

[
E
E
{
{

- J _Juv _Ju _J _J _J _J _J

5 DATA A1-01 = (20010
ENTER QUICK-START
6 A A1-01=(3
Basic
7 DATA
ENTER Entry Accepted
Access Level After approx. 3 seconds, the Operator
Basic display is as shown on the left.

As shown above, Quick-start has changed to Basic.
These seven steps can beillustrated as when in Figure 4.4.

MC5[Main Menu(D Select Language
Initialize English

Access Level Al1-01 = 200100
QUICK-START QUICK-START
A1-01=1(3
Basic
Access Level
N -
Basic Entry Accepted

Fig 4.4 Changing Quick-start to Basic




4.Modes

B Setting User Constants in Each Access Level
Thedisplayed access |evel will change when programming modeis selected. The display will not change
for access levelsin operation mode, initialize mode, autotuning mode, and modified constants mode.

This section provides the procedure to change the accel eration time to 20.0 sin each accesslevel. Theac-
celeration time (C1-01) is a user constant in programming mode.

If the new user constant setting is not written to the Unit by pressing the DATA/ENTER Key within one
minute after starting the procedure, the display will automatically revert to the original user constant set-
ting. In this case, the procedure must be started again.

Operation mode
Initialize mode

—
oar
E=
\ I - \
[Advanced [Basicl [Quick-start(
Displays group level. Displays function level. Displays constant level.

!
! —{ Application }—'—{ bl Sequence }—4{ b1-01 Reference Source ‘
!
!

l
b1-02 Run Source
b1-03 Stopping Method

l
Constant to be changed _

—( Tuning C1 Accel/Decel }—%Cl-ol Accel Time 1 ‘

—{ Reference C2 S-curve Acc/Dec ‘ —{ C1-02 Decel Time 1
l

4

[ModeO) ! [Groupd ! [Function(] ' [Constant[]

Fig 4.5 Constant Access Levels



Setting User Constants

4.2.3 User Constant Access Levels

«4EXAMPLEp Setting a User Constant in the Quick-start Access Level
The user constant level will be displayed when the DATA/ENTER Key is pressed at the programming

mode display.
Use the following display to set the acceleration timeto 20.0 s.
Step Key Sequence Digital Operator Display Remarks
1

MC5["Main Menu[1J

MENU N
Operation

MC500Main Menu1J
Programming

Reference source Changed to constant setting level.

Terminals

Run Source
Terminals

Stopping Method
Ramp to Stop

C1-01=10.0 Sec

RREREHRE

Selects the user constant so that the

Accel Time 1
o]
.

leading O blinks. The digit that is
ENTER
10.0 Sec blinking can be changed.
8 Accg| Time 1 Blinking digit moves 2 placesto the
R%Er 0010.0 Sec right.
Presstwice.
9 A Accel Time 1 Changes 10 2.
0020.0 Sec
10 DATA

m|
z
=1
m
Bl

Entry Accepted

After approx. 3 seconds, the Operator
display isas shown on the left.

Accel Time 1
C1-01=20.0 Sec

J
J
J
J
J
Accel Time 1 }
J
J
J
J
J

The acceleration time has been set to 20.0 seconds.
Step Key Sequence Digital Operator Display Remarks
n [ MC5Main Menu[LJ }

E Programming

]

Returns to programming mode display.
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«4EXAMPLEp Setting a User Constant in the Basic Access Level
The function level will be displayed when the DATA/ENTER Key is pressed at the programming mode

display.
Use the following display to set the acceleration timeto 20.0 s.

Step

Key Sequence

1

10

1

Digital Operator Display

Remarks

MENU

[

MC500Main Menud
Operation

Pl

MC500Main Menud
Programming

C1-01=20.0 Sec

ESC

Function C1
Accel/Decel

Presstwice.

DATA Function bl
ENTER Sequence
A Function b2

DC Braking
A Function C1
Accel/Decel

DATA Accel Time 1
ENTER C1-01=10.0 Sec
DATA Agcel Time 1
ENTER 0010.0 Sec

n
> Accel Time 1
RESET 0010.0 Sec
Press twice. o
A Acce| Time 1
0020.0 Sec
n

DATA

ENTER Entry Accepted
[ Accel Time 1

]

Changed to constant reading (func-
tion) level.

Changed to constant setting level,.

Selects the user constant so that the
leading 0 blinks. The blinking digit
can be changed.

Blinking digit moves 2 places to the
right and the “1” blinks.

Changes 1to 2.

Writes-in the new setting.

The Operator display is as shown on
the left.

Returnsto “Function C1 Accel/Decel” display.



Setting User Constants

4.2.3 User Constant Access Levels

«4EXAMPLEp Setting a User Constant in the Advanced Access Level
Thegroup level will be displayed when the DATA/ENTER Key ispressed at the programming modedis-
play.

Use the following procedure to set a constant.
Step | Key Sequence Digital Operator Display Remarks
1

MC500Main Menud

MENU .
Operation

MC5000Main Menud
Programming

P

Presstwice.
3 DATA Group b
ENTER Application
4 A Group C
Tuning
5 DATA Function C1 Changed to constant reading (function)
ENTER Accel/Decel level.
6 DATA
ENTER C1-01 =10.0 Sec
7 DATA Agrel Time 1 Selects the user constant so that the
4 ENTER 0010.0 Sec leading 0 blinks. The blinking digit
- can be changed.
8 Accel Time 1 Blinking digit moves 2 places to the
R% 0010.0 Sec right and the “1” blinks.
Presstwice.

Acggl Time 1 Changes1to 2.

0020.0 Sec
I

©
g
3

10 Writes-in the new setting, 20.0's.

m
z
=1
m
By

Entry Accepted

After afew seconds, the Operator dis-

Accel Time 1
play is as shown on the left.

C1-01 =20.0 Sec

)
)
)
)
)
Accel Time 1 }
)
)
)
)
)

1
E

]

Function C1
Accel/Decel

Theconstant setting in Advanced level (acceleration time changefrom 10.0to 20.0 s) hasbeen compl eted.
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4.2.4 Operation Mode

Operation mode is the mode in which the Inverter can be operated.

Many user constants can’t be changed when the Inverter is operating. Refer to User Constant List for de-
tails.

Thefollowing monitor displays are possiblein operation mode: The frequency reference, output frequen-
cy, output current, and output voltage, as well as fault information and the fault history.

O
IMPORTANT When running the Inverter, pressthe MENU Key first to enter the operation mode and then pressthe DATA/
ENTER Key from the operation mode display to bring up the monitor display.Run commands can’t be re-
ceived from any other display. Once the Inverter isrunning, it can be switched to other modes.
O

B Operations in Operation Mode
Key operations in operation mode are shown in Figure 4.6.

All modes/constants
Power ON

[Operation Mode

MC5Main MenuD
Operation

Frequency reference setting/display

Frequency Ref
U1-01 = [10.000HZ

/Ou(!pul frequency display

Output Freq
U1-02 = [10.000Hz

SN

Output current display

Output Current
U1-03 = [0.000A

|

Output voltage display
Output Voltage
U1-06 = [0.00VAC

e

Function selection U2 (fault trace)

Contents of fault trace

Current Fault
None

Contents of fault history
Last Fault
None

Various monitors

Function U2
Fault Trace

'

Function selection U3 (fault history)
Function U3
Fault History

'™~

Function selection U1 (Monitor)
Function U1 > Frequency Ref
Monitor -~ U1-01 = 00.00CHZ

] H

Fig 4.6 Operations in Operation Mode

B Conditions for Monitoring
Table 4.3 shows the items that can be monitored in operation mode.
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Setting User Constants

4.2.4 Operation Mode

The “Valid accesslevels’ column in the table indicates whether an item can be monitored in a particular
access level and control method. The codes in this column have the following meanings.

Q | Itemsthat can be monitored in the Quick-start access level only.
B | Itemsthat can be monitored in the Quick-start and Basic access levels.
A | Itemsthat can be monitored in all access levels. (Quick-start, Basic, and Advanced)
O | Itemsthat cannot be monitored in the control mode shown.
The output signal levels for multi-function anal og outputs shown in the table are for again of 100.0 and
abias of 0.00.
Table 4.3 Constants Monitored in Operation Mode
Func. | Con- Name Output Signal Levels for | e | Valid Access Levels
tion stant Digital Operator Function Muiti-function Analog Out- | joit | Open Loop Flux
0. Display puts Vector Vector
Frequency refer- Monitors/sets the frequency ref-
U101 ence erence value. 10 V: Max. frequency 0.01 Q Q
—————————{ Thedisplay units can be set with | (0to =10 V possible) Hz
Frequency Ref user constant 01-03.
Output frequency | Monitors the output frequency. 10V: Max. frequen
UL02 ——— | Thedisplay unitscan besetwith |~ o ox oae Y 0.01 Q Q
Output Freq user constant 01-03. (0to=10V possible)
Output current .
ut-03 PSR ponitors the output current, | <0 V- Rated current 01A Q Q
Output Current (0to +10V output)
4 | Control method . .
U1-04 Shows which control mode is Can't be output. C Q Q
Control Method set. '
Motor speed 10 V: Max. frequency 0.01
U1-05 ————————{ Monitors the motor speed. ; . '
Motor Speed - (0to+10V possible) Hz Q Q
U1-06 M Monitors the Inverter'sinternal | 10 V: 200 (400) VAC 01V 0 Q
Output Voltage output voltage reference value. | (0to +10 V output) :
U1-07 |DC bus voltage | yjoniitors the DC voltage of the | 10 V: 400 (800) VDC 1V o 9
DC Bus Voltage Inverter'sinternal main circuit. | (0to +10 V output)
| | Output power Monitors the output power. )
MBS y108 — | (Thisisan intemally detecied | L0 V- M3 MOIOr ity gy | g Q
tor Output kWatts value) (0to =10V possible)
Torque reference | Monitorsthe internal torque ref- X
U1-09 ——— ] erence value when vector con- 10V: Reted “”“f‘e 01% Q Q
Torque Reference | trol isused. (0to+10V possible)
Shows input ON/OFF status.
) U1-10=00000000
Input terminal sta- ppga
L 1: Terminal 10N
L 1: Terminal 2 ON
U1-10 1: Terminal 30N Can't be output. o Q Q
1: Terminal 4 ON
1: Terminal 5 ON
Input Term Sts 1: Terminal 6 ON
1: Terminal 7 ON
1: Terminal 8 ON
Shows output ON/OFF status.
Output terminal U1-11=00000000
status
1: Terminals 9-10 ON
U1-11 1:Temina 2508 | Can't be output. a Q Q
1: Termind 260N
Output Term Sts Not used. (always 0)
1: Terminals 18/19-20|
ON

-12



4.Modes

Func. | Con- Name : Output Signal Levels for | . Valid Access Levels
tion | Stant [ pigital Operator Function Multi-function Analog Out- | joit | Open Loop Flux
No. Display puts Vector Vector
Inverter operating status.
U1-12=00000000
Operation status rap4
t 1: Running
1: Zero-speed level
u1-12 1 Reverse Can't be output. C Q Q
1: Resst input ON
1: FreflFout agree
Int Ctl Sts 1 1 Inverter reerty
1: Minor fault detected
1: Major fault detected|
Cumulative opera- Monitors the Inverter's elapsed
o P operating time.
R Theinitia value and running/ g
u-13 power-on time selection can be Can't be output. lbr Q Q
i set with user constants 02-07
Elapsed Time and 02-08.,
Software No.
u1-14 Manufacturer’s |D number Can't be output. C Q Q
FLASH ID
Terminal 13 input h{l]o?itorstheingfut volta?e li)f
voltage level the frequency reference (volt- |15 1009% (10 V,
U115 age). ©to $10V°(0§ib)|e) 01% B B
Term 13 Level Aninput of 10 V corresponds to - P
100%.
Terminal 14 input | Monitorsthe input current of the
U1-16 current level frequency reference (current). 20 mA: 100% (20 mA) 01% B B
Aninput of 20 mA corresponds | (0 to +10 V output) §
Term 14 Level t0 100%.
Status Terminal 16 input | Monitors the input voltage of
Moni- | 4117 voltage level the multi-function analog input. | 10 V: 100% (10 V) 01% B B
tor Aninput of 10 V correspondsto | (0to =10V possible) :
Term 16 Level 100%.
Mot Monitors the calculated value of
Cuc;rgrms ?Ig()mdary the motor's secondary current | 10 V: Rated secondary cur-
U1-18 (). rent 0.1% B B
The motor’s rated secondary (0to +10V output)
Mot SEC Current current corresponds to 100%.
Mot iti _ | Monitors the calculated value of
,e?,t"(ﬁde)“' 19 U | the motor's excitation current | 10 V: Rated secondary cur-
U1-19 (Id). rent 0.1% B B
The motor’s rated secondary (0to +10V output)
Mot EXC Current | ¢\ rreng corresponds to 100%.
Monitors the output frequency
Output frequency
after soft-start ater a.\suft start. 10V Max. frequen 0.01
U1-20 The display shows the frequen- . - frequency ! A A
cy without the correction from | (0to +10 V possible) Hz
SFS Output compensation functions such as
slip compensation.
i Monitors the input to the speed
ASR input
uL-21 P control loop. 10 V: Max. frequency 0.01% C A
The max. frequency corresponds | (0 to +10 V possible) :
ASR Input o o0 ( p )
Monitors the output from the 3 _
ASR output control loop. 10 V: Rated secondary cur-
ut-22 The motor’s rated second. rent 0.01% t A
ASR Output current corresponds to 100%. (0to+10V possible)
Monitors the speed deviation
U123 Speed deviation within the speed control loop. | 10 V: Max. frequency 0.01% - A

Speed Deviation

The max. frequency corresponds
to 100%.

(0to+10V possible)
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Setting User Constants

4.2.4 Operation Mode

Func. | Con- Name _ Output Signal Levels for | . Valid Access Levels
tion | Stant [ pigital Operator Function Multi-function Analog Out- | \joit | Open Loop Flux
No. Display puts Vector Vector
. Monitors the reference value
DI-16H2 input sta- | from aVS-626M C5-DI16H2
UL25 us Digital Reference Card. Can't be output g A A
- The value will be displayed in output.
B binary or BCD depending on
DI-16 Reference User constant F3-01.
Output voltage ref- | Monitorsthe Inverter'sinternal
ul-26 | erence (V) voltage reference value for the | 10 V: 200 (400) VAC 01V A A
- | motor’s secondary current con- | (0to +10 ibl -
Voltage Ref (Vq) trol. (Oto= possible)
Output voltage ref- [ Monitorsthe Inverter'sinternal
Ul-p7 |erence (vd) voltage reference value for the | 10 V: 200 (400) VAC 01V A A
f——————— | motor's excitation current con- | (0to +10 V possible) -
Status Voltage Ref (Vd) trol.
{\/Ioni- Software No. Marusf § "
o Juies |CPV Manufacturer’s CPU SOftWare. | copit pe output. 01v A A
CPUID
QXCE outputof d | pMonitors current control output
u1-32 | & value for motor's secondary cur- | 10 V: 100% 0.1% A A
ACR (q) Output | rent.
ACR output of d Monitors current control output
U1-33 | XIS value for motor's excitation cur- | 10 V: 100% 01% A A
ACR (d) Output rent.
| OPE fault Sonsthe o
constant ows the first constant num }
U4 |77 | wherean OPE fault isdetected. | Can't beoutput. o A A
OPE Detected

-14
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Table 4.3 Constants Monitored in Operation Mode (Continued)

Func. | Con- Name v Output Signal Levels for | \p.o Valid Access Levels
tion stant | pigital Operator Function Multi-function Analog Out- | jirc | Open Loop Flux
No. Display puts Vector Vector
Current fault
u2-01 Information on the current fault C Q Q
Current Fault
Last fault .
u2-02 Information on the last fault C Q Q
Last Fault
Frequency refer-
U2-03 |enceat fault Frequency reference value when 0.01
3 the “last fault” occurred. Hz Q Q
Frequency Ref
Output frequency o ‘ hen the | 001
at fault utput frequency when the “last .
u2-04 fault” occurred. Hz Q Q
Output Freq
Output current at o nen the*|
fault utput current when the *last
u2-05 fault” occurred. 01A Q Q
Output Current
Motor speed at M hen the | 001
fault otor speed when the “last X
U2-06 fault” occurred. Hz Q Q
Motor Speed
Output voltage ref- o | hen the |
erence at fault utput voltage when the “last
u2-07 fault” occurred. o1v Q Q
Fault Output Voltage
trace DC bus voltage at 2
(See U2-08 fault The main circuit DC voltage Can't be output. 1v
note.) - when the “last fault” occurred. Q Q
DC Bus Voltage
Output power at o hen the |
fault utput power when the “last
u2-09 fault” occurred. 01kw Q Q
Output kWatts
Torque reference | Torque reference when the *last
U2-10 |atfault fault” occurred. 01% Q Q
Torque Reference | (Therated torque = 100%.)
Input terminal sta- | |nput terminal status when the
U2-11 | tus atfault “last fault” occurred. o Q Q
Input Term Sts (Same format as U1-10.)
Output terminal Output terminal status when the
U212 |Status at fault “Jast fault” occurred. o Q Q
Output Term Sts (Same format as U1-11.)
Operation status | |nverter operating status when
U2-13 |atfault the “last fault” occurred. o Q Q
Inverter status (Same format as U1-12.)
Cumulative opera- | g :
ey apsed operating or power-on
U2-14 |tion time atfault | ime when the *last fault” oc- 1hr Q Q
Elapsed time curred.

Note When faults CPFO00, 01, 02, 03, UV1 and UV2 occur, afault trace is not performed.
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4.2.4 Operation Mode

Eunc. | Con- Name ! Output Signal Levels for |\ Valid Access Levels
tion stan Digital Operator Function Multi-function Analog Out- | joie | Open Loop Flux
No. Display puts Vector Vector
U301 Most recent fault \nformati the last fauit C
- Last Fault ‘ormation on the last fault. Q Q
Second most re- Informati the 210 to [t
cent fault nformation on the 2 to
U3-02 foult. o Q Q
Fault Message 2
fhid most recent Information on the 39 to last
fault I
U3-03 fault, al Q Q
Fault Message 3
[ | Fourth/oldest fault i th [
U3-04 }nf?trman on on the 4 to last C Q 0
Fault _Fault Message 4 ault.
histo- Cumulative opera- | g| =
~Umt apsed running or power-on |
Péee U3-05 | tion time at fault time when the last fault oc- Can't be output. 1hr Q Q
note.) Elapsed Time 1 curred.
Accumulated time | g apsed running or power-on
us-06 | Of second fault | fime when the 21 to last fauit 1hr Q Q
Elapsed Time 2 occurred.
| Accumulated time | g apsed running or power-on
u3-07 | of third fault time when the 39 to last fault 1hr Q Q
Elapsed Time 3 occurred.
Accumulated time .
of fourth/oldest Elapsed running or power-on
U3-08 | fault time when the 41 to |ast fault 1hr Q Q
f——————————| occurred.
Elapsed Time 4

Note Faults CPF0O, 01, 02, 03, UV1 and UV2 are not recorded in the fault history.

B Monitoring at Startup

In operation mode, the frequency reference, output frequency, output current, and output voltage can be
monitored immediately if the factory presets are being used. One of thesefour values, the output voltage,
can be changed to adifferent monitor item. When an item other than the output voltageisto be monitored,
set that valuein user constant 01-01 (Monitor selection). Refer to the example proceduregiven later inthis
manual.

When the power isturned ON, the frequency reference will appear in the Unit's data display if the factor
presets are being used. Any one of the four values monitored at startup (frequency reference, output fre-
quency, output current, or the value set in user constant 01-01) can be selected to appear when the power
isturned ON.

Thevaluethat appearsat startup is determined by user constant 01-02 (Monitor selection after power up).
User constants 01-01 and 01-02 can be changed in the Basic or Advanced access levels. These user
constants can be changed during operation.

H Monitor Displays

The following notation is used in this manual when describing user constants.

User tha_nge Setti E Valid Access Levels
Constant Display N uring etting | . | Factory
Number isplay rame O[Fi’gifla' Range M | Setting O[i?;chﬁop Flux Vector
01-01 Monitor selection 5] 41028 - 6 B B

Usethelast two digits from the U1 Monitor list (U1-C00) to select avalue. For example, the torque refer-
enceis U1-09, so input 9 to select the torque reference.
Indicates whether or not the constant can be changed during operation.
Change during - -
Operation 0 [ Can be changed duri ng‘operatlon:
[u] ‘ Cannot be changed during operation.
Setting Range The setting range for the constant.
Units The unit used to set the constant (“-" indicates that no unit is used).

The value preset at the factory. (There are different factory settings for each control meth-
od, i.e., if the control method is changed, the factory setting can also change.)

[ n((iji cates the control methods and access |evels under which the constant can be accessed
and set.

Factory Setting

Accessible/settable under Quick-start.

Accessible/settable under Quick-start or Basic.

Accessible/settable under al access levels (Quick-start, Basic, and Advanced).
Not accessible/settable in the specified control method.

Valid Access Q
Levels B
A
]
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<4EXAMPLEp

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring eting | ynit | RGO e Loo
Number o{i’gr"a' Range Setting p\/ector P | Flux Vector
Monitor selection after
01-02 power up [m} 1to4 - 1 B B

Use constant 01-02 to indicate which value will be displayed when the Inverter isstarted. Refer to thefol-
lowing table.

Monitor Display Contents at Startup

Setting

Contents

1

Indicates the frequency reference at startup.

Indicates the output frequency at startup.

2
3
4

Indicates the output current at startup.
Indicates the value set in user constant 01-01 at startup.

Changing Monitor Display to Output Power at Startup in Basic Access Level

Changetheaccesslevel toBasicif itisnot already set there. Refer to Figure 4.4 for the procedureto change
from the Quick-start to Basic access level.

Use the following procedure to change the display from the output voltage to the output power.

Step Key Sequence Digital Operator Display Remarks
1 [ MC50Main MenuCd }
MENU N
Operation
2 A MCSMain MenuC)
Programming
Presstwice.
3 DATA Function bl Changed to constant reading (func-
ENTER Sequence tion) level.
4 V Function o1
Monitor Select
Presstwice.
5 DATA User Monitor Sel Changed to constant setting level.
ENTER Output Voltage
6 DATA 01-01 = 060
ENTER Output Voltage
4 A 01-01 =8
Output kWatts
Presstwice.
8 DATA Writes-in the new setting.
ENTER Entry Accepted
User Monitor Sel After afew seconds, the Operator dis-
Output kWatts play isas shown on the left.

Output power has been set in place of output voltage.
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4.2.5 Initialize Mode

<«4EXAMPLEp Changing Monitor Display to Output Current at Startup in Basic Access Level

Usethefollowing procedureto change user constant 01-02 so that the output current isdisplayed at startup.
(The procedure continues from the end of the previous example.)

Step Key Sequence Digital Operator Display Remarks
1 User Monitor Sel Check the display.
Output kWatts

Power-On Monitor
Frequency Ref

1]

3 01-02 = CLO0
ENTER Frequency Ref
4 A 01-02= 1B
Output Current
Presstwice.
5 DATA
ENTER

After afew seconds, the Operator dis-

Power-On Monitor 3
play is as shown on the | eft.

Output Current

Function o1
Monitor Select

m

uid

SC

MC500Main Menu(J
Programming

)
[ ]
[ ]
[ ]
[ ]
[ ]
[ )

Output current has been set in monitor selection after power ON.
4.2.5 Initialize Mode

Theinitialize mode is used to select the language displayed by the Unit, the access level, and the control
method; it isalso used to initialize the Unit’s user constants. The structure of theinitialize modeisshown
inFigure4.7.

Operation mode

Initialize mode }74‘ Language

Programming mode ‘ —{ Access level

Control mode

4‘ Function Selection A2 ‘ A2-01 User Pram 1 ‘

A2-02 User Pram 2

-
|

|

|

|

|

|

|

|

|
[

-

Accessible/settable only in Advanced setting level.

Fig 4.7 Structure of Initialize Mode User Constants
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B Selecting the Display Language: A1-00
e Use constant A1-00 to select the language displayed by the Inverter. A value of 0 sets English and a
value of 1 sets Japanese.

e Thisuser constant isnot returned to thefactory setting when constantsareinitialized. It must bemanu-
ally reset to the factory setting.

User tha_nge Seti Fact Valid Access Levels
Constant Name uring etting Unit actory 0O
Opera- Range Settin pen Loop
Number t?on 9 9 Vector Flux Vector
Language selection for 0 (English), 1
A1-00 Digital Operator display o 1(Japanese) | T | (dpanesd) Q Q

<4EXAMPLEp Changing the Language to English
Use the following procedure to change the display language from Japanese to English.

Step Key Sequence Digital Operator Display Remarks
1 MC5 D000
MENY oo

MC5 0000000000
[EEEEEEEES)

PIE

3 DATA
ENTER

[IT)(Language)
[0 (Japanese)

001 (Japanese)

A1-00 =00
English

3
m
z
=1
m
3|

6 DATA Writes-in the new setting.

m
z
=1
m
By

Entry Accepted

After afew seconds, the Operator dis-

Select Language ;
play is as shown on the | eft.

English

( |
( | |
( |
( )
[ |

The display language has been set to English.
B Setting the Access Level: A1-01
e Usecongtant A1-01 to select the user constant access|evel. Thislevel determineswhich user constants

can be changed and displayed.
e Theuser constantsthat can bedisplayed and changed al so depend upon the control method being used.
User (ijha_nge Setti Fact Valid Access Levels
Constant N uring etting .. | Factory
Number ame Oﬁg{\a- Range Unit Setting O[{/eenctl.(;)rop Flux Vector
A1-01 Constant access level ] o - 20Q0 Q Q

Access Level Settings

Setting Function
This setet(ijng allows the operation mode and initialize mode to be changed or

0 Operation Only displayed.
Use this setting to prevent user constant settings from being changed.

This setting allows only the user-selected constants (up to 32) to be changed
1 User Program or displayed.
Select the desired user constantsin A2-01 through A2-32.

This setting allows the user constantsrequired to start the Inverter (about 25)

2 Quick-start to be changed or displayed.

3 Bas This setting allows the commonly used user constants to be changed or dis-
asic played.

4 Advanced This setting allows all user constants to be changed or displayed.

-19



Setting User Constants

4.2.5 Initialize Mode

<4EXAMPLEp

B Setting the Control Method: A1-02

ally reset to the factory setting.

tion) should be the same.

Use constant A1-02 to select one of the four control methods.
Thisuser constant isnot returned to thefactory setting when constantsareinitialized. 1t must bemanu-

When using winding changefunction, thesetting of constantsA1-02 and E3-01 (motor 2 control selec-

User %ha_nge Setti Fact Valid Access Levels
Constant Name uring oard | unit | 'ty O
Opera- Range Settiny pen Loop
Number Eon 9 9 | “Nector Flux Vector
2
A1-02 gg'[.mol method selec- o o = | oo Q Q
Vector)
Control Method Settings
Setting Function
2 Open-loop vector control
(Vector control using the Inverter internal speed information).
3 Flux vector control
(Vector control using a PG Speed Control Card).
Changing the Control Method to Flux Vector
Use the following procedure to change the control method to select flux vector.
Step Key Sequence Digital Operator Display Remarks

1
MENU

MC500Main Menu1J
Operation

J

gla

MC500Main Menu1J
Initialize

ENTER

Select language
English

b
B
£
8

I

Control Method
Open Loop

ENTER

Open Loop

A1-02 =B
Flux Vector

I

m|
z
=1
m
Bl

[
[
[
[ A1-02 = (200
E
E

Entry Accepted

Writes-in the new setting.

Control Method
Flux Vector

After afew seconds, the Operator dis-
play isas shown on the left.

J
J
J
J Changed to constant setting level.
J
J
J

Table 4.4

The control method has been changed to flux vector.

Control Method Characteristics

Characteristic

Open Loop Vector Control

Flux Vector Control

Basic Control Method

Current vector control without PG

Current vector control with PG

Speed Detector Not required Required (pulse generator)
Opgoer:g(l:gprjseed Not required PG-B2 or PG-X2
Speed Control . .
Accuracy 1:100 1:1000
Starting Torque 150%/1 Hz 150 %/0 r/min
Speed Control Range [0.2% [0.02%
Torque Limit Possible Possible
Torque Control Not possible Possible

Example Applications

* Variable speed drive applications.

* Simple servo drives.
* Precision speed control.
* Torque control.
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W Initializing User Constants: A1-03

e Useconstant A1-03 to initialize the user constants.

e Wheninitialized, the user constantswill return to their factory-preset values. You should normally re-
cord the setting of any constants that are changed from the factory presets.

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring cing Unit | 'ty [e]
Opera- Range Settin: pen Loop
Number triJon 9 9 | “Nector Flux Vector
L 0, 1110, 2220,
A1-03 Initiaize u] 3330 - 0 Q Q
Settings to Initialize User Constants
Setting Function
0 Returnsto the Initialize Display without initializing any user constants.
1110 Initializes the user constants to the user settings.
2220 2-wire sequential initialization (Initializes the user constants to the factory settings.)
3330 3-wire sequential initialization

Initializing to User Settings
This function initializes the user constants to values that have been recorded as user settings.

Torecord the user settings, changethe user constantsto the desired values and then set user constant 02-03
(User constant initial value) to 1. Once user settings are recorded, the 02-03 value will be automatically
reset to 0. (The 1110 function will be disabled when user constant 02-03 is set to 0.)

e Example of Wiring for 2-wire Sequential Operation

1 Forward Run/Stop

Reverse Run/Stop

11

Sequential input common

Fig 4.8 Example of Wiring for 2-wire Sequential Operation

e Example of Wiring for 3-wire Sequential Operation
The default settings of the multi-function inputs are different from the default settings of the 2-wire

sequence.
When setting a 3-wire sequence, the operation can be started and stopped with an automatically reset-
ting pushbutton switch.
Stop switch (NC) Run switch (NO)
.
OO O O Run command
(Operates when the run switch is closed.)
Stop command
(Stops when the stop switch is open.)
O O Forward/Reverse run command
(Multi-function input 3)

Sequential input common

Fig 4.9 Example of Wiring for 3-wire Sequential Operation
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4.2.5 Initialize Mode

<4EXAMPLEp

Initializing for 2-wire Sequential Operation

Use the following procedure to initialize user constants to the factory settings.

Step
1

Key Sequence

Digital Operator Display

Remarks

MENU

MC500_Main Menu(J
Operation

I ]

MC500Main Menu(1J
Initialize

DATA

Select Language

ENTER [ English
A Init Parameters
No Initialize
Press 3 times.

DATA A1-03 = o0
ENTER No Initialize
A A1-03 = 2220

2-wire Initial

DATA
ENTER Entry Accepted

Writes-in the new setting.

Init Parameters
No Initialize

After afew seconds, the Operator dis-
play isas shown on the left.

Theinitialization has been completed for a 2-wire sequence.
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<EXAMPLEp

M Passwords: A1-0400A1-05

e Use constants A1-04 and A1-05 to write-protect the initialize-mode user constants.

e User constants A1-01 through A1-03 and A2-01 through A2-32 can be displayed but not changed if
the contents of A1-04 and A1-05 are not the same.

To write-protect the initialize-mode user constants, set the password in A1-05 after inputting the de-
siredvaluesin A1-01 through A1-03 and A2-01 through A2-32. User constant A1-05 can bedisplayed
by displaying A1-04 and pressing the Menu Key while pressing the Reset Key. (A1-05 can’t be dis-
played with the usual Key sequences.)

It will be possibleto change theinitialize-mode user constants again when the same password iswrit-
ten to A1-04 and A1-05.

User %hange Seti Fact Valid Access Levels
Constant Name uring g Unit | gaeo Open Loo
Number O‘rngrr‘a- Range Setting p\/ector P | Flux Vector
A1-04 Password 1 ] 010 9999 - 0 Q Q
A1-05 | Password 2 0 0t0 9999 - 0 Q Q

Setting the Password to 1000
Use the following procedure to set the password to 1000.

Step Key Sequence Digital Operator Display Remarks
1 [ MC5LMain Menu[LJ }
MENU N
Operation
2 A MC5[Main Menu[LJ
Initialize
3 DATA Select Language
ENTER English
4 A Enter Password
A1-04 =0
Press 4 times.
5 > Select Password
RESET A1-05=[0
Hold RESET.

And press MENU.

6 DATA
ENTER

Thefirst digit will blink. The blinking
digit can be changed.

Select Password
0000

The value of the digit will increment
each time the Increment Key is
pressed and then stop at 9. Pressthe
Decrement Key to decrease the value.

Select Password J
J Writes-in the new setting.

1000
I

B

After afew seconds, the Operator dis-
play is as shown on the | eft.

Select Password
A1-05 = [J1000

ESC

8 DATA
ENTER Entry Accepted

]

Enter Password
A1-04 =10

The password has been set to 1000.
To enable changing user constants, set the same password in A1-05 = 0.

W Setting User Constants: A2-01 to A2-32

e User constants A2-01 through A2-32 specify the constants that can be displayed and changed when
the accesslevel (A1-01) isset to 1 (user programs).

e User constants A2-01 through A2-32 can be changed only in the Advanced access level and cannot
be changed during operation.

* Thefollowing restrictionsapply to setting/displaying user constantswhen the accesslevel isset to the
user program access level.

Operation The Quick-start Tevel user constants can be displayed.

Initialize The Quick-start level user constants can be displayed or set.

Programming Only the user constants specified in A2-01 through A2-32 can be displayed or
set.

Autotuning The user constants cannot be displayed.

Modified constants The user constants cannot be displayed.
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4.2.5 Initialize Mode

«4EXAMPLEp Setting C1-08 (Deceleration Time 4) in A2-01 to Define it as a User Constant

Step

Key Sequence

Digital Operator Display

Remarks

1

10

1

12

13

14

15

16

MENU

MC500Main Menu(1J
Operation

MC500_Main Menu(1J
Initialize

18)E

Select Language
English

Function A2
User Constants

o
o
B 5
> 3

User Param 1

ol |2
EINE

o
HEE

D]

Usgr, Param 1

C1-01
i
Press twice.
User Pargm 1
RESET C1-01
v
Presstwice.
A User Param 1
C1-08
I
Press 7 times.
DATA
ENTER Entry Accepted
User Param 1
A2-01 =C1-08
Function A2

User Constants

ad

b
8
£
8

Access Level
Advanced

A1-01 = 04000
Advanced

3 2
o ¢

A1-01 =01
User Program

DATA

m|
z
=1
m
bl

Entry Accepted

A1-01 = 04000
Advanced

Access Level
User Program

]

MC500Main Menu(J
Initialize

Thefirst digit blinks.

Writes-in set value 0000.

Writes-in the new setting.

After afew seconds, the Operator dis-
play is as shown on the | eft.

The user program access level can be
set only after one or more constants
are set as user constantsin A2-01 to
A2-32. If no constants are set, the
user program access level will not be
displayed for A1-01.

Writes-in the new setting.

If the DATA/ENTER Key is not
pressed within one minute, the Oper-|
ator display will return as shown on
theleft. In this case, repeat from step|
14.

After afew seconds, the Operator dis-
play isas shown on the left.

The access level has been set to the user program access level.
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Figure 4.10 shows the structure of the user constants.

Operation mode

Initialize mode }——( Language
Programming mode ‘ —( Access Level

e hl
} 4‘ Function Selection A2 ‘ A2-01 User Param 1 ‘ }
| |
| A2-02 User Param 2 |
| |
I | I
| ' |
} A2-32 User Param 32 }
[ -

e

These user constants can be changed and displayed only in
the Advanced access level.

Fig 4.10 Structure of User Constants
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4.2.6 Programming Mode

4.2.6 Programming Mode

The Inverter user constants can be set in programming mode. The user constants which can be changed
and displayed depend on the access level and control method that are being used. Refer to the following
table to determine if auser constant can be changed.

The groups of constants in programming mode and their functions are shown in Table 4.5.

Table 4.5 Programming Mode Constant Groups
Control
Method
Group Function Display Comments Over
Lo"ap Flux
Vector Vector

bl | Operating modes Sequence %H;g[fmm asthe referenceinput O O
b | Application b2 |DC braking DC Braking DC braking function settings ] a]
b3 | Speed searching Speed Search Speed search function settings o O
C1 Q;Zesleratlon/deceleranon Accel/Decel Acceleration/decel eration time settings O O

S-curve acceleration/de- S-curve characteristics for accel/decel
C2 | Celeration S-Curve Acc/Dec times n] 0
c3 | Slip compensation Motor-Slip Comp Slip compensation function settings o | o
C | Tuning C4 | Torque compensation Torque Comp Torque compensation function settings ] a]
C5 | Speed control ASR Tuning ﬁgg:d control loop user constant set- u] u]
C6 | Carrier frequencies Carrier Freq Carrier frequency settings o | o
C8 | Factory tuning constants | Factory Tuning Adjustment for open-loop vector control u] u]
dl | Frequency references Preset Reference Operator frequency reference settings O O
d | Reference a2 :Izrrnelgsuency upper/lower Reference Limits :Trn%qsuency upper and lower limit set- o 0
d3 | Jump frequencies Jump Frequencies Prohibited frequency settings u] u]
E1 | VIf characteristics VIf Pattern Sets the motor V/f characteristics. u} u}
E2 |Motor constants Motor Setup Sets the motor constants. ] u]
E | Motor E3 | Motor 2 control method Motor 2 Ctl Meth Sets the control methods for motor 2. n} 0
E4 | VIf Characteristics 2 VI/F pattern 2 Sets the V/f characteristics for motor 2. 0o | o
E5 | Motor 2 constants Motor 2 Setup Sets the motor constants for motor 2. O u]
F1 Eec;ﬁi%e:d control card PG Option Setup User constant settings for a PG Card u] u]

[ Analog Reference Card User constant settings for an Analog |
F2 Al Al-14 Setup Reference Card u] ]
- User constant settings for a Digital Ref-
F3 | Digital Reference Card DI |DI-08, 16 Setup erence Card n] n]
" User constant settings for an Analog
F4 | Analog Monitor Card AO | AO-08, 12 Setup Monitor Card o O
F | options F5 | Digital Output Card DO | DO-02C gfcg‘,’gs‘a“‘ settingsfor aDigitd Out- | ;|
F6 |Digital Output Card DO | DO-08 User constant settings for aDigital Out- | |
put Card

F7 | Pulse Monitor Card PO | PO-36F Setup Yser constant setings for aPulseMoni- | -y o

SI-F/SI-G Transmission User constant settings for a Transmis-
F8 | Card SI-FIG sion Card o s

CP-916B Transmission User constant settings for a Transmis-
F9 Card DDS/SI-B son Card u] u]
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4.Modes

Control
Method

Group Function Display Comments

LO::[; Flux
Vector Vector
H1 | Multi-function inputs Digital Inputs Egﬁs'on selection for multi-function O O
H2 | Multi-function outputs Digital Outputs EH{E{CS)” selection for multi-function u] u]
H | Terminal I "H3 Analog inputs Analog Inputs Function selection for analog inputs u] u]
H4 mﬁg"funwon analog out- Analog Outputs Function selection for analog outputs ] u]
H5 M)E’;AOBUS communica- | gerial Com Setup MEMOBUS communications settings n} n}
L1 | Motor protection functions | Motor Overload ngl oad protection settings and selec- ] 0
Momentary power loss . Selects the power-loss processing meth-

L2 Tide-through PwrLoss Ridethru od. O O
L3 | Stall prevention Stall Prevention Stall prevention settings and selection O O
L4 | Frequency detection Ref Detection E Lenqumcy detection seftings and selec- u] u]

L | Protection t - -
L5 |Fault restart Fault Restart Fault restart function settings u] ]
L6 | Overtorque detection Torque Detection gi)gr?‘!orque detection settings and selec- u] u]
L7 |Torque limits Torque Limit gﬁ{%‘e limit settings (vector control O O
L8 | Hardware protection Hdwe Protection Savﬁ]g?'"g and phase |oss protection u] u]
|01 Display/Monitor settings | Monitor Select Selects the display and setting methods. ] 0

o | Operator i i

P 02 | Function settings Key Selections Key function selection and other user u] ]

constants
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4.2.6 Programming Mode

Figure 4.11 shows the difference in the display structure for the various access levels.

Advanced Level Basic Level
[Mode] [Group] [Function]

Quick-start Level

[Constant]

—{ Operation mode

—{ b Application }——{ b1 Sequence

b1-01 Reference selection

b1-02 Operation method selection

Initialize mode

b1-03 Stopping method selection

—( b2 DC braking

AT
Programming mode e

b2-02 DC injection braking current

Autotuning mode

4{ b3 Speed search
!

b3-01 Speed search selection at start

b2-01 Zero speed level ‘
b3-02 Speed search operating current ‘

Modified constants mode

—{ C Tuning }——{ C1 Accel/Decel

C1-01 Acceleration time 1 ‘

C1-02 Deceleration time 1 ‘

C2 S-curve character-

C2-01 S-curve characteristic time at acceleration
Start

istic setting

€2-02 S-curve characteristic time at deceleration
start

C3 Motor-slip com-
pensation

-

C3-01 Slip compensation gain

d1 Frequency refer-

—i d Reference '7

d1-01 Frequency reference 1

ence presetting

d1-02 Frequency reference 2

d2 Frequency up-

d2-01 Frequency reference upper limit

per/lower limit

ﬂ

d2-02 Frequency reference lower limit

E
T
T
T
-
i

d3-01 Jump frequency 1

4( d3 Jump frequency

—( E Motor }——( E1 VI/f pattern setting

E1-01 Input voltage setting

E1-02 Motor selection ‘

4{ E2 Motor setup }_‘,_{
I

E2-01 Motor rated current ‘

F1-01 PG constant ‘

F1 PG Speed Control
‘ |

H1 Sequence input

H1-01 Digital input ‘

—{ H Terminal }—{
H2 Sequence output }—y—{

H2-01 Digital output ‘

L1 Motor protection

—( L Protection H

L1-01 Motor protection selection

L2 Momentary power

L1-02 Motor protection time constant

loss ride-through

o1 Display/setting
selection

0 Operator

01-01 Monitor selection ‘

01-02 Monitor selection after power up

02 Function selection

02-01 LOCAL/REMOTE Key enable/dis- ‘
able

02-02 STOP Key during control circuit ‘

terminal operation

P1-01 Winding change frequency

P Winding Change P1 Winding change
(Optional) function '

Fig 4.11
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4.2.7 Autotuning Mode

/A CAUTION

e Disconnect the load (machine, device) from the motor before autotuning.

Themotor may turn, possibly resultingininjury or damageto equipment. Also, motor constantscannot be
correctly set with the motor attached to aload.

Autotuning automatically tunes and sets the required motor constants when operating in the open-loop or
flux vector control modes. Always perform autotuning before starting operation.

When therated voltage, rated current, rated frequency, and number of poleslisted on the motor nameplate
havebeeninput and theRUN Key ispressed, themotor constantscal cul ated from these val ueswill bewrit-
ten to E1-04 through E2-09 automatically.

When motor cannot be disconnected from the load, motor constants can be set by calculation.
Contact your YASKAWA representatives for details.

The Inverter's autotuning function automatically determines the motor constants, while aservo system’s
autotuning function determinesthe size of aload, so these autotuning functions are fundamentally differ-
ent.
<4EXAMPLEp Autotuning Procedure
Step Key Sequence Digital Operator Display Remarks
1

MC500Main Menu[1J

MENU N
Operation

MC500Main Menu0
Autotuning

w N
s >
3

press 3 times.

200.00vVAC

gl |2
HEE
[ 3

The leading digit blinks.

When Increment Key is pressed,
blinking value increases. When
Decrement Key is pressed, blinking
value decreases.

Rated Voltage
H2\00. OCVAC

m
z
=1
m
By

Rated Voltage (see note) J

The digit to be set moves to the right
and blinks. Follow the above proce-
dures as outlined in step 4.

J After selecting values for steps 4 and

Vi

Rgted Voltage
Z/R0.0D\/AC

)
f
#
Juj

5, press DATA/ENTER Key.

The Operator display is as shown on
the left. The value is written-in.

Entry Accepted

Rated Voltage After afew seconds, the Operator dis-

play isas shown on the left.

=3
julI<]
|3
ol
3

200.0 VAC
7 A Rated Current
190A
8 Pressthekeysasin steps 4, 5, 6 of
rated voltage setting.
9 A Rated Frequency
60.0 HZ
10 Pressthe keysasin steps 4, 5, 6 of
rated voltage setting.
1 A Rated Speed
1750CRPM
12 Pressthe keysasin steps 4, 5, 6 of

rated voltage setting.

Note Rated voltage for vector control motorsisapprox. 10 to 20% lower than general - purpose
motors. Verify motor voltage listed on the nameplate or the test report before use.
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4.2.7 Autotuning Mode

Step Key Sequence

Digital Operator Display

Remarks

NS

14

Number of Poles
4

T a)
16

Select Motor(11/2
1

J

17

A

Vi

Tuning Ready?
"'PressRUNKey' '’

18 O run

"

Tune Processing
U OHZOIOOA

[
E
E

Tune Successful

19
MENU

E

MC5[0Main Menu1J

Operation

)
J
J
J

Pressthe keysasin steps 4, 5, 6 of
rated voltage setting.

Pressthe keysasin steps 4, 5, 6 of
rated voltage setting.

Leave the setting at 1 to set the value
for motor 1 (the motor contacts nor-
mally used.)

Select “2" to store the autotuning re-
sults for motor 2.

Autotuning starts and the motor ro-
tates for approx. one minute.

Then the motor stops automatically.

Returns to the operation mode display.

IMPORTANT

If afault occurs during autotuning, refer to Table NO TAG Troubleshooting Autotuning Faults.
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4.2.8 Modified Constants Mode

Themodified constantsmodeisused to changeor display user constantsthat have been changed fromtheir
factory-preset values.

When any user constants have been changed in programming mode (b1-01 through 02-08), press the
DATA/ENTER Key in modified constants mode to display these user constants. (Theinitialize mode user
constants won't be displayed.)

<«4EXAMPLEp Changing Frequency Reference 1 to 30.00 in Modified Constants Mode

In the following example, user constants C1-01 (Acceleration time 1) and d1-01 (Frequency reference 1)
have been changed from their factory settings.

Thesettingsfor thesetwo user constants are displayed, and the setting for d1-01 ischanged from 60.00 Hz
t0 30.00 Hz while C1-01 is set to 20.0 seconds.

Step Key Sequence Digital Operator Display Remarks
1

MC500Main Menu[1J

MENU N
Operation

MC500Main Menu([1J
Modified Consts

<] ]

3 DATA Accel Time 1

C1-01 = [120.0 Sec

Frequency Ref 1
d1-01 = 60.00 HZ

m
g 2
S o
b Y

Frequency Ref 1
060.00THZ

Frequency Ref 1
060.000HZ

Blinking digit moves 1 place to the
right.

)
f
#
u

Frequency Ref 1
030.00HZ

~ o
g :
z
\YRE
7
e

press 3 times.

8 DATA 30.00 Hz iswritten-in.

m
z
5
m
kel

Entry Accepted

After afew seconds, the Operator dis-

Frequency Ref 1
play isas shown on the left.

d1-01 = [130.00 HZ

Preset reference 1 is changed to
30.00 Hz in the modified constants
mode.

MC500Main Menu1J
Modified Consts

10 MCSIMain Menu[1J

MENU N
Operation

uid

- J _Ju _J J _J _J _J_J _J _J J

Returns to the operation mode display.
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Trial Operation

Thischapter describesthe preparationsand Digital Operator proceduresfor
trial operation of the VS-626M C5 and provides an example of trial opera-
tion.
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Trial Operation

/A WARNING

Check to be sure that the front cover is attached before turning ON the power supply. Do not
remove the front cover during operation.

An electric shock may occur.

Do not come close to the machine when the fault reset function is used. If the alarmed is cleared,
the machine may start moving suddenly. Also, design the machine so that human safety is en-
sured even when it is restarted.

Injury may occur.

Provide a separate emergency stop switch; the Digital Operator’'s STOP Key is valid only when
its function is set.

Injury may occur.

Reset alarms only after confirming that the RUN signal is OFF. If an alarm is reset with the RUN
signal turned ON, the machine may suddenly start.

Injury may occur.

/A CAUTION

Don't touch the radiation fins (heat sink), braking resistor, or Braking Resistor Unit. These can
become very hot.

Otherwise, aburn injury may occur.

Be sure that the motor and machine is within the applicable ranges before starting operation.
Otherwise, an injury may occur.

Provide a separate holding brake if necessary.

Otherwise, an injury may occur.

Don't check signals while the Inverter is running.

Otherwise, the equipment may be damaged.

Be careful when changing Inverter settings. The Inverter is factory set to suitable settings.

Otherwise, the equipment may be damaged. You must, however, you must set the power supply voltage
jumper for 400 V class Inverters of 18.5 kW or higher (see 5.2.4).




5.Procedure

51

Procedure

Perform trial operation according to the following operational flow.

Item Contents Page
Insmg;ajlrl‘%?];nd Install the Inverter according to the installation conditions. -1
17 « Ensure that the installation conditions are met.
Wiring a{i\gn(:onnec- Connect to the power supply and peripheral devices. -1
17 * Select peripheral devices which meet the specifications and wire correctly.
Power ON Carrying out the following pre-connection checks before turning ON the power supply: -4
« Always ensure that a power supply of the correct voltage is used and that the power input terminals (R, S, T)
are wired correctly.
[200 V class: 3-phase 200 to 230 VDC, 50/60 Hz
400 V class: 3-phase 380 to 460 VDC, 50/60 Hz
* Make sure that the Motor output terminals (U, V, W) and the Motor are connected correctly.
* Makesurethat thecontrol circuit terminalsand thecontrol devicearewired correctly. Make surethat all control
circuit terminals are turned OFF.
* When using a PG Speed Control Card, ensure that it iswired correctly.
* Set the motor to no-load status, (not connected to the mechanical system).
Having conducted the above checks, connect the power supply.
Checksttr;?uglsplay Check to be sure that there are no faultsin the Inverter. -4
« If the display at the time the power is connected is normal, it will read as follows:
oL Data Display: Frequency Ref
- * Whenanfault hasoccurred, thedetailsof thefault will bedisplayed. Inthat case, refer to Section 9 Maintenance
Operations.
Setting thaegénput Volt- Set the Inverter input voltage (E1-01) to the correct voltage. -5
v
Set the Motor Set the proper motor protection (E1-02). -6
v
Autotuning Execute autotuning for motor unit separately before open-loop vector control or Flux vector control operation.. | -6
02 * When autotuning is executed, motor constants are set automatically.
No-load Operation | Start the no-load motor using the Digital Operator. -8
17 * Set the frequency reference using the Digital Operator and start the motor using key sequences.
Actual Load Opera- Connect the mechanical system and operate using the Digital Operator. -9
" * Whentherearenodifficultiesusing theno-load operation, connect themechanical systemto themotor and oper-
ate using the Digital Operator.
Operation Basic Operation: Operation based on the basic settings required to start and stop the Inverter. NOTAQG
Advanced Operation: Operation which uses advanced functions. NOTAG
« For operation within standard constants select “Basic Operation.”
» Tousethevariousapplied functionssuch as, direct current control braking, speed search, S-curveacceleration/ o
deceleration, slip compensation, torque compensation, and select “ Advanced Operation” in combination with
“Basic Operation.”
* 1. It is sometimes necessary to initialize constants after checking the display status.
Initializing Constants | Initialize the constants.

* Check the Inverter capacity setting (kVA) in 02-04 before replacing the controller PCB with a spare.

‘-4

* 2. Whenmotor cannot bedisconnected fromthel oad, motor constantscan beset by cal culations. Contactyour YASKAWA repre-

sentatives for details.



Trial Operation

5.2.1 Power ON

5.2 Trial Operation Procedures

5.2.1 Power ON

B Checkpoints before Turning ON the Power Supply

Check that the power supply is of the correct voltage.

200V class: 3-phase 200 to 230 VDC, 50/60 Hz

400 V class: 3-phase 380 to 460 VDC, 50/60 Hz

Make sure that the motor output terminals (U, V, W) and the motor are connected correctly.
Make sure that the Inverter control circuit terminal and the control device are wired correctly.
Set al Inverter control circuit terminals to OFF.

When using a PG Speed Control Card, make sure that it is wired correctly.

Make sure that the motor is not connected to the mechanical system (no-load status)

5.2.2 Checking the Display Status

If the Digital Operator’s display at the time the power is connected is normal, it will read as follows:

Normaldl Frequency Ref The frequency reference monitor is
U1-01 = [10.00 HZ displayed in the data display section.

When an fault has occurred, the details of the fault will be displayed instead of the above display. In that
case, refer to Section NO TAG Maintenance Operations. The following display is an example of afault
display.

uv The display will differ depending
CFaultt Under Voltage on the type of fault.

5.2.3 Initializing Constants

When replacing the controller PCB, check thenverter capacity (kVA) in 02-04first and theninitidize
constants to the factory settings. There is no need to initialize constants the first time trial operation
is performed after purchasing the Inverter.

To initialize the constants, set “2220” in A1-03 (Initidize).

Afterinitialization, theaccesslevel isset to Quick-start (A1-01). Thefollowing tableshowsthe setting
method for Quick-start.

Use the following procedure to initialize constants.

Step Key Sequence Digital Operator Display Remarks

N
g 5
> €

ENTER English
4 Initialize Displays the Initialize display.
A Select
Press 3 times.
5 DATA A1-03 = 0000 Displays the constant setting for
Select AL-03.

o
m
z
5
m
kel

2-wire Initial
7 DATA Writesthe set values. “Entry Accept-
ENTER Entry Accepted Sds égc%lri]jlsay ed for approximately
Initialize Returnsto the Initialize display.
Select

©
E

Frequency Ref
U1l-01= 0.00 HZ

MC5[Main Menu0 Displays operation mode.

Operation

MC50Main MenuOO Displays initialize mode.

Initialize

Select Language Putsthe Inverter in initialize mode.

A1-03 = 22200000000 Initializes for a 2-wire sequence.

MC50Main Menu[J Returnsto theinitialize mode display.

Initialize

 J _Ju _J _JL _J _J _J__J\__J_
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5.2.4 Setting Input Voltage

Set the input voltage of the Inverter (E1-01) according to the power supply voltage.
H Input Voltage: E1-01
Set the input voltage.

User %ha_nge Setti Fact Valid Access Levels
Constant Name uring eting unit | actory
Number Oggrr‘a- Range Setting Op\(/eenc{_;rop Flux Vector
EL-0L | Input voltage setting 0| Goda. vac| 0. Q 0
*  Valuesin parentheses are for 400 V class Inverters.
Use the following procedure to set @ 200 V class Inverter to an input voltage of 230 V.
Step Key Sequence Digital Operator Display Remarks
[Main MenulD Displaysinitialize mode.
Initialize
1 A [IMain MenuD Displays programming mode.
Programming
2 DATA Frequency Ref Puts the Unit in programming mode.
ENTER Terminal
3 A Input Voltage Displaysthe input voltage setting dis-
E1-01 = 200 VAC play.
Press 10 times.
4 DATA Inpyt Voltage The leading digit will blink
ENTER 200 VAC
|
5 ? Inpyt Voltage The 2nd digit will blink.
RESET 200 VAC
I
6 A Inpyt Voltage Setto*3”
230 VAC
i
Press 3 times.
7 DATA The set e\éd ueés O\IIené\gi ftten. “Entry
Accepted” isdisplayed for approxi-
ENTER Entry Accepted mately 0.5 seconds.
Input Voltage Returns to the input voltage display.
E1-01 = 230 VAC Check that the data has been updated.
8 [IMain MenuO Returns to the programming mode
B Programming display.

B Setting the Power Supply Voltage Jumper (400 V Class Inverters of 18.5 kW or

Higher)

Set the power supply voltagejumper after setting theinput voltage constant (E1-01) for 400V classInvert-
ersof 18.5 kW or higher. Insert the jumper into the voltage connector nearest to the actual power supply

voltage.

Thejumper isfactory-set to 440 V when shipped. If the power supply voltageisnot 440 V, use thefol low-
ing procedure to change the setting.

1. Turn OFF the power supply switch and wait for at least one minute (three minutes for models larger
than 30 kW) before removing the front panel and setting the jumper.

2. Remov

ethe front cover.

3. Insert the jumper at the position for the voltage supplied to the Inverter (see Figure 5.1).
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5.2.5 Autotuning

4. Replace the front cover.

<
] i
B TB2
20CN
D@
O Tl )

23CN 24CN 25CN 26CN 22CN FU2
N 1 ‘

380V 400/415V 44QV 460V

O

Fig 5.1 Setting the Power Supply Voltage (lllustration Above is for 400 V Class Inverter
between 18.5 kW and 45 kW)

B Motor Selection (Motor Overheating Protection): E1-02
Set the type of motor being used with the motor selection constant (E1-02). This setting isareference for

the motor overheat protection.

User tha_nge Setti Fact Valid Access Levels
Constant Name uring citing Unit | aetory
Number Otri’g;a- Range Setting Op\(/eenctl_oorop Flux Vector
Motor selection
E1-02 (motor overheating [m} Oto2 - 0 Q Q
protection)
e E1-02 Settings
Setting Function
0 Standard motor (general -purpose motor)
1 Special motor (inverter-exclusive motor)
2 Special motor (vector-exclusive motor)
5.2.5 Autotuning
B Autotuning Operation
Use the following procedure to autotune the motor constants, i.e., set them automatically.
Step Key Sequence Digital Operator Display Remarks

[

MC50Main MenuJ
Programming

MC50Main MenuOO
Auto-Tuning

Rated Voltage[T' 1
200.0 VAC

Rated Current(’' T
1.90A

Rated Frequency (I
60.0 HZ

Rated Speed[T1
1750 RPM

Number of PolesI T
4

Select Motor 12

PIIRIDIB] ] @ B

Tunlng Ready

bress RUN key

o

[
[
[
[
[
[
[
.
[

Tune Proceeding

N O G

J
J
J
J
J
J
J
J
J
J

Displays progranming mode.

Displays autotuning mode.

Displays the rated voltage.”2

Displays the rated current.*2

Displays the rated frequency.”2

Displays the rated speed."2

Displays the number of poles."2

Displays the motor selection.
(Leave set at “1” for motor 1 (the nor-
mally used motor constants).)

Displays a confirmation prompt for
the start of the autotuning function.
(The lower line will blink.)

Starts the autotuning function.
(The upper line will blink.)
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Step Key Sequence Digital Operator Display Remarks
[ Tune Successful } Indicates the completion of autotun-
ing.
10 MC50Main MenuCld Returns to the operation mode dis-
MENU . play
Operation

* 1. When the values displayed and the motor rated values differ, set each value separately.
* 2. There are differences between simple and advanced settings. Refer to the table below.

Simple Setting

Operator Display (Motor nameplate)

Advanced Setting

No-load voltage at rated revolu-

Rated Voltage Motor rated voltage tions

No-load frequency at rated revolu-

Rated Frequency Motor rated frequency tions

Rated voltage for vector control motorsis approx. 10 to 20% lower than general -purpose motors.
Always verify motor voltage listed on the nameplate or test report before use.

The following example procedure changes the motor rated current to 1.60 A.

Step Key Sequence Digital Operator Display Remarks
Rated Current Displaysthe rated current.
1.90 A
1 DATA Rated Current When changing the set values, press

the DATA/ENTER Key and the digit

== [ /9\01' % A J to change will blink.
2 > Rated Current Select the digit to be changed.
RESET 001.90 A
Press 3 times :
3 V Rated Gurrent Set to 001.60 A.
001,/(‘5\0 A
Press 3 times
4 DATA [ } Press t?e DAT:I/ENTER Key to mg-
ENTER write the set values. “Entry Accepted”
Entry Accepted will be displayed for approximately
0.5 seconds.
Rated Current Returnsto the rated current display.
1.60 A

e When autotuning has been executed correctly, the constants (E1-04 to E2-09) will be automatically
written.

e Usethefollowing troubleshooting procedure is a fault occurs during autotuning.

B Troubleshooting Autotuning Faults

Thedisplaysand countermeasuresfor autotuning faultsare shown below in Table5.1. If oneof thesefaults
is detected, it will be displayed on the Operator and the motor will coast to astop. The fault contact and
alarm contact outputs will not function. When afault occurs, “Tune Aborted” will be displayed and the
messages shown in the following table will blink.

Table 5.1 Troubleshooting Autotuning Faults
Display Message Fault Description Countermeasure
. . Check the input data.
Data Invalid Motor data fault Motor data error for autotuning. * P .
* Check the Inverter and motor capacities.
Resistance Line resistance fault

No-load Current

No-load current fault

Saturation -1

Saturated core coeffi-
cient 1 fault

Check the input data.
Check the motor wiring.

Autotuning was not completed
within aset time.

Saturation -2

Saturated core coeffi-
cient 2 fault

Rated Slip Rated slip fault
 Increase the acceleration time (C1-01).
i ith_ | * Increase the torque limits (L7-01, -02) if
Accelerate Acceleration fault th gﬁ%g'd not accelerate with these have been decreased.
« Disconnect the motor from the machine if
it has been connected.
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5.2.6 No-load Operation

Display Message

Fault

Description

Countermeasure

PG Direction

Motor direction fault

Thereis acontact fault between
the Inverter, PG (phase A and B),
and motor (phases U, V, and W)

Check the PG wiring.
Check the motor wiring.
Check thePG directionand constant F1-05.

Motor speed

ALARM: Over Load

(Displayed after completion of
autotuning)

Motor speed fault

Tuning overload fault

The torque reference was too large
(100%) during autotuning.

The torque reference was over
20% during autotuning.

+ Disconnect the motor from the machine if
it has been connected.

Increase the acceleration time (C1-01).
Check theinput data (particularly thenum-
ber of PG pulses).

Check the input data (particularly the num-
ber of PG pulses) if the motor is being auto-
tuned separately.

V/f Over Setting
(Displayed after completion of
autotuning)

V/f Over Setting

Tune Aborted . " Check the minor fault indicated in the boxes
Minor Fault: (T Minor fault A minor Inverter fault occurred. in the display shown at the left.
Tune Aborted

Torque reference exceeded 100%,
and no-load current exceeded
70%.

* Check the setting.
+ Disconnect the motor from the load.

Fault displays can be cleared by pressing the MENU Key.

e All set constants (motor constants) will be initiaized if afault occurs. Reset the constants from the
beginning when before starting autotuning again.

5.2.6 No-load Operation

The section describestrial operation in which themotor isoperated from the Digital Operator with themo-
tor in the no-load state (with the motor not connected to the mechanical system).

W Setting the Frequency Reference

Set the frequency reference on the frequency reference monitor in the operation mode.
The following is an operation example with the frequency reference set to 10 Hz.

Step Key Sequence Digital Operator Display Remarks
MC50Main Menu[J Displays operation mode.
Operation
1 DATA Frequency Ref Puts the Unit in operation mode and

ENTER

U1-01=0.00 HZ

displays the frequency reference.

N
mr’
2o
o|Q
S|z
EES

Frequency Ref
U1-01 =0.00 HZ

Switches operation to the Digital Op-
erator. (SEQ, REF and LED indica-
torsturn OFF.)

3 DATA
ENTER

Frequency Ref
/9\00.00 HZ

Sets the frequency reference.

Frequency Ref

Set t0 010.00 Hz.

R%Er 000. 00HZ
|
5 A Freguency Ref
010. 00HZ
|
6 DATA
ENTER Entry Accepted

The set values are overwritten.

Freqyency Ref
010. 00 HZ
i

Returns to the frequency reference
display.

|

|
-
|

|

J
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B Operation Using the Digital Operator

e Pressthe RUN Key. The motor will start to rotate. (forward rotation)

e Pressthe FWD/REV Key. The motor will rotate in the reverse direction.

e Pressthe Stop Key. The motor will stop. (The RUN Key indicator will keep blinking until the motor
stops.)

o Thefrequency reference can be changed, even during operation. When thisisdone, thefrequency ref-
erence is changed as soon as the DATA/ENTER Key is pressed to input the set values.

o |f the Jog Key ispressed when the Inverter is stopped, it will rotate by the jog frequency (Factory set-
ting: 6.0 Hz) only while the Key is being pressed.

B Checking the Operating Status

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

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

5.2.7 Loaded Operation

After checking the operation with the motor in no-load status as described in 5.2.6, connect the load me-
chanical system and perform trial operation with an actual load.

B Connecting the Load System

o After confirming that the motor has stopped completely, connect the mechanical system.
e Besureto tighten al the screws when securing the motor shaft to the mechanical system.

W Operation using the Digital Operator

e Usethe Digital Operator in the same way as in no-load operation.
o |f fault occurs during operation, make surethe STOP Key on the Digital Operator iseasily accessible.
o Atfirst, set the frequency reference to alow speed of one tenth the normal operating speed.

B Checking Operating Status

e 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 thereis no oscillation or
abnormal sound from the motor. Check the monitor display to ensure that the U1-03 (output current)
isnot excessive.

B Adjusting AFR Gain
There are some guidelines to settle the motor vibrations or fluctuations when carrying aload.

o Gradually increasethe AFR gain (C8-08) while checking the motor response. If themotor still fluctu-
atesor vibratesalthough C8-08isset to 2.0, gradually increasethe AFR time constant (C8-09) to 100
ms.

e Increasing thetorque compensation time constant (C4-02) may settle the motor vibrations. Changing
constants C8-08, C8-09 and C4-02 may slow the speed and torque responses.
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This chapter explains the basic settings required to operate and stop the
VS-626M C5. Theuser constantsdescribed herewill besufficient for smple

Inverter.

Evenwhen your application requires special functions, such astorque con-
trol or PID control, makethesebasi ¢ settingsfirst and then goto theexplana-
tions of those special functionsin chapter NO TAG Advanced Operation.

6.1 CommonSettings .............ooiiiiinn.

6.1.1 Setting the Access Level and Control Method: A1-01,
AL-02 .o

6.1.3 Frequency Reference from Digital Operator: b1-01,
01-03,d1-01t0d1-09.........coiviiiie

6.1.4 Run Source and Sequence |nput Responsiveness:
b1-02, b1-06, b1-07 ..... ...t

6.1.5 Acceleration/Deceleration Times: C1-01 through
C1-08,C1-09,C1-10,C1-11 ..........cvvvennnn.

6.1.6 Prohibiting Reverse Operation: b1-04 ..............
6.1.7 Selecting the Stopping Method: b1-03 .............
6.1.8 Multi-function Input Settings: H1-01 through H1-06 . .

6.2 Open-loop Vector Control ................
6.2.1 Autotuning for general-purpose motors ............
6.2.2 Autotuning for machine tool spindlemotors .. .......
6.2.3 Autotuning Faults ............. ... ... ...

6.3 Flux Vector Control ....................
6.3.1 PG Speed Control Card Settings .. ................
6.3.2 Setting the Zero-speed Operation Constants .. .. .. ...
6.3.3 Autotuning for general-purpose motors . ...........
6.3.4 Autotuning for machinetool spindlemotors.........
6.3.5 Autotuning Faults . ....................
6.3.6 Speed Control (ASR) Structure . . .
6.3.7 Speed Control (ASR) Gain ..............ccvvvnnn.

6-2
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6.1.1 Setting the Access Level and Control Method: A1-01, A1-02

6.1

Common Settings

This section describes the constants that are used with all of the control methods.
6.1.1 Setting the Access Level and Control Method: A1-01, A1-02

B Constant Access Level: A1-01

o Select the constant accesslevel. Thislevel determineswhich constants can be accessed and changed.

User tha_nge Set Fact Valid Access Levels
Constant Name urng chrg | unit | 'astony O
Opera- Range Settin: pen Loop
Number {i’on 9 9 | “Nector Flux Vector
Al1-01 Constant access level O Oto4 - 2(Q Q Q
e AccessLevel Settings
Setting Name Function
Allows the operation mode and initialize mode to be displayed or
0 Operation Only changed. Use this setting to prevent constant settings from being
changed.
Allows only the user-selected constants (up to 32) to be displayed or
1 User Program changed. Set the desired constants as “User Parameters” in constants
A2-01 through A2-32.
Allows the constants required to start the Inverter (about 25) to be
2 Quick-Start displayed or changed.
3 Basic Allows the commonly used constants to be displayed or changed.
4 Advanced Allows al constants to be displayed or changed.

e Thecontrol method setting al so affectswhich constants can be displayed and changed. Refer to chapter

NO TAG User Constant Lists.

e The constants required for basic operation can be displayed and changed in the Basic level, but this
section also describes constants that can be set only in the Advanced level, so set the access level to

Advanced.

Changing the Access Level
The following procedure shows how to change from Quick-Start to Advanced.

Step

Key Sequence

Digital Operator Display Remarks

1

MENU

MC5[Main Menu[0 Displays operation mode.

Operation

MC50Main MenuOd Displaysinitialize mode.

Initialize

Select Language Puts the Unit in initialize mode.

PIEDBIE

English (Select Language display)
Access Level Displaysthe Access Level (A1-01).
Quick-Start
DATA A1-01 = (20000 Displays the constant setting for
ENTER Quick-Start A1-01.
A AL-01=[H4 Displays Advanced.
Advanced
Depress Twice.
DATA Writes the new setting.
ENTER Entry Accepted

Access Level Returnsto the Access Level display.

Advanced
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B Control Method: A1-02

e Select one of the four control methods.
e Thisconstant is not initialized by the initialize operation.

User %ha_nge Setti Fact Valid Access Levels
Constant Name uring eting Unit | ‘astory Open Loo
Number oﬁglf‘a' Range Setting p\/ector P | Flux Vector
2
Control method selec- Open
AL-02 | gon u] 2m - chon Q Q
Vector
o Control Method Settings
Setting Control Method Function
2 Open loop vector control | Vector control using the Inverter'sinterna speed information
3 Flux vector control Vector control using a PG Speed Control Card

Table 6.1

Control Method Characteristics

e The characteristics of each control method are shown in Table 6.1.

Characteristic

Open Loop Vector

Flux Vector

Basic control method

Current vector control without PG

Current vector control with PG
Required

Speed detector Not required (pulse generator)
Opgg?éaclus);r): ed Not required PG-B2 or PG-X2
Speed control range 1:100 1:1000
Starting torque 150%/1 Hz 150%/0 r/min
Speed control
accuracy [0.2% [0.02%
Torque limit Possible Possible

Example applications

* Variable speed drive applications.

* Simple servo drives.
* Precision speed control.
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6.1.2 Frequency Reference Settings: b1-01, H3-01, H3-08, H3-09

6.1.2 Frequency Reference Settings: b1-01, H3-01, H3-08, H3-09

These settings are required when inputting anal og voltage or current signalsfrom the control circuit termi-
nas.
B Frequency Reference Selection: b1-01

e Constant b1-01 is used to select the reference source.

User tha_nge Setti e Valid Access Levels
Constant Name uring etting |, . | Factory
Opera- Range Setting | Open Loop
Number tFi)on 9 9 | “Nector Flux Vector
b1-01 Reference selection O 0to3 - 1 Q Q
e Settings
Setting Reference source
0 Digital Operator
1 Control circuit terminals (analog inputs)
2 Transmission
3 Optional Card

e Thefrequency referenceisinput from the control circuit terminals (external terminals), so set b1-01
tol

B Frequency Reference (Voltage), Terminal 13 Signal Level: H3-01

c User %Tﬁir:%e Setting | Factory Valid Access Levels
N%r:ﬁtjae':[ Name Otrl:g;a- Range | U | setting Op\t/eencl_grop Flux Vector
Ha-01 | Ggnal level selection o o -0 B B

e Thefrequency reference (voltage) is valid when constant b1-01 has been set to 1.

e Set the voltage range for the frequency reference (voltage) signal.
e Settings

Setting Function
0 010 10 VDC input[[11-bit + polarity (positive/negative) input]
1 -10to0 10 VDC input

(A negative voltage is areference for reverse rotation.)

B Frequency Reference (Current), Terminal 14 Signal Level: H3-09, H3-08
e Setterminal 14 to afrequency referencewith constant H3-09 to useterminal 14 asthefrequency refer-
ence terminal.
e Thefrequency reference setting is 1F.
Function Selection: H3-09

User %ha_nge Setti Fact Valid Access Levels
Constant N uring etting |, ., | Factory
Number ame OtFi’g'[Ia' Range Mt | Setting Oli/e;chjc;op Flux Vector
Multi-function analog
H3-00 | Mol ermin 14) a] 1t01F | - 1F A A

o After setting constant H3-09, set terminal 14 signal level with H3-08.
Signal Level: H3-08

e Thefrequency reference (current) is valid when constant b1-01 has been set to 1.

e Setthesignal level for the frequency reference (current).
User tha_nge Seti Fact Valid Access Levels
Constant Name uring eting | ., | Factory o=
Number Ogg;a- Range Setting p\/eclor P | Flux Vector
Signal level selection
H3-08 (terminal 14) ] 002 - 2 A A




6.Common Settings

e Settings
Setting Function
0 0to 10 VDC input [10-bit input]
1 -10t0 10 VDC input X
(A negative voltage is areference for reverse rotation.)
2 410 20 mA input

When theterminal isbeing used asavoltageinput terminal (setting O or 1), jumper J1 must be discon-
nected on the control board. (See Figure 6.1.) Theterminal’sinput resistor will be destroyed if theter-
minal is used for avoltage input with jumper J1 connected.

When frequency references are being input simultaneously from both the voltage terminal 13 and the
current terminal 14, the final reference value will be the sum of the two references that are input.

To switch the frequency referenceinput between the voltage terminal 13 and the current terminal 14,

set avalue of 1F in any one of the multi-function inputs (H1-01 through H1-06).

The voltage terminal 13 will be used when this multi-function input is OFF and the current terminal

14 will be used when this multi-function input is ON.

e If a0to=10VDC inputis set, H3-01 must also be set to a0 to +10 VDC input.

Jumper wire

Control circuit

terminals
1[12G)] 13 | 14 [ 15 [ 16 | 17
s T ts e 1o
o
R v |[wiT3
(5 )% )G Lo e oz ][ = = [ ][ % \@
Main circuit
[ Braking Resistor ][ Motor output terminals

Fig 6.1 Terminal Arrangement of a 200 V Class Inverter of 0.4 kW
B Function and Signal Level for Multi-function Analog Input (Terminal 16):
H3-04, H3-05

o Thisfunction is useful when switching between two analog inputs. Theinput is from terminal 16.

e When using the multi-function input (terminal 16) as the frequency reference terminal, first set the
multi-function analog input function to “Auxiliary Reference” by setting constant H3-05 to 0.

Function for Multi-function Analog Input, Terminal 16: H3-05

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting Unit | actory Open Loo
Number O{izgrr‘a- Range Setting F{/ector P | Flux Vector

Multi-function analog
H3-05 | oo (terminal 16) u] Oto1F - 0 B B

e Theauxiliary referenceis factory-preset to 0.

e After setting H3-05 to 0, set any one of the multi-function inputs (H1-01 through H1-06) to avaue
of 3 (multi-step speed reference 1).

e When amulti-function analog input has been set to “Auxiliary Reference,” it istreated as frequency

reference 2 during multi-step speed operation, soit can’t be used unlessthe multi-step speed reference
1 has been set.
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6.1.2 Frequency Reference Settings: b1-01, H3-01, H3-08, H3-09

Signal Level for Multi-function Analog Input, Terminal 16: H3-04
e Setthesignal level for the multi-function analog input.

User tha_nge Seti Fact Valid Access Levels
Constant Name uring etting |, ., | Factory 5
Opera- Range Settin pen Loop
Number {i’on 9 9 | “Nector Flux Vector
H3-04 | Ggna level selection o o -1 o B B
e Settings
Setting Function
0 0to 10 VDC input [11-bit + polarity (positive/negative) input]

-10to 10 VDC input

1 (A negative voltage is areference for reverse rotation.)

B Adjusting Analog Inputs: H3-02, H3-03, H3-06, H3-07, H3-10, H3-11, H3-12

e Therearethree constants used to adjust the analog inputs: The gain, bias (both set separately for each
input), and filter time constant (asingle value for all of the inputs).

« Thegain and bias can be adjusted separately for each analog input (terminals 13, 14, and 16).

Gain: Set the frequency corresponding to a10 V (20 mA) input as a percentage of the
maximum frequency. (The maximum output frequency set in E1-04 is 100%.)
Bias: Set the frequency corresponding to a0 V (4 mA) input as a percentage of the

maximum frequency. (The maximum output frequency set in E1-04 is 100%.)
« Setthegainsand biases for terminals 13, 14, and 16 as follows:

User Cdfll?if:]gge Seting N eactory Valid Access Levels
Cl\ﬁjnniijinrl Name OtFi)gltla- Range unit Setting Opve:c'l[.c?rop Flux Vector
H3-02 | Gain for terminal 13 o ke 1% | 1000 B B
H3-03 | Biasfor terminal 13 o 0 1% | oo B B
H3-10 | Gain for terminal 14 o ot 1w | 1000 A A
H3-11 | Biasfor terminal 14 o | W00 |y | oo A A
H3-06 | Gain for terminal 16* o oot | % | 1000 B B
H3-07 | Biasfor terminal 16 o 1000t 1% | oo B B

*

Thesettingsfor terminal 16 arevalid only when the multi-function anal og input hasbeen se-
lected. Thegain and biasset herewill bedisregarded if afrequency referenceisselected and
the values set for terminal 13 will be used.

Frequency
reference

Max. output frequency x Gain
p q y % 100

Max. output frequency x Bias
P q Y 100

Use the current values shown in
oV 10V parentheses when current input
(4 mA) (20 mA)  has been selected.

Fig 6.2 Gain and Bias Chart

Analog Input Filter Time Constant: H3-12

o A primary delay digital filter can be set for al three analog inputs (frequency reference (voltage), fre-
quency reference (current), and multi-function analog input)

User %hange Setii Fact Valid Access Levels
Constant Name uring etting |, ., | Factory 5
Opera- Range Settin pen Loop
Number gon 9 9 | “Nector Flux Vector
Analog input filter time
H3-12 | congant 0 0.00t02.00 | s 0.00 A A

e Thissetting is effective when there are sudden changes or noise in the analog input signal.
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o Responsiveness decreases as the setting increases.

6.1.3 Frequency Reference from Digital Operator: b1-01, 01-03, d1-01 to d1-09

B Frequency Reference Source: b1-01

* Select the reference source.

W Freq

User C(:jha_nge Setti Fact Valid Access Levels
Constant Name uring eting |, | Factory -
O - Range Settin pen Loop
Number tFi)g:\a g 9 | “Nector Flux Vector
b1-01 Reference selection ] 0to3 - 1 Q Q
e Settings
Setting Reference source
0 Digital Operator
1 Control circuit terminals (analog inputs)
2 Transmission
3 Optional Card
e Thefrequency referenceisinput from the Digital Operator, so set b1-01 to 0.
uency Unit for Reference Setting and Monitoring: 01-03
User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting unit | Factory 5
Opera- Range Settin pen Loop
Number {ijgrr‘a 9 9 Vector Flux Vector
Frequency unit for refer-
01-03 | ence setting and monitor e 01039999 | - 0 B B
e Settings
Setting Function
0 0.01 Hz units
1 0.01% units (The maximum frequency is 100%.)

r/min units (Set the number of poles.)
2t039 r/min = 120 O frequency reference (Hz)/01-03
(01-03 sets the motor poles.)

Decimal point is set according to the 5th digit value of 01-03.
5th digit = 0: DisplaysC0]

5th digit = 1: Displays OO0

5th digit = 2: Displays .00

5th digit = 3: Displays [L.OO0

40 to 39999 [Example 1]
When the setting value (100% speed) is 200.0, 01-03 is set to 12000.

[Example 2]
When the setting value (100% speed) is 65.00, 01-03 is set to 26500.

When 01-03 is set to 26500, 60% speed displays 39.00.

Setting values of 100% frequency are set according to the first to fourth digits of 01-03

When 01-03 is set to 12000, 100% speed displays 200.0. 60% speed displays 120.0.

e When the 40 to 39,999 range is used, any unit can be set for the reference frequency.

For example, the frequency reference can be displayed or set in units such as mm/s or m/min to coin-

cide with the linear operating speed of the machine.
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6.1.3 Frequency Reference from Digital Operator: b1-01, 01-03, d1-01 to d1-09

B Preset Frequency Reference Values: d1-01 through d1-09

User %hange Seti e Valid Access Levels
i tting . actory ———
Constant Name uring ° Unit i Open Loo
Number O[Fi’g;a' Range Setting p\/ector P | Flux Vector
d1-01 Frequency reference 1 8] 0t0400.00 | 01-03 | 0.00 Hz

010400.00 | 01-03 | 0.00 Hz
010400.00 | 01-03 | 0.00 Hz
010400.00 | 01-03 | 0.00 Hz
0t0400.00 | 01-03 | 0.00 Hz
010400.00 | 01-03 | 0.00 Hz

d1-02 Frequency reference 2
d1-03 Frequency reference 3
d1-04 Frequency reference 4
d1-05 Frequency reference 5
d1-06 Frequency reference 6
d1-07 | Frequency reference 7 | 0t0400.00 | 01-03 |0.00Hz |
d1-08 Frequency reference 8 010 400.00 | 01-03 | 0.00 Hz

d1-09 | Jog frequency reference O | 0t0400.00 | 01-03 |6.00Hz |

O oOooooogoo

Ol W W @ W OO0
O W w W W O|O0|O0

The units for these values are set in 01-03.

The frequency reference default value and set value will change when 01-03 is changed.

For example, if preset reference 1 is set to 6.00 Hz and 01-03is changed to 1 (0.01% units), the setting
for preset reference 1 will become 10.00%.

When using preset references 2 through 8, be sure to set multi-step speed references 1, 2, and 3in the
multi-function inputs (H1-01 through H1-06) as required.

When using the jog function, set the jog frequency reference in constant d1-09. When jogging from
an external terminal, set the multi-function inputs (H1-01 through H1-06) to “Jog Frequency Refer-
ence” “Forward Jog,” or “Reverse Jog” as required.

The multi-function input setting is unnecessary when jogging from the Operator.



6.Common Settings

6.1.4 Run Source and Sequence Input Responsiveness: b1-02, b1-06, b1-07

B Run Source: b1-02

User thange Seti e Valid Access Levels
i tting .| Factory
Constant Name urng < Unit e | O
Opera- Range Settini pen Loop
Number Eon 9 9 Vector Flux Vector
b1-02 t?gr?m on method selec- 0 0to5 B 1 Q Q

Constant b1-02 is used to select the source of the run command.

When acontrol circuit terminal (external terminal) is set, the Unit operates with 2-wire forward run/
stop and reverse run/stop control. (When the Unit hasbeen initialized for a 3-wire control or amulti-
functioninputisset to 0 (3-wire sequence), the Unit operateswith 3-wirerun, stop and forward/reverse

controls.
e When us)i ng winding change function, set b1-02 to “5” (winding change sequence).
e Settings
Setting Run source
0 Digital Operator
1 Control circuit terminals (external terminals)
2 Transmission
3 Optional Card
4 MEMOBUS transmission (for CP-717)
5 Winding change sequence

B Sequence Input Responsiveness (Reading Twice): b1-06

User thange Seti i Valid Access Levels
i tting .| Factory
Constant Name urng < Unit e | Of
Opera- Range Settin: pen Loop
Number Eon 9 9 Vector Flux Vector
Read sequence input
b1-06 | feed O oo -1 A A

e Set the responsiveness of the control inputs (forward/reverse run and multi-function inputs)

e Settings
Setting Function
0 Two scans every 2 ms (Use when connecting transistor outputs.)
1 Two scans every 5 ms (Use when connecting contact outputs or switches.)

e Set the responsiveness to match thetype of control inputsbeing used. Use asetting of 1 if thereisone
or more contact inputs.

B Operation after Switching to Remote Mode: b1-07

User thange Seti Fact Valid Access Levels
i tting - | Factory
Constant Name urng < Unit i 0
Opera- Range Settin: pen Loop
Number Eon 9 9 Vector Flux Vector
Operation selection after
b1-07 switching to remote u] o - 0 A A
mode

o Settheinterlock operation to be used after switching from local mode (operation from Digital Opera-
tor) to remote mode (operation according to control circuit terminal).

e Settings
Setting Function
0 No operation even if RUN signal is ON after switching to remote mode. (Operation will start if
the RUN signal turns OFF and then back ON after switching to remote mode.)
1 Operate according to the RUN signal after switching to remote mode.




Basic Operation

6.1.5 Acceleration/Deceleration Times: C1-01 through C1-08, C1-09, C1-10, C1-11

6.1.5 Acceleration/Deceleration Times: C1-01 through C1-08, C1-09, C1-10, C1-11
This section describes setting the acceleration times, deceleration times, and emergency stop time.

B Acceleration/Deceleration Time Unit: C1-10

User thange s e Valid Access Levels
i tting .. | Factory
Constant Name uring ° Unit i 0 L
Opera- Range Settin pen Loop
Number tFi)on 9 9 | “Nector Flux Vector
C1-10 | Accel/decel time setting O oL - 1 A A
unit
e Settings
Setting Function
0 Sets the accel eration/decel eration time unit to 0.01 seconds.
1 Sets the accel eration/decel eration time unit to 0.1 seconds.

e Set“0" to set more precise acceleration and deceleration times. (This will reduce the setting range.)
W Acceleration/Deceleration Times: C1-01 through C1-08

e Setindividual acceleration and deceleration times.
« Anacceleration timeisthetime required to go from 0% to 100% of the maximum output frequen-
cy.
« A decelerationtimeisthetimerequired to go from 100% to 0% of themaximum output frequency.
Four acceleration times and four decel eration times can be set. When using accel eration/decel eration

times 2 through 4, set multi-function inputs (H1-01 through H1-06) to the accel eration/decel eration
time selectors 1 and 2.

User tha_nge Seti Fact Valid Access Levels
Constant Name uring eting Unit | f2actory
Opera- Range Setting | Open Loop

Number gon 9 9 | “Nector Flux Vector

C1-01 |Accelerationtime 1 o 001to s | 100 Q 0
6000.0 g

C1-02 | Decdlerationtime 1 O 90t 1 s | 100 Q Q
6000.0 g

_— | oot

C1-03 | Acceleration time 2 u} 6000.0 s 10.0 B B

C1-04 | Decelerationtime 2 0 00t 1 5 | 100 B B
6000.0 g

C1-05 [ Accelerationtime3 u} 0,010 s 10.0 A A
6000.0 g

S 0.0to

C1-06 | Decelerationtime 3 n} 6000.0 s 10.0 A A

C1-07 | Acceleration time 4 al 00to s | 100 A A
6000.0 g

C1-08 | Decelerationtime 4 o | Qo [ 00 A A
6000.0 g

e Thesetting rangefor theaccel eration/decel eration timesdependson the settingin C1-10 (accel eration/
deceleration time unit). The table shows the setting range when the factory setting is used for C1-10.

e If C1-10isset to “0” (0.01 s) the setting range will be 0.00 to 600.00 s.
B Emergency Stop Time: C1-09
o Setsthedecelerationtimethat will beused when an emergency stop signal isinput or afault isdetected.
The deceleration timeisthe time required to go from 100% to 0% of the maximum output frequency.
e Whenusing anemergency stopinput, setamulti-functioninput (H1-01 through H1-06) to for anemer-
gency stop.
e Theemergency stop timeis effective for the following faults. Set a stopping method for each.
« Inverter overheating (OH) pre-alarm: Set in L8-03.
« Pulse generator faults: Set in F1-02 through F1-04.

User thange Seti Fact Valid Access Levels
Constant Name uring eting |, | Factory |-
Opera- Range Settin pen Loop
Number tri’on 9 9 | “Nector Flux Vector
. 0.0to
C1-09 Emergency stop time ] 6000.0 s 10.0 B B

-10



6.Common Settings

e Thesetting range for the emergency stop decel eration time depends upon the setting in C1-10 (accel -
eration/decel eration time unit). The table shows the setting range when the factory setting is used for
C1-10.

e If C1-10isset to “0” (0.01 s) the setting range will be 0.00 to 600.00 s.
B Acceleration/Deceleration Time Switching Frequency: C1-11

e When an acceleration/decel eration time switching frequency is set, the acceleration and deceleration
times will be changed automatically as the frequency passes the set level.

o |f theacceleration/decel eration time selectors 1 and 2 areinput viathe multi-function inputs, they will

have priority.

User tha_nge Setting Factory Valid Access Levels
Constant Name Lrng Unit i Open Loo
Number Oggr';a' Range Setting p\/ector P | Flux Vector

Accel/decel timeswitch-
C1-11 ing frequency u] 0.0t0400.0 | Hz 0.0 A A

Output frequency

Acc/Dec Time Switch-
ing Frequency (C1-11) f - - - - - - -

C1-07 C1-01 C1-02 C1-08

Acceleration/Deceleration Times 1 (C1-01 and C1-02) are used when the output frequency = C1-11
Acceleration/Deceleration Times 4 (C1-07 and C1-08) are used when the output frequency < C1-11

Fig 6.3 Acceleration/Deceleration Time Switching Frequency
6.1.6 Prohibiting Reverse Operation: b1-04

o Set whether or not to operate the motor in reverse when areverse reference isinput.
e Set this constant to “1” to disable reverse operation when necessary.

User (ijha_nge Setii Fact Valid Access Levels
Constant Name uring eting |y | Factory -
Opera- Range Settin pen Loop
Number ‘?on g 9 | “Nector Flux Vector
b1-04 on;;glaﬁlgr?n of reverse o 0 _ 0 5 B
e Settings
I Setting | Function I
I 0 | Allows reverse operation. I
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Basic Operation

6.1.7 Selecting the Stopping Method: b1-03

6.1.7 Selecting the Stopping Method: b1-03

e Set the stopping method used when a stop command isinput.

User thange Setti Fact Valid Access Levels
Constant Name uring ctting Unit | ‘ot
Number OtFi’g'[Ia' Range Setting Opve:cl[_oorop Flux Vector
b1-03 tS}té')‘.pping method selec- o 0 _ 0 Q Q
e Settings
I Setting | Function
[ 0 | Deceleration to stop

e Thefollowing diagrams show the operation of the stopping method.
« Deceleration to Stop (b1-03 = 0)

Run command
ON OFF

Output frequency

Deceleration  pc injection braking

time

Excitation level (b2-01) ——
-~ DC injection braking time at stop (b2-04)

Decelerates to a stop at a rate set with the selected deceleration time.

Fig 6.4 Deceleration to Stop
6.1.8 Multi-function Input Settings: H1-01 through H1-06

e Set the functions for terminals 3 to 8. Set the functions of the multi-function inputs according to the

application.
User Cdrlﬁi?%e Setting | Factory Valid Access Levels
(’?\&r;gtaenrt Name O[Fi’glfla' Range | UM | setting O‘{z‘ch;()p Flux Vector

H1-01 ?{';"rﬂl ;;“g‘)i oninput 1 o oto77 | - 24 B B
HL-02 | st functioninput 2 0 o077 | - | 14 B B
HL03 |Htiiicionineuts o | owm | - | 30 B B
H1-04 ?{';'r}]'l ;g”g‘)i oninput 4 o o077 | - | 4@ B B
HIL-0S | ft-functioninput s 0 o077 | - | 64 B B
H1-06 ?{';"rﬂl ;;“g‘)i oninput 6 o o077 | - | 8(6) B B

e The default settings in parentheses are the default values when the Unit is initialized for 3-wire se-
quence control.

e Theconstant settingsthat are used most often areexplained bel ow. Refer to chapter NO TAG Advanced
Operation or the constant tables for details on the other settings.

« 3-wire sequence (forward/reverse run command): Set“0"

* Multi-step sped references 1 to 3 and jog command: Set“3" t0“6"

« Acceleration/Deceleration Time Selectors 1 and 2: Set“7" and “1A”
« Emergency Stop: Set “15"

* FORWARD and REVERSE JOG References: Set“12" and “13"
» Terminal 13/14 Switch: Set “1F"
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6.Common Settings

3-wire Sequence (Forward/Reverse Run Commands): “0”

e Whenavaueof “0” isset for any one of the multi-function inputs (H1-01 through H1-06), 3-wire se-
quence control is used and the multi-function input terminal for which “0" was set becomes the for-
ward/reverse run command terminal.

e WhentheUnitisinitialized for 3-wire sequence control with A1-03 , multi-function input 3 (terminal
5) becomes the input terminal for the forward/reverse run command.

Stop switch (NC) Run switch (NO)
R N

Run command
(Operates when the run switch is closed.)

Stop command
(Stops when the stop switch is open.)

Forward/reverse command
(Multi-function input)

Sequential input common

50 ms min.
runcommand L [ 1 ONIOFF (Eitherispossible) ~ "~

OFF (Stop) |

OFF (Forward) ON (Reverse) ,

Motor speed ' N\ ; /

Stop Forward———~—— Reverse —— = Stop ~—~— Forward

Forward/reverse run ‘
command

Stop command ‘ l |

Fig 6.6 Timing Chart for 3-wire Sequence

Multi-step Speed References 1 through 3 and JOG Reference: “3” to “6”

« Eight frequency references and one jog frequency reference can be used.

o Set themulti-step speed references 1, 2, and 3 and the JOG referencefor the multi-function inputs, and
change the status of these inputs to switch between the 9 frequency references.

Terminal | Constant | Setting Function

Multi-step speed reference 1 (Also used for master-speed/auxiliary-speed

5 H1-03 3 switching when an auxiliary reference is set for the multi-function analog
input in H3-05.)

6 H1-04 4 'Multi—aep speed reference 2

7 HI-05 5 Multi-step speed reference 3

8 H1-06 6 JOG reference (This setting has higher priority than the multi-step speed
reference.)
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Basic Operation

6.1.8 Multi-function Input Settings: H1-01 through H1-06

e The following table shows which frequency is selected by each possible combination of multi-step

speed and JOG reference settings.
Terminal 5 Terminal 6 Terminal 7 Terminal 8
Multi-step speed | Multi-step speed | Multi-step speed Selected frequency
reference 1 reference 2 reference 3 JOG reference
Reference 1: d1-01 (master
OFF OFF OFF OFF spesd frequency)
Reference 2: d1-02 (auxilia-
ON OFF OFF | OFF 1y speed frequency)
OFF ON OFF OFF Reference 3: d1-03
ON ON OFF OFF Reference 4: d1-04
OFF OFF ON OFF Reference 5: d1-05
ON OFF ON OFF Reference 6: d1-06
OFF ON ON OFF Reference 7: d1-07
ON ON ON OFF Reference 8: d1-08
- - - ON Jog frequency: d1-09

Selecting 1-step and 2-step Frequency References
e To usethe master frequency (analog terminal 13 or 14), set b1-01to 1.
e To usefrequency reference 1 (d1-01), set b1-01 to 0.
e To usethe auxiliary frequency reference (analog terminal 16), use the factory setting.
e To use frequency reference 2 (d1-02), set H3-05 to 1F.

Reference 8

Reference 7
Reference 6

Reference 5

Frequency Reference 4
reference
Reference 3

Reference 2

Auxiliary speed JOG frequency

Reference 1 !
Master speed .

RUNISTOP | fon: I OFF
Multi-step speed reference 1 ‘ OFF : m_l_l_'_l_'_‘ :
Multi-step speed reference 2 ‘ OFF : | | ON | : i ' | :
Multi-step speed reference 3 ‘ OFF 3 : : : ' ON' ! 3
JOG reference ‘ OFF 3 : : : . : : : 'T‘

Fig 6.7 Timing Chart for Multi-step Speed and JOG References
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6.Common Settings

Three-step Speed Operation Example
The following example shows three-step speed operation with frequencies set at Inverter constants.

* Sequence
d1-03
Output frequency
OPEN + CLOSED
Forward/reverse run R T
command, ' '

terminal 1 or 2

: OPEN CLOSED '
Multi-step speed reference - .

1, terminal 5
Multi-step speed reference OPEN CLO,SED
2, terminal 6

o Connections

VS-626MC5
U
\
w
Forward Run/Stop
Reverse Run/Stop
Multi-step speed
reference 1
Multi-step speed
reference 2
e User Constant Settings
Constant No. Name Setting
Al1-01 Constant access level 3: Basic (B)
b1-01 Reference selection 0: Operator
d1-01 Frequency reference 1 OOHzCfrequency settingC
d1-02 Frequency reference 2 OOHzCfrequency settingCl
d1-03 Frequency reference 3 [OOHz[frequency settingC)
H1-03 Multi-function input (terminal 5) 3: Multi-step speed reference 1 (factory setting)
H1-04 Multi-function input (terminal 6) 4: Multi-step speed reference 2 (factory setting)
H3-05 Multi-function input (terminal 16) 1F: Not used

Termina 6 would not be needed if 2-step speed operation were required.
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Basic Operation

6.1.8 Multi-function Input Settings:

H1-01 through H1-06

M Acceleration/Deceleration Time Selectors 1 and 2: “7” and “1A”

Four acceleration times and four deceleration times can be set. The multi-function inputs can be set
as accel eration/decel eration time selectors 1 and 2 to switch between these accel eration and decelera-
tion times.

Setting Function
7 Acceleration/Deceleration time selector 1
1A Acceleration/Deceleration time selector 2

The following table shows which acceleration and decel eration times are selected by each possible
combination of acceleration/deceleration time selectors 1 and 2. The acceleration and deceleration
times can be changed while the Inverter is operating.

Accel/Decel Time Se- Accel/Decel Time Se- Acceleration Time Deceleration Time
lector 1 lector 2

OFF or not set OFF or not set Acceleration time 1 Deceleration time 1
(C1-01) (C1-02)

ON OFF or not set Acceleration time 2 Deceleration time 2
(C1-03) (C1-04)

OFF or not set ON Acceleration time 3 Deceleration time 3
(C1-05) (C1-06)

ON ON Acceleration time 4 Deceleration time 4
(C1-07) (C1-08)

B Emergency Stop: “15"[*17”

When the multi-function input that is set asan emergency stop isturned ON, the motor will decelerate
to astop at the rate set with the deceleration time in C1-09 (emergency stop time).

To clear theemergency stop, turn OFF the run command, turn OFF theemergency stop input, and then
turn ON the run command again.

Set “17” to make the emergency stop the normally closed condition.

Setting Function
15 Emergency stop (normally open condition: Decelerates to stop when ON in the emergency stop
period C1-09)
17 Emergency stop (normally closed condition: Decelerates to stop when OFF in the emergency
stop period C1-09)

B Forward and Reverse Jog Commands: “12” and “13”
The jogging can be performed in forward or reverse.

Setting Function
12 Forward jog command: Runs forward at the jog frequency (d1-09).
13 Reverse jog command: Runsin reverse at the jog frequency (d1-09).

Theforward jog and reverse jog commands have priority over other frequency reference commands.

Theinverter will stop operation with the stopping method set in b1-03 if the forward jog and reverse
jog commands are both ON for more than 500 ms.

Turn ON either the forward jog command or the reverse jog command, not both.

These jog commands can operate the Inverter independently. It isn’t necessary for aforward/reverse
run command to be input.

B Terminal 13/14 Switch: “1F”

When thisfunction is set for amulti-function input, that input terminal can be used to switch between
terminal 13 and terminal 14.

OFF | The analog input from terminal 13 is used as the master-speed frequency reference. |

ON | The analog input from terminal 14 is used as the master speed frequency reference. |

Whenterminal 14isused asthefrequency reference, set “ 1F" (frequency reference) in constant H3-09;
this constant is the function selector for frequency reference (current) terminal 14. A setting fault
(OPEO3) will occur if this function is selected without setting “1F” in H3-09.

When H3-09 is set to “ 1F" (frequency reference) but none of the multi-function inputsis set to “1F"
(terminal 13/14 switch), the sum of the inputs from terminals 13 and 14 will be used as the master-
speed frequency reference.
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6.Dpen-loop Vector Control

6.2 Open-loop Vector Control

Open-loop vector control isvector control without a pulse generator input. Autotuning is the only setting for
basic operation with open-loop vector control.
Always perform autotuning for motor unit separately before vector control operation.

To operate with the greatest speed precision near the rated speed, select amotor with arated voltage that isat
least 20 V below the Inverter’sinput power supply voltagefor 200V classInvertersand 40 V below for 400 VV
class Inverters. When the input voltage is the same as the rated voltage, the voltage limit may be applied and
vector control won't be established.

6.2.1 Autotuning for general-purpose motors

/A CAUTION

e Do not connect a load to the motor when performing autotuning.
Doing so may result in persona injury or equipment damage.
When motor cannot bedisconnected from theload, motor constants can be setby cal culation. Contact your
YASKAWA representatives for details.

B Precautions before Autotuning
o Thelnverter's autotuning function automatically determines the motor constants while a servo sys-
tem’sautotuning function determinesthesizeof aload, so these autotuning functionsarefundamental -
ly different.

o If aload is connected when autotuning is performed, not only will incorrect motor constants be re-
corded, but themotor may operate erratically or unexpectedly. Disconnect theload beforeautotuning.

e Themotor shaft with rotate when autotuning is performed. Confirm safety before starting autotuning.
e When motor cannot disconnected from the load, motor constants can be set by calculation. Contact
your YASKAWA representatives for details.
W Inverter Input Voltage Setting: E1-01

e Set the Inverter input voltage (E1-01) to match the power supply voltage.

User %hange Seti Fact Valid Access Levels
Constant Name uring etting |, . | Factory Onen L
Number Oﬁg{\a- Range Setting p\(/eenc";:nrop Flux Vector
155 to 255 200
E1-01 Input voltage setting o (310t0510) VAC (400) Q Q

e The voltage settings shown in parentheses are the values for the 400 V class. This setting is used as
the reference value for functions such as the protection functions.

H Motor Selection: E1-02
e Set the type of motor being used. This setting is areference for overheating protection functions.

User %Zarif:%e Setting | Factory Valid Access Levels
?\ﬁjﬁ‘bae? Name Oggrr‘a- Range | UMt | setting Op\(/eenc{_;op Flux Vector
Motor Selection
E1-02 (motor overheating ] Oto2 - 0 Q Q
protection)
e Settings
Setting Function
0 Standard motor (general -pupose motor)
1 Special motor (inverter-exclusive motor)
2 Specia motor (vector-exclusive motor)
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Basic Operation

6.2.2 Autotuning for machine tool spindle motors

B Required Constant Settings

1.

w

4.

*

Enter autotuning mode and make the following constant settings:
- Rated Voltage

Set the rated voltage (VAC) shown on the motor nameplate.
+ Rated Current

Set the rated current (A) shown on the motor nameplate.
+ Rated Frequency

Set the rated frequency (Hz) shown on the motor nameplate.
+ Rated Speed

Set the rated speed (r/min) shown on the motor nameplate.
« Number of Poles

Set the number of poles.
« Motor Selection

Select motor 1 or motor 2. (Normally select motor 1.)

. The following message will appear when the constants have been set:

Tuning Ready? The “Press RUN Key” message will

v br‘es‘s’gﬁdl\i Ke‘y‘ Y blink.

At thispoint, it isstill possible to change the constant settings by pressing the Increment and Decre-
ment Keys to display the desired constant.
Pressthe STOPK ey to cancel autotuning, and then pressthe MENU Key and DATA/ENTER Key. The
operation mode display will appear.

Rated voltage for vector control motorsisapprox. 10 to 20% lower than general - purpose

motors. Always verify motor voltage listed on the nameplate or test report before use.

B Performing Autotuning

Autotuning will start if the RUN Key is pressed when the “Tuning Ready?’ message is being dis-
played.

Themotor will operate during autotuning, so be surethat it is safefor the motor to operate before pres-
ing the RUN Key.

The following message will be displayed when the RUN Key is pressed:

Tune Proceeding The “Tune Proceeding” message will blink.
U OhzOOOoAt

Autotuning takes up to 1.5 minutes. The message “ Tune Successful” will be displayed when autotun-
ing has been completed.

If autotuning hasbeen compl eted successfully, presstheM ENU K ey and proceed to thenext operation.

If afault occurred during autotuning, refer to 6.2.3 Autotuning Faultsfor detail son correcting thecause
of the fault and perform autotuning again.

6.2.2 Autotuning for machine tool spindle motors

/A CAUTION

e Do not connect a load to the motor when performing autotuning.
Doing so may result in personal injury or equipment damage.

B Precautions before Autotuning

The VS-626MC5'’s autotuning function automatically determines the motor constants while a servo
system’s autotuning function determines the size of aload, so these autotuning functions are funda-
mentally different.

If aload is connected when autotuning is performed, not only will incorrect motor constants be re-
corded, but themotor may operateerratically or unexpectedly. Pleasedisconnect |oad before perform-
ing autotuning.

Themotor shaft will rotate when autotuning is performed. Confirm safety before starting autotuning.
For winding change motors, conduct autotuning of motor 1 and 2.
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6.Dpen-loop Vector Control

B Acquisition of Motor Data
When autotuning motorsfor machinetool spindles, itisnecessary to check thefollowing datafor thewind-
ing motors (Y-and (- windings).
o No-load voltage at base speed
e Rated current at base speed
e No-load frequency at base speed
Base speed(r/min)
e Number of poles
e No-load frequency at max. speed
o No-load voltage at max. speed
* Rated voltage (with 100% |oad)
e Leakageinductance (L =L1+L2)
Refer to Fig. 6.8 for details.

R1 L1 R2/s L2

A A R1 CPrimary resistance
o " R2 [Secondary resistance
S Rm S Oslip

Rm Oron loss resistance

Lm Cexcitation inductance
Lm

Fig 6.8 Motor equivalent circuit (One phase, Example of Y-winding)

W Constant setting prior to autotuning

Following constants must be set before performing autotuning.
* Motor leak inductance (E2-06)

Set motor leak inductance using the following formula.
[OSetting by the motor leak inductance L (= L1+ L2) O

E2-06) = V3 x2xmx Rated frequency at base speed (Hz) x L (H) x Rated current at base speed (A)
( ) = Nooad voltage at base speed(V)

x 100(%)
Note:Refer to Fig. 6.8 for details of leakage inductance “L".
[Setting by the lock test valuess

/3 x V/(Vs?2/31s?) — (Ps/31s?)2 x Rated current at base speed (A)

(E2-06) = No-oad voltage at base speed (V)

X 100(%)

Vs[Lock test voltage[(V[
Is OlLock test currentDAC
Ps[Lock test lossOWO

The result of the above formula should be from 5 to 25%. Verify the data when the obtained results are
too large (or small).

e Carrier frequency

Set carrier frequency to 5.0 kHz.
Carrier frequency during autotuning: C8-30=1 (Carrier frequency is set to avalue as set in C6-01)
Carrier frequency upper limit: C6-01=5.0 kHz
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Basic Operation

6.2.2 Autotuning for machine tool spindle motors

B Required Constant Settings

1. Enter autotuning mode and make the following constant settings:

Rated Voltage
Set the rated voltage (VAC) at the base speed(r/min).
+ Rated Current
Set the rated current (A) at the base speed(r/min).
Rated Frequency
Set the rated frequency (Hz) at the base speed.
Rated Speed(r/min)
Set the rated speed (r/min) at the base speed.
«  Number of Poles
Set the number of poles.
« Motor Selection
Select motor 1 or 2.

2. The following message will appear when the constants have been set:

Tuning Ready? The “Press RUN Key” message will

Vi AR

Press RUN Key blink.

3. Atthispoint, it is still possible to change the constant settings by pressing the

Increment () and Decrement () Keysto display the desired constant.

4. Pressthe STOP Key to cancel autotuning, and then press the MENU Key and DATA/ENTER Key.

The operation mode display will appear.

B Performing Autotuning

Autotuning will startif the Run Key ispressed when the“ Tuning Ready?’ messageisbeing displayed.
Themotor will operate during autotuning, so besurethat itissafefor themotor to operate before press-
ing the RUN Key.

The following message will be displayed when the Run Key is pressed:

Tune Proceeding The “Tune Proceeding” message will blink.
U OhzoOOmAt

Autotuning takesup to 1.5 minutes. The message“ Tune Successful” will be displayed when autotun-
ing is completed.

When autotuning has been completed successfully, record the motor constants. Repeat autotuning for
three times and set to the resulting average (value).

If afault occurred during autotuing, refer to 6.2.3 Autotuning Faultsfor detailson correcting thecause
of the fault and perform autotuning again.

After autotuning of Motor 1 iscompleted, perform autotuning of Motor 2 using the same procedures.

B Adjustment after autotuning
Adjust the following constants when autotuning has compl eted.

Max. frequency (E1-04) : No-load frequency at the maximum speed (Hz).
Max. voltage (E1-05) = No-load voltage at maximum speed (V)
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6.Dpen-loop Vector Control

6.2.3 Autotuning Faults

One of the fault messagesin the following table will be displayed if afault occurs during autotuning
and themotor will stop. Inthiscase, determinethecause of thefault, correct it, and perform autotuning

again.

Thefault display can be cleared by pressing the MENU Key.

The motor constantswill revert to their default settingsif afault occurs. Set these constants again be-
fore starting autotuning again.

Table 6.2 Troubleshooting Autotuning Faults for Open-loop Vector Control
Fault Display Probable Cause Remedy
. Therewas afaultintherela- | Change the settings to conform to the follow-
Data Invalid Therewas afault in the data | tionship between the rated ing equation:
(Motor data fault) set during autotuning. frequency, rated speed, and | Rated speed < 120 x Motor frequency/Num-

number of poles.

ber of poles

ALARM: Over Load
(Excessive tuning load)

The effective load factor ex-
ceeded 20% during autotun-
ing.

A load is connected to the
motor.

Remove the |oad.

There was a setting fault dur-
ing autotuning.

Thereisamotor bearing
problem.

Check the rated current setting. Change if
necessary.

Turn the Inverter off and rotate the motor by

iand.
Replace the motor if it doesn’t turn smoothly.

There isabroken/discon-

Check and replace wiring componentsif nec-

Motor speed The torque reference value | nected motor power wire. essary.
exceeded 100% during auto- -
(Motor speed fault) tuning. ):ul)?:r(.j is connected to the Remove the load.
Thetorque limit functionis | Initialize the torque limit constants (H7-01 to
operating. H7-04).
Accelerate The motor doesn’t accelerate

(Acceleration fault)

within the prescribed time.

The acceleration timeistoo
short.

Increase acceleration time 1 (C1-01).

A load is connected to the
motor.

Remove the load.

Rated Slip
(Rated slip fault)

Saturation -1

(Iron core saturation coefficient
1 fault)

Saturation -2

(Iron core saturation coefficient
2 fault)

Resistance

(Line-to-line resistance fault)

Therated slip setting can't
be tuned within the pre-
scribed time.

The core-saturation coeffi-
cients can't be tuned within
the prescribed time.

The motor terminal resist-
ance or no-load current set-

No-load Current
(No-load current fault)
Tune Aborted

Minor Fault: 000

ting can’t be tuned within the
prescribed time.

A load is connected to the
motor.

Therated current setting isn't
correct.

Thereisabroken/discon-
nected motor power wire.

Therated current setting isn't
correct.

Remove the load.

Check and change the setting if necessary.

Check and replace wiring componentsif nec-
essary.

Check and change the setting if necessary.

Thereis abroken/discon-
nected motor power wire.

A minor Inverter fault oc-
curred.

Check and replace wiring componentsif nec-
essary.

Check the minor fault indicated in the boxes
in the display shown at the left.

Tune Aborted

V/f Over Setting

(Displayed after the completion
of autotuning)

Torque reference exceeded
100%, and no-load current
exceeded 70%.

Rated voltage and rated fre-
quency settings are not cor-
rect.

The load is connected to the
motor.

Check the setting and correct any problems.

Disconnect the motor from the load.
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Basic Operation

6.3.1 PG Speed Control Card Settings

6.3 Flux Vector Control

With flux vector control (vector control with PG), make the settings for the PG Speed Control Card, select the
zero-speed operation method, set the various autotuning constants, and then adjust the gain of the speed control
loop.

Always perform auto-tuning for motor unit separately before vector control operation. Vector control isnot
effective without autotuning.

To ensure high-accuracy speed control, use amotor specifically designed for vector control with anintegrated
PG.

When setting up a PG (encoder), connect it directly to the motor shaft. If the PG is connected to the motor via
gearing or belts, responses can bedel ayed by backlash or torsion; thedelayed responsescan generate oscillation
and make control impossible.

When continuously operating the unit at low speeds with a heavy load, reduce the carrier frequency (C6-01)
to 2 kHz.

6.3.1 PG Speed Control Card Settings

H Available PG Speed Control Cards
e Thereare 4 models of PG Speed Control Cards, but only 2 models can be used with vector control.
« PG-B2: Phase-A/Phase-B pulse inputs, complementary output
« PG-X2: Phase-A/Phase-B/Phase-Z pulse inputs, line drivers

o Select the Card according to the application and install it in the Inverter as described in 3.7 Installing
and Wiring PG Speed Control Cards.

H PG Constant: F1-01

e Set the PG (pulse generator or encoder) constant in pulses/revolution.
e Set the number of phase-A or phase-B pulsesin one motor revolution.

User tha_nge Seti Fact Valid Access Levels
Constant Name uring etting |, | Factory |- =
Number Ogg;a— Range Setting p\/ector P | Flux Vector
F1-01 PG constant o 0t0 60000 | pIr 600 u] Q

B PG Rotation Direction: F1-05

e Thisconstant is used to coordinate the PG’s rotation direction with the motor’s rotation direction.
The setting for the standard applicable Yaskawa PG (made by Thermtac) isan advanced phase A for
forward rotation.

Generally, phase A leadswhen the PG rotatesin the clockwise direction (looking from theinput axis).
When aforward referenceis output, the motor rotatesin the counterclockwisedirection (looking from
the output axis).

Set whether phase A or phase B leads when the motor operates in the forward direction.

User %ha_nge Setti Fact Valid Access Levels
Constant Name uring eting unit | 2tory Open Loo
Number OtFi)grtla- Range Setting p\/ector P | Flux Vector
F1-05 PG rotation ] oL - 0 ] B
e Settings
Setting Function
0 Phase A leads with forward rotation. (Phase B leads with reverse rotation.)
1 Phase B leads with forward rotation. (Phase A |eads with reverse rotation.)
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6.8lux Vector Control

VS-626MC5 Motor PG (encoder)

Forward
%ulse output

[Setting: 00J [Setting: 10
phaseA —J LT L T L PhaseA —J LT L [ 1
PhaseB — L1 LT 1 phaseB — L LT L

e Forward rotation in atypical motor (applicable Yaskawa PG: made by Thermtac):
The motor output shatft rotates in

the counterclockwise direction
Forward with a forward inverter reference.

——> Forward rotation
Phase A J—\_,—L
[ I I
Phase B
e Phase A leading in atypical PG:
Phase A leads when the input axis rotates clockwise.
c-. Phase A S I
[ I I
Phase B
Fig 6.9 PG Rotation Direction Setting

B PG Pulse Output Monitor Division Rate: F1-06

e Thisconstant is effective only when a PG-B2 PG Control Card is used.
o |t setsthedivision ratio used when the pulse monitor output is connected to a pulse input device.

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring g Unit | eaotoy Open Loo
Number O‘rllglr‘a- Range Setting p\/ector P | Flux Vector
PG division rate (PG
F1-06 | pise moniton) a] 1t0132 | - 1 o B

e Thefirst digitin thesetting (0 or 1) isn and the second two digits (01 to 32) are m. The division ratio
is calculated from n and m with the following equation:

Division ratio = ( 1+n )/m Setting Ranges n: 0,1 m: 1to 32
F1-06 =0 O
n m

e Possibledivision rate settings are asfollows: 1/32 = F1-06 = 1. For example, if thedivisionrateis
1/2 (asetting of “2"), the monitor output will be half of the number of pulses output from the PG.

B Fault Detection Functions: F1-02 to F1-04, F1-08 to F1-11, F1-14

PG Disconnection Stopping Method: F1-02, F1-14
e Setsthe PG open-circuit detection time and stopping method that is used when abreak is detected in

the PG cable (PGO).
User %ha_nge Setti Fact Valid Access Levels
Constant Name uring eting unit | actory
Opera- Range Setting | Open Loop
Number gon g 9 | “Nector Flux Vector
Fl2 | JReaon dcetionat O 003 | - 1 0 B
Fl14 |POopencraitddtes |5 | gg10100 | s | 20 o A
e Settings
Setting Function
0 Deceleration to stop using deceleration time 1 (C1-02).
1 Coast to stop
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Basic Operation

6.3.1 PG Speed Control Card Settings

Setting Function
2 Emergency stop using the emergency-stop time (C1-09).
3 Continue operation (PGO is displayed, and continues operation.)

Overspeed Settings: F1-03, F1-8, F1-09
o Overspeed refers to an excessive motor speed.

e Settheconditions (level and time) for detecting overspeed and the stopping method that is used when
an overspeed is detected.

User thange Set Fact Valid Access Levels
Constant Name uring oned | unit |t O
Opera- Range Settin pen Loop
Number tri’on g g Vector Flux Vector
Operation selection at
F1-03 | gverspeed [u} 0to3 - 1 n} B
Flog | Qvrspeed detection 0 00120 | % | 115 D A
F109 | Gyersheed detection 0 | 00w20 | s | 00 o A
e Settings
Setting Function
0 Deceleration to stop using deceleration time 1 (C1-02).
1 Coast to stop
2 Emergency stop using the emergency-stop time (C1-09).
3 Continue operation (OS is displayed, and continues operation.)
e F1-08 and F1-09 Settings

Constant F1-08 sets the overspeed detection level as a percentage of the maximum output frequency.
Constant F1-09 sets the length of time in seconds that the motor speed must exceed the overspeed
detection level in order to generate an overspeed fault.

PG Speed Deviation Settings: F1-04, F1-10, F1-11
e PG speed deviation refers to the difference between the actual motor speed and the reference speed.

e These constants set the conditions (level and time) for detecting PG speed deviation and the stopping
method that is used when a PG speed deviation is detected.

User tha_nge Seti Fact Valid Access Levels
Constant Name uring etting |, . | Factory 5
Opera- Range Settin: pen Loop
Number {i’on 9 9 Vector Flux Vector
Fl-o4 | Qperalionselectiona o o3 | - | 3 o B
Fl10 | Excessivespead devi- 0 01050 | % | 10 D A
Excessive speed devi-
F1-11 ation detection delay [u} 0.0t010.0 s 0.5 u] A
time
e Settings (F1-04)
Setting Function
0 Deceleration to stop using deceleration time 1 (C1-02).
1 Coast to stop
2 Emergency stop using the emergency-stop time (C1-09).
3

Continue operation (Displays “DEV” and continues control.)

e F1-10 and F1-11 Settings

Constant F1-10 sets the PG speed deviation detection level as a percentage of the maximum output
frequency. Constant F1-11 sets the length of time in seconds that the difference between the motor
speed and reference speed must exceed the PG speed deviation detection level in order to detect aPG
speed deviation (DEV).
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6.8lux Vector Control

6.3.2 Setting the Zero-speed Operation Constants

e With flux vector control, operation is possible even when the frequency referenceis zero (below the
minimum output frequency).
o Set the operation methods for the minimum output frequency.

B Stopping Method Selection: b1-03
e Set the stopping method used when a stop command isinput.

c User %’L?i’:%e Setting | Factory Valid Access Levels
N?Jr:ﬁﬁznrt Name oﬁg:‘a' Range unit Setting Op\(/egc{_grop Flux Vector
b1-03 Stopping method selec- u] 0to3 - 0 Q Q
tion
e Settings
Setting Function

0 Deceleration to stop

1 Coast to stop

2 DC injection braking stop (This setting can’t be made with flux vector control.)

3 Coast to stop with timer (This setting can't be made with flux vector control.)

B Zero-speed Operation: b1-05 and Minimum Output Frequency: E1-09
e Set the operation method used when the frequency referenceisbel ow the minimum output frequency.

User tha_nge Seti Fact Valid Access Levels
Constant Name uring etting Unit actory 0O
Opera- Range Settin pen Loop
Number t?on 9 9 Vector Flux Vector
Operation selection for
b1-05 setting of E1-09 or less o 0to3 - 0 s A
e Settings
Setting Function
0 Operate according to the frequency reference. (E1-09 isinvalid.)
1 Interrupt the output. (Coast when the frequency reference is below E1-09.)
2 Operate at E1-09 frequency. (Output the frequency set in E1-09.)
3 Zero-speed operation (Zero reference value when the frequency reference is below E1-09.)

Mi

nimum Output Frequency (FMIN): E1-09
e Set the minimum output frequency according to the requirements of the application.

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting | ;| Factory
Opera- Range Setting | Open Loop
Number {i]on 9 9 | “Nector Flux Vector
E1-09 Min. output frequency ] 0.0t0400.0 | Hz 0.0 Q A
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Basic Operation

6.3.2 Setting the Zero-speed Operation Constants

B Initial Excitation Settings: b2-01, b2-03, b2-04
o Setthezero speedlevel, DCinjection braking timeat startup, and the DC injection braking timewhen

stopping.
User Cdltlarirr%e Setting Factory Valid Access Levels
Constant Name Unit
Number Otri’g;a' Range Setting Opveench)orop Flux Vector
Zero speed level (DCin-
b2-01 jection braking starting O 0.0t010.0 | Hz 0.5 B B
frequency)
DC injection braking | 000to
b2-03 | fime at start 0 10.00 s | 00 B B
DC injection braking 0.00to
b2-04  |Gea Sop [u] 10.00 s 0.50 B B

Withflux vector control, theDC injection braking functionisreplaced by theinitial excitationfunction
and zero speed function.

Thetiming of theinitial excitation function depends on the zero-speed operation method selected in
b1-05 (zero-speed operation), as shown in Figure 6.10.

Theinitial excitation function stops amotor that is rotating because of inertia

Run command

Frequency reference
from analog input

. | Inveter internal frequency reference
+ 1 (Soft start input)

Lo
. ! After the run command goes
® b1-05=0 b ! ! OFF, zero-speed control is per-
(RUN at Frequency Initial L ! formed for the time set in b2-04
Ref) excitation ! . when the motor speed drops be-
. low b2-01.
y ' BB

BB (Bgseblock

: A:ﬂer the frequency reference
.

. bé#’g; 1 nitial excitation falls below E1-09, initial excita-
( ) from E1-09' tion starts when the motor speed
! d‘rops below b2-01.
ee o e
' [ v ! After the run command goes
® bl-05=2 ! : ' : : : OFF, zero-speed control is
(RUN at Min Frequency) .. ! . A , performed for the time set in
Initial =~ Lo - ! b2-04 when the motor speed
excitation . drops below b2-01.
. I
j— o o .
C - L BB
' [ [ ' After the run command goes
® b1-05=3 ! v v ! OFF, zero-speed control is
(RUN at Zero RPM) ! L Lo ! performed for the time set in
Initial . Lo L . b2-04 when the motor
excitation 1 , , -/speed drops below b2-01.
BB Zero speed Zero speed BB
Fig 6.10 Settings for Initial Excitation and Zero-speed Control

o Initial excitationisstarted from b2-01 (zero speed level) when decel erating. A setting of b2-01 < E1-09
isvalid only with flux vector control.

e Thecurrent level for theinitia excitation function is set in E2-03 (motor no-load current).
e TheDC injection braking current (b2-02) isn't used with flux vector control and can't be set.
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6.8lux Vector Control

6.3.3 Autotuning for general-purpose motors

Autotuning for general purpose motors

| A CAUTION |

e Do not connect a load to the motor when performing autotuning.
Doing so may result in personal injury or equipment damage.

When motor cannot bedisconnected fromtheload, motor constantscan be set by cal culation. Contact your
YASKAWA representatives for details.

B Precautions Before Autotuning

e TheInverter's autotuning function automatically determines the motor constants while a servo sys-
tem'’ sautotuning function determinesthesizeof aload, so theseautotuning functionsarefundamental -
ly different.

e If aload is connected when autotuning is performed, not only will incorrect motor constants be re-
corded, but the motor may operateerratically or unexpectedly. Disconnect theload beforeautotuning.

e Themotor shaft will rotate when autotuning is performed. Confirm safety before starting autotuning.

e When motor cannot bedisconnected from theload, motor constants can be set by calculation. Contact
your YASKAWA representatives for details.

B Inverter Input Voltage Setting: E1-01
e Set the Inverter input voltage to match the power supply voltage.

User %ha_nge Setti Fact Valid Access Levels
Constant N uring etting unit | Factory
Number ame Oﬁg{\a- Range Mt | Setting Opvegctl_oorup Flux Vector
. 155 to 255 200
E1-01 | Input voltage setting o (310t0510) VAC (400) Q Q

e Thevoltage settings shown in parentheses are for 400 V class Inverters.
e Thissetting is used as the reference value for functions such as the protection functions.

B Motor Selection (Motor Overheating Protection): E1-02
e Set the type of motor being used. This setting is areference for overheating protection functions.

User thange Seti Fact Valid Access Levels
i tting .. | Factory
Constant Name uring < Unit i o)
Opera- Range Settin: pen Loop
Number {i)on 9 9 Vector Flux Vector
Motor selection (motor
E1-02 | o erheating protection) o 0to2 - 0 Q Q
e Settings
Setting Function
0 Standard motor (general -purpose motor)
1 Special motor (inverter-exclusive motor)
2 Special motor (vector-exclusive motor)
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Basic Operation

6.3.3 Autotuning for general-purpose motors

B Required Constant Settings

1. Enter autotuning mode and make the following constant settings:
« Rated Voltage *
Set the rated voltage (VAC) shown on the motor nameplate.
«+ Rated Current
Set the rated current (A) shown on the motor nameplate.
« Rated Frequency
Set the rated frequency (Hz) shown on the motor namepl ate.
+ Rated Speed
Set the rated speed (r/min) shown on the motor nameplate.
+  Number of Poles
Set the number of poles.
Motor Selection
Select motor 1 or motor 2. (Normally select motor 1.).
« PG Pulses/Rev:
Set the number of A-phase or B-phase pulses per revolution.

2. The following message will appear when the constants have been set:

Vg MR

Press RUN key blink.

TL‘m‘ing‘R‘e‘ady? The “Press RUN Key” message will

3. At thispoint, it isstill possible to change the constant settings by pressing the Increment and Decre-

ment Keys to display the desired constant.

4. Pressthe STOPKey to cancel autotuning, and then pressthe MENU Key and DATA/ENTER Key. The

operation mode display will appear.

*  Rated voltage for vector control motorsisapprox. 10 to 20% lower than general -purpose
motors. Always verify motor voltage listed on the nameplate or test report before use.

B Performing Autotuning

Autotuning will start if the Run Key ispressed when the“ Tuning Ready?’ messageisbeing displayed.

e Themotor will operateduring autotuning, so besurethat it issafefor themotor to operate beforepress-

ing the Run Key.

e Thefollowing message will be displayed when the Run Key is pressed:

Tune Proceeding The “Tune Proceeding” message will blink.

CUUOHEOA

ing is completed.

cause of the fault and perform autotuning again.

-28

Autotuning takes up to 1.5 minutes. The message Tune Successful” will be displayed when autotun-

If autotuning has been completed successfully, pressthe Menu Key and proceed to the next operation.
If afault occurred during autotuning, refer to Table 6.3 Autotuning Faultsfor detailson correcting the



6.8lux Vector Control

6.3.4 Autotuning for machine tool spindle motors

/A CAUTION

® Do not connect a load to the motor when performing autotuning.
Doing so may result in personal injury or equipment damage.

B Precautions before Autotuning

e TheVS-626MC5's autotuning function automatically determines the motor constants while a servo
system's autotuning function determines the size of aload, so these autotuning functions are funda-
mentally different.

o If aload is connected when autotuning is performed, not only will incorrect motor constants be re-
corded, but themotor may operateerratically or unexpectedly. Pleasedisconnect |oad before perform-
ing autotuning.

e Themotor shaft will rotate when autotuning isperformed. Confirm safety before starting autotuning.
e For winding change motors, conduct autotuning of motor 1 and 2.
W Acquisition of Motor Data

When autotuning motorsfor machinetool spindles, itisnecessary to check thefollowing datafor thewind-
ing motors (Y- and [ windings).

e Leakageinductance (L =L1+L2)

Refer to Fig.6.11 for details.

o Rated frequency at base speed (Hz)

o Rated current at base speed (A)

o No-load voltage at base speed (V)

o No-load frequency at base speed (Hz)

e Base speed (r/min)

e Number of poles

e No-load frequency at max. speed (Hz)

e No-load voltage at max. speed (V)

R1 L1 R2/s L2

AW AW
. b R1 [CPrimary resistance
= Rm R2 CSecondary resistance
3 S [Slip
Rm Oron loss resistance
Lm Lm CExcitation inductance
Fig 6.11 Motor equivalent circuit (For one phase, Converted to Y-winding)
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Basic Operation

6.3.4 Autotuning for machine tool spindle motors

B Constant setting prior to autotuning

(E2-06) =

Following constants must be set before performing autotuning.
e Motor leak inductance (E2-06)

Set motor leak inductance using the following formula.
[OSetting by the motor leak inductance L (= L1+ L2) O

/3 % 2 x 1 x Rated frequency at base speed (Hz) x L(H) x Rated current at base speed (A)

0,
No-load voltage at base speed (V) x 100(%)

Note : Refer to Fig.6.11 for details of leakage inductance “L".
[Setting by the lock test values[

/3 x /(Vs?/31s?) — (Ps/31s9)? x Rated current at base speed (A)

(E2-06) = No-oad voltage at base speed (V)

X 100(%)

Vs[Lock test voltage[(VO
Is [Lock test currentCAC
Ps[Lock test lossDWO

The result of the above formula should be from 5 to 25%. Verify the data when the obtained results are
too large (or small).

e Carrier frequency

Set carrier frequency to 5.0 kHz.

Carrier frequency during autotuning: C8-30=1 (Carrier frequency is set to avalue as set in C6-01)
Carrier frequency upper limit: C6-01=5.0 kHz

B Required Constant Settings

1. Enter autotuning mode and make the following constant settings:

Rated Voltage
Set the rated voltage (VAC) at the base speed(r/min).
Rated Current
Set the rated current (A) at the base speed(r/min).
Rated Frequency
Set the rated frequency (Hz) at the base speed.

« Rated Speed(r/min)
Set the rated speed (r/min) at the base speed.

« Number of Poles
Set the number of poles.
Motor Selection
Select motor 1 or 2.

«  Number of PG pulse
Set the number PG pulse.

2. The following message will appear when the constants have been set:

Tuning Ready? The “Press RUN Key” message will

o

Press RUN key blink.

Vi

3. Atthispoint, it is still possible to change the constant settings by pressing the
Increment (L) and Decrement (L) Keysto display the desired constant.

4. Pressthe STOP Key to cancel autotuning, and then press the MENU Key and DATA/ENTER Key.
The operation mode display will appear.

B Performing Autotuning

o Autotuning will start if the Run Key is pressed when the“ Tuning Ready?” messageisbeing displayed.
e Themotor will operateduring autotuning, so besurethat it issafefor themotor to operate beforepress-
ing the RUN Key.

The following message will be displayed when the Run Key is pressed:

Tune Proceeding The “Tune Proceeding” message will blink.
BNl iunnnu) .S

Autotuning takesup to 1.5 minutes. The message“ Tune Successful” will be displayed when autotun-
ing is completed.

e When autotuning has been completed successfully, record the motor constants. Repeat autotuning for
three times and set to the resulting average (value).
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6.8lux Vector Control

o |f afault occurred during autotuing, refer to 6.3.5 Autotuning Faultsfor detailson correcting the cause

of the fault and perform autotuning again.

o After autotuning of Motor 1 iscompleted, perform autotuning of Motor 2 using the same procedures.
B Adjustment after autotuning

1. Adjust the following constants when autotuning has completed.

« Max. frequency (E1-04) : No-load frequency at the maximum speed (Hz)

« Max. voltage (E1-05) = No-load voltage at maximum speed (V)

2. Adjust the ASR gain (C5-01, C5-03) within the range below.

(C5-01C5-03) = Factory setting (20.00) O factory setting 0 Max. Speed/ base speed
6.3.5 Autotuning Faults

o Oneof thefault messagesin the following table will be displayed if afault occurs during autotuning

and themotor will stop. Inthiscase, determinethe cause of thefault, correctit, and perform autotuning
again.

e Thefault display can be cleared by pressing the MENU Key.
o Themotor constantswill revert to their default settingsif afault occurs. Set these constants again be-

Table 6.3

fore starting autotuning again.
Troubleshooting Autotuning Faults for Flux Vector Control

Fault Display Probable Cause Remedy
i Therewasafaultintherela- | Change the settings to conform to the follow-
Data Invalid Therewas afault in the data

(Motor data fault)

set during autotuning.

tionship between the rated
frequency, rated speed, and
number of poles.

ing equation:
Rated speed < 120 x Motor frequency/Num-
ber of poles

ALARM: Over Load
(Excessive tuning load)

The effective load factor ex-
ceeded 20% during autotun-
ing.

A load is connected to the
motor shaft.

Remove the load.

There was a setting fault dur-
ing autotuning.

Check the rated current setting. Change if
necessary.

Thereisamotor bearing
problem.

Turn the Inverter off and rotate the motor by
hand

Replécethe motor if it doesn’t turn smoothly.

Motor speed
(Motor speed fault)

The torque reference value
exceeded 100% during auto-
tuning.

Thereis abroken/discon-
nected motor power wire.

Check and replace wiring components if nec-
essary.

A load is connected to the
motor shaft.

Remove the load.

Accelerate
(Acceleration fault)

The motor doesn’t accelerate
within the prescribed time.

The torque limit function is
operating.

The acceleration time is too
short.

A load is connected to the
motor shaft.

Initialize the torque limit constants (H7-01 to
H7-04).

Increase acceleration time 1 (C1-01).

Remove the load.

Rated Slip
(Rated slip fault)

Saturation -1

(Iron core saturation coefficient
1 faulf)

Saturation -2

(Iron core saturation coefficient
2 fault)

The rated slip setting can't
be tuned within the pre-
scribed time.

The core-saturation coeffi-
cients can't be tuned within
the prescribed time.

A load is connected to the
motor shaft.

Therated current setting isn't
correct.

Remove the load.

Check and change the setting if necessary.

Thereis a broken/discon-
nected motor power wire.

Check and replace wiring components if nec-
essary.

Resistance

(Line-to-line resistance fault)
No-load Current

(No-load current fault)

The motor terminal resist-
ance or no-load current set-
ting can’t be tuned within the
prescribed time.

Therated current setting isn't
correct.

Thereisabroken/discon-
nected motor power wire.

Check and change the setting if necessary.

Check and replace wiring components if nec-
essary.

Motor Direction Fault
[Motor direction faultD)

Thereisafaulty connection
between the Inverter and PC
(A or B phase) or the Invert-
er and Motor (U, V, or W
phase).

* Check the PG wiring.
* Check the motor wiring.

* Check the PG rotation direction and
constant F1-05.

PG Circuit Fault
PGO: PG break detected)

Pulses aren't being input
from the PG even though a
rotation output is being sent
to the motor.

« ThecabletothePGisbro-
ken/disconnected.

« The PG's power supply is
broken/disconnected.

Check the wiring and correct any problems.

Tune Aborted
Minor Fault: 010

A minor Inverter fault oc-
curred.

Check the minor fault indicated in the boxes
in the display shown at the left.
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6.3.6 Speed Control (ASR) Structure

Fault Display Probable Cause Remedy
Rated voltage and rated fre-
T\;fng Abosned Torque reference exceeded | dUeNcy settingsare not cor- | Check the setting and correct any problems.
VI/f Over Setting - rect.
(Displayed after completion of éfggﬁd:d’%% load current Theloadi cted to th
autotuning) ) mo?o? s conn O the | pisconnect the motor from the load.

6.3.6 Speed Control (ASR) Structure

e Thefollowing block diagram shows the structure of the speed control.

Torque limits
C5-01, C5-03

Secondary cur-
rent reference

Frequency

reference

Detected L7-01to L7-04

speed

C5-02, C5-04

In vector flux control, the ASR’s P gain is the maximum frequency standard.
Fig 6.12 Speed Control Structure
B Gain Settings: C5-01, C5-02

e Set the proportional gain and the integral time of the speed control (ASR).

User thange Setti Fact Valid Access Levels
Constant Name uring ctting Unit | aetOY I
Opera- Range Settin: pen Loop
Number tFi)on 9 9 “Rector || Flux Vector
ASR proportional (P) 0.00to Multi-
C5-01 ganl [m} 300.00 ple 20.00 [u} B
c5-02 | ASRintegral (1) time 1 o BT s | 0500 o B

M Low-speed Gain Settings: C5-03, C5-04, C5-07

o Usethese constants to set different proportional gain and integral time settings for low-speed opera-
tion. Constant C5-03 setsthelow-speed proportional gain of the speed |oop (ASR), and C5-04 setsthe
low-speed integral time.

e Set constant C5-07 to the frequency at which to switch to the low-speed ASR proportional gain and

integral time.
Counz?frmt Cdl'lj?ifr‘%e Setting | Factory Valid Access Levels
Number Name Otpi)g;a- Range unit | Setting Op\f:cl_oc;op Flux Vector
C5-03 /gka?llq?zproponional (3] o gé](%g MFI)Jlléi- 20.00 0 B
c5-04 | ASRintegral () time 2 o 000010 s | 0500 o B
Cs07 | pRSMEingfequen | 00104000 | Hz | 00 0 A
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e Figure 6.13 shows how the proportional gain and integral time approach the ASR proportional gain
2 and ASR integral time 2 linearly.

P=C5-01
1=C5-02

777777777777777777777777 P=C5-03
1=C5-04 (Low speed)

Motor speed (Hz)

0 C5-07

If C5-07 is set to 0.0, ASR proportional gain 1 and ASR integral
time 1 are used for the proportional gain and integral time at all
frequencies.

Fig 6.13 Gain Settings at Low Frequencies
W Multi-function Input Settings: H1-010Terminal 30to H1-060Terminal 80

ASR Integral Reset Setting: “E”
e When one of the multi-function inputsis set to “E,” theinput can be used to switch the speed control
loop between P control and PI control.
e Pcontrol (integral reset) is used when the multi-function input is ON.

ASR Proportional Gain Switch Setting: “77"
e When oneof the multi-function inputsisset to “77,” theinput can be used to switch between propor-
tional gain 1 and proportional gain 2.
o Proportional gain 2 (C5-03) isused when themulti-functioninputisON. Thisinput has higher priority
than the ASR switching frequency set in C5-07.

ASR Gain Switch ON
signal (a multi-func- OFF | |
tion input)

Proportional gain

Proportional gain : . determined by mo-
P) U tor speed.
! . C5-03 gain setting

C5-02 C5-02

The gain is changed linearly in integral time 1 (C5-02). The integral
time setting isn’t switched.

Fig 6.14 ASR Proportional Gain Switch

B Speed Control (ASR) Responsiveness: C5-06

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting |, . |Factory |-
Opera- Range Settin pen Loop
Number gon 9 9 Vector Flux Vector
€506 |ASRprimary delay time | O 000k |'s | ooos o A

e Normaly it isn't necessary to make this adjustment.

e Constant C5-06 can be used when adjusting the gain doesn’t remove motor oscillation, or adjusting
the gain removes oscillation but results in poor responsiveness.

¢ A high C5-06 setting lowersthe responsiveness of the speed control, but makesit difficult for oscilla-
tion to occur.
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6.3.7 Speed Control (ASR) Gain

6.3.7 Speed Control (ASR) Gain

B Gain Adjustment Procedure
Use the following procedure to adjust the gain with the mechanical system and actual load connected.

At zero-speed, increase C5-01 (ASR
P Gain 1) until there is no oscillation.

At zero-speed, decrease C5-02 (ASR
| Time 1) until there is no oscillation.

Does oscillation develop when the YES -
motor operates at the maximum nor- Decrease C5-01 (ASR P Gain 1).
mal operating speed?

NO

Adjustment completed. [Increase C5-02 (ASR | Time 1). |
(When there is higher-level position
control, adjust the position loop gain
so that overshooting/undershooting
doesn’t occur.)

Fig 6.15 Gain Adjustment Procedure

B Fine Adjustments

e When you want even finer gain adjustment, adjust the gain while observing the speed waveform.
e Constant settingslikethose shown in thefollowing tablewill be necessary to monitor the speed wave-

form.
Constant Setting Explanation

H4-01 Analog output selection (terminal 21) 2 . . .

. . Settings that allow multi-function
H4-02 Analog output gain (terminal 21) 1.00 analog output 1 to be used to mon-
H4-03 Analog output bias (terminal 21) 0.0 itor the output frequency.
H4-04 Analog output selection (terminal 23) 5 . . .

. - Settings that allow multi-function
H4-05 Analog output gain (terminal 23) 1.00 analog output 2 to be used to mon-
H4-06 Analog output bias (terminal 23) 00 itor the motor speed.
H4-07 Analog output level selection 1 ;gﬁd%;%ge?gmsn?o?\itt%é(_)v

e The multi-function analog outputs have the following functions with these constant settings.
« Multi-function analog output 1 (terminal 21): Outputs Inverter's output frequency (0 to =10 V).
«  Multi-function analog output 2 (terminal 23): Outputs actual motor speed (0 to 10 V).
Termina 22 is the multi-function analog output common.
* We recommend monitoring both the output frequency and the motor speed to monitor the response
delay or deviations from the reference value, as shown in the following diagram.

Output frequency

Motor speed

Motor speed (response)

Time

Fig 6.16 Example Monitor Waveforms
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Adjusting ASR Proportional Gain 1 (C5-01)

e Thisgain setting adjusts the responsiveness of the speed control (ASR).

e Theresponsivenessisincreased when this setting isincreased. Usually this setting is higher for larger
loads. Oscillation will occur if this setting isincreased too much.
Thefollowing diagram showsthetypeof changesthat can occur intheresponsewhen the ASR propor-
tiona gain is changed.

The proportional gain is high.
/ (Oscillation occurs when the gain is too high.)

Motor speed z
7
The proportional gain is low.
S
Time
Fig 6.17 Responsiveness for Proportional Gain

Adjusting ASR Integral Time 1 (C5-02)
e This constant sets the speed control (ASR) integral time.

e Lengthening the integral time lowers the responsiveness, and weakens the resistance to external in-
fluences. Oscillation will occur if this setting is too short.

Thefollowing diagram showsthetypeof changesthat can occur in theresponsewhenthe ASRintegral
timeis changed.

Short integral time

/

Motor speed

Long integral time

= Time

Fig 6.18 Responsiveness for Integral Time

W Different Gain Settings for Low-speed and High-speed
Switch between low-speed and high-speed gain when oscill ation occursbecause of resonancewith theme-
chanical system at low speed or high speed.
Setting the Gain Switching Frequency (C5-07)
e Set the switching frequency to about 80% of the motor operating frequency or thefrequency at which
oscillation occurs.
Low-speed Gain Adjustments (C5-03, C5-04)

e Connect the actual load and adjust these constants at zero-speed. Increase ASR proportional gain 2
(C5-03) until there is no oscillation.

e Decrease ASR integral time 2 (C5-04) until thereisno oscillation.
High-speed Gain Adjustments (C5-01, C5-02)
e Adjust theseconstantsat normal operating speed. Increase ASR proportional gain 1 (C5-01) until there
isno oscillation.
e Decrease ASR integral time 1 (C5-02) until thereis no oscillation.
o RefertoFineAdjustmentson page- 34 for detail son making fineadjustmentsof high-speed operation.
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Thischapter describesthe user constants used for specific control methods
in VS-626MC5 application.

7.1

7.2

73

74

Open-loop Vector Control ................ 7-2
7.1.1 TorqueLimit Function ......................... 7-3
7-5
7-5
7-8
7.1.5 Starting Torque Compensation Function
(fOrSPEC:F) ..o 7-9
Flux Vector Control .................... 7-10
7.2.1 TorqueLimit Function ......................... 7-11
7.2.2 Setting/Adjusting Motor Constants . . .............. 7-12
7.2.3 Operation Selection when Output Voltage
Saturated . ... .... .. ..

Common Functions
7.3.1 Application Constants: b . . . .. ..
7.32 Tuning Constants: C ......vvvvvieii e
7.3.3 ReferenceConstants: d .........................
7.3.4 OptionConstants: F...........
7.3.5 External Terminal Functions: H ...
7.3.6 Protective Functions: L ........ ..
7.3.7 Operator Constants: 0 .........covvveneninnnnnnn.

Optional Functions .....................

7.4.1 Winding ChangeFunction . ......................

7.4.2 Wiring for WindingChange . ....................

7.4.3 Setting/Adjusting the Winding Change Constants . . . . 7-69




Advanced Operation

7.1

Open-loop Vector Control

The functions that can be used with open-loop vector control are listed in Table 7.1. Details on functions that
are specific to open-loop vector control (i.e. those marked with an) are provided in the following table.

Table 7.1 Open-loop Vector Control Functions
Control
Method
Grou Function Comments
P e |
Vector Vector
b1 [ Sequence Seftings such as the reference Input method O O
L b2 | DC Injection Braking DC injection braking function settings O u)
b | Application b3 | Speed Search Speed search function settings o u)
b8 | Energy Saving Not used. (Can't be set.) 1] 3]
C1 | Accel/Decel Acceleration/deceleration time settings ] a
C2 | S-Curve Acc/Dec S-cun for times 8] 8]
C3 | Motor-Slip Compensation Slip compensation function settings a u]
C | Tuning C4 | Torque Compensation Torque compensation function settings [] u]
C5 | Speed Controls Not used. (Can't be set.) O u)
C6 | Carrier Frequency Carrier frequency settings O u)
C8 | Factory Tuning O Adjustment for open-loop vector control o a
dl | Preset Reference Frequency reference settings (when using Operator) u] a
d2 | Reference Limits Frequency upper and lower limit settings a a
d | Reference d3 | Jump Frequencies Prohibited frequency settings [] u]
d4 Esgeciﬁjnrfe Frequency Hold Up/Down, Accel/Decel stop hold frequency setting o n)
EL | VifPattemn O Motor constant settings 8] o
E2 | Motor Setup (Motor constants are set by the autotuning function.) 8] o
E | Motor E3 | Motor 2 Control Methods Control method settings for motor 2. 0] u]
E4 | Motor 2 V/f Ct i VIf characteri; for motor 2. 8] 5]
E5 | Motor 2 Motor Constants Motor constant settings for motor 2. a a
F1 E’I%Sspeed control card set- User constant settings for a PG Card o [u]
F2 | Analog Reference Card Al User constant settings for an Analog Reference Card u] u}
F3 | Digital Reference Card DI User constant settings for a Digital Reference Card ] [m]
F4 | Analog Monitor Card AO User constant settings for an Analog Monitor Card [u] [u}
£ | options F5 | Digital Output Card DO User constant settings for a Digital Output Card [u] [m]
F6 | Digital Output Card DO User constant settings for a Digital Output Card [n] [u}
F7 | Pulse Monitor Card PO User constant settings for a Pulse Monitor Card [u] [m]
F8 gngI'G Transmission User constant settings for a Transmission Card o [u]
F9 gz;glGB Transmission User constant settings for a Transmission Card o [u}
H1 |Multi-function Inputs Function selection for multi-function inputs O u]
H2 | Multi-function Outputs Function selection for multi-function outputs ] [m]
H3 | Analog Inputs Function selection for analog inputs o [u}
H | Terminal E i -
H4 g’mg' function Analog Out Function selection for analog outputs [u] [u}
H5 riADE’\SAOBUS Communica- MEMOBUS communications settings o [}
L1 | Motor Protection Functions Sets thermal functions that protect the motor. a a
L2 | Power Loss Ridethru Selects the power-loss processing method. a a
L3 | Stall Prevention Accel/Decel stall prevention settings and selection O u)
L | protecti L4 | Reference Detection Frequency detection settings and selection O u)
rotection L5 | Fault Restart Fault restart function settings O u)
L6 | Torque Detection Sets overtorque detection functions 1 and 2 (by torque) [u] u)
L7 | Torque Limit O Four-quadrant individual torque limit settings o u)
L8 | Hardware Protection Hardware overheating and open-phase protection settings g u]
o | Operator ol |Monitor Select Selects the Operator's display and setting methods. a u]
P 02 | Key Selections Operator's key function selection and other constants a 8]




7.Dpen-loop Vector Control

7.1.1 Torque Limit Function

With open-loop vector control, torque limitscan be applied at an arbitrary value because the torque output

by the motor is calculated internally.

Thetorquelimit functionisuseful whentheload cannot sustain atorqueaboveacertainlevel or tomaintain
the regenerative torque above a certain level. The two ways to apply torque limits are listed below. (The
lower torque limit will be used if both of these methods are set.)

e Setting atorque limit with the constants
e Limiting torque with the analog inputs

IMPORTANT

0

The accuracy of the torque limit is +5% for output frequencies above 10 Hz, but the accuracy is lower for

output frequenciesbelow 10 Hz. Useflux vector control if you want to apply atorquelimit at low-speed (be-

low 10 Hz).

W Torque Limits: L7-01 through L7-04

Torquelimitscan beset separately for the4 waysthat torque can beapplied: forward torque, reversetorque,
forward regenerative torque, and reverse regenerative torque.

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting Unit actory 0O
Opera- Range Settin pen Loop
Number t?on 9 9 Vector Flux Vector
L7-01 Forward torque limit u] 0to 300 % 200 B B
L7-02 Reverse torque limit [u] 0to 300 % 200 B B
Forward regenerative
L7-03 | torque limit o 0t0300 | % | 200 B B
Reverse regenerative
L7-04 | torque limit o 0t0300 | % | 200 B B

Figure 7.1 shows the relationship between each constant and the output torque.

When the torque limit function is used, the torque limits have priority and motor speed control and com-
pensationwill bedisregarded, so the accel eration/decel eration times might belengthened and motor speed
might be reduced.

Reverse

Output torque

L7-04

L7-02

Regenerative
torque

Forward direction
L7-01

Motor speed
Forward

Regenerative
torque

L7-03

Reverse direction

Fig 7.1 Torque Limit Function
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7.1.1 Torque Limit Function

B Limiting Torque with Analog Inputs: H3-05, H3-09

The following two analog inputs that can be used to limit torque.
Multi-function analog input, terminal 16
Frequency reference (current), terminal 14

Use either or both of these inputs as needed with constants H3-05 and H3-09.

User tha_nge Setti Fact Valid Access Levels
Constant Name uring etting |, | Factory -
Opera- Range Settin pen Loop
Number trijon 9 9 | “Nector Flux Vector
Multi-function analog
H3-05 input (terminal 16) ] Oto1F - 0 B B
Multi-function analog
H3-09 | iou terminal 14) o 1to1F | - 1F A A
e Settings
Setting Function
10 Forward Torque Limit
1 Reverse Torque Limit
12 Regenerative Torque Limit
15 Forward/Reverse Torque Limit

e The above table shows only those settings related to the torque limit function.
e Set theanalog input terminal’s signal level, gain, and bias to match the actual input signal.
e Thefactory settings for the input terminal’s signal level are asfollows:
« Terminal 160 0to 10V (A 10V input limits the torque to 100% of the motor’s rated torque.)
« Termina 14: 4to20mA (A 20 mA input limitsthetorqueto 100% of the motor’srated torque.)
Figure 7.2 shows the relationship between the output torque and each torque limit.
Output torque
Forward direction

Forward torque limit

Regenerative torque limit Motor speed

Reverse Forward

Regenerative torque limit
Reverse torque limit

Reverse direction

Fig 7.2 Limiting Torque with Analog Inputs

e When the forward torque limit has been set, the analog input signal acts as the limit value for torque
generated in the forward direction. Thetorque limit input is effective when torque is generated in the

forward direction even if the motor is operating in reverse (regenerative torque).
The torque limit is 100% of the motor’s rated torque when the analog input is at its maximum value
(10V or 20 mA). To increase the torque limit above 100%, set theinput terminal’s gain above 100%.
For example, again of 150.0% would result in atorquelimit of 150% of the motor’srated torque with
a10V or 20 mA analog input.

« Gain for multi-function analog input, terminal 16: H3-06

« Gain for frequency reference (current), terminal 14: H3-10



7.Dpen-loop Vector Control

7.1.2 Adjusting Speed Feedback
With open-loop vector control, internal Inverter datais used to calculate the feedback value. The gain of
thisautomatic frequency regulator (AFR) operation can be fine-tuned according to motor response. (Nor-
mally it isn't necessary to change the default setting.)

B Speed Feedback Detection Control (AFR) Gain: C8-08

User tha_nge Seti Fact Valid Access Levels
Constant Name unng cling Unit | ooy Open Loo
Number ot‘i’g:‘a' Range Setting p\/ector P | Flux Vector
c808 |AFRgan o G t’}"p‘fé 1.00 A o

e Normally it isn't necessary to change this setting.

o Fine-tunethe gain when motor operation isunstable causing hunting to occur or torque/speed respon-
sivenessis |ow.

« When hunting occurs, increase the gain by 0.05 incrementswhile checking the motor responsive-
ness.

«  When responsiveness is low, decrease the gain by 0.05 increments while checking the motor re-
sponsiveness.

7.1.3 Setting/Adjusting Motor Constants

B Adjusting the V/f Pattern: E1-04 through E1-10, E1-13

Normally itisn’t necessary to adjust the V/f pattern with open-loop vector control. Adjust the V/f pattern
when you want to change the maximum output frequency setting or decrease the Inverter’s output voltage
or when stalls are occurring during no-load operation.

To increase the motor’s rated speed, increase the maximum output frequency in E1-04 in programming
mode after autotuning.

Itispossibleto make user-defined V/f pattern settings (E1-04 through E1-10) in open-loop vector control
mode. (The preset V/f patterns cannot be selected.)

User %rlla:lr:%e Setting Factory Valid Access Levels
?\‘%r:gtbaer}t Name ogglf‘a' Range | UMt | setting Ogi/e;ch)orop Flux Vector
E1-04 ?f;xde%‘é‘fm o 400z | 600 Q Q
E1-05 |Max. voltage o 001250 [yac 2000t Q Q
E1-06 Base frequency ] 0.0t0400.0 | Hz 60.0 Q Q
E1-07 ;‘feighgé‘g;“‘ 0 | 00t04000 Hz | 30°2 A o
E1:08 | Moo UM e o | 001Z80 fyae | LG A o
E1-09 Min. output frequency ] 0.0t0400.0 | Hz 05 Q A
E1-13 |Basevoltage 0 |00t02550 | VAC | 00 Q Q

* 1. Thesevoltagesarefor 200 V class Inverters; double the voltage for 400 V class Inverters.
* 2. Thedefault settingdependsonthelnverter’scapacity. Thedefault settingsshowninthetable
arefor 200 V class, 0.4 to 1.5 kW Inverters. (See page NO TAG.)
Note 1.The default settingsfor E1-07 through E1-10 depend on the control method. The default
settings shown in the table are for open-loop vector control. (See page NO TAG.)
2. The four frequency settings must satisfy the following formula:
E1-04 (Fmax) = E1-06 (Fa) > E1-07 (Fg) = E1-09 (Fmin)

3. When making the V/f characteristicsastraight line, set the same valuein E1-07 (middle
output frequency) and E1-09 (minimum output frequency). In thiscase, constant E1-08
(middle output frequency voltage) will be disregarded.

4. 1f E1-13isset to 0.0, thesamevalueasin E1-13will beset for E1-05. It doesnot normally
need to be set separately.
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7.1.3 Setting/Adjusting Motor Constants

Output voltage (V)

VMAX
(E1-05)

< VBASE >
(E1-13)

VvC
(E1-08)

VMIN
(E1-10)

FMIN

FB
(E1-09) (E1-07)

Fig 7.3 User-defined V/f Pattern

Adjusting Output Voltage: VC (E1-08), VMIN (E1-10)
Adjust the output voltage when you want to output more torque at low speed, such asin an elevator, or
when torque isn't really necessary and you want to reduce the output voltage to save energy.

200V class Inverters: Initial value 00 to 2 V

400V class Inverters: Initial value [0 to 4 V

e When generating more torque, gradually increase the voltage but do not exceed 100% of the motor’s

Adjustment range:

rated current.

FA
(E1-06)

e When saving energy, decrease the voltage but do not cause stalling.

Setting the Maximum Output Frequency

The maximum output frequency can be set from 40.0 to 400.0 Hz. Set this constant in accordance with

the motor’s maximum rotational speed.

W Setting Motor Constants: E2-01 through E2-03 (E5-01 through E5-03), E2-05
through E2-08 (E5-05, E5-06)

e The motor constants (function E2) will al be set automatically when autotuning is performed, so it

normally isn't necessary to set them manually. Set these constants manually if autotuning can’t be

completed properly.

e User constant numbers for motor 2 are given in parentheses.

Motor Rated Current: E2-01

Frequency (Hz)

FMAX
(E1-04)

User thange Set E Valid Access Levels
i tting . | Factory
Constant Name uring © Unit i Open L
Opera- Range Settin, pen Loop

Number tFi‘on 9 9 | “Nector Flux Vector

E2-01

Motor rated current u} 03210640 | A 1.90

(E5-01) ! Q Q

o Thesetting rangeis10%to 200% of the|nverter rated output current. Thedefault setting dependsupon
the Inverter capacity. (Thetableshowsthedefault setting for 200V class, 0.4 kW Inverters.) (Seepage

NO TA

e Set therated current (A) shown on the motor nameplate.

Motor Rated Slip: E2-02

User tha_nge Seti Fact Valid Access Levels
Constant Name uring etting || Factory -
Number oﬁgﬁa' Range Setting | ORET 9P| Flux Vector
E2-02 ; 0.00to
(E5-02) Motor rated slip 0 20.00 Hz 2.90 Q Q

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 200 V class, 0.4 kW Inverters.)

o Cdculatetherated dlip (E2-02) from the val ue shown on the motor namepl ate with thefollowing equa-
tion and set this value.
Rated dlip = rated frequency (Hz) - rated speed (r/min) x number of poles/120
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Motor No-load Current: E2-03

User %hange Seti Fact Valid Access Levels
i tting . actory -———— |
Constant Name uring < Unit i 0
Opera- Range Settin pen Loop
Number {iJon 9 9 Vector Flux Vector
E2-03 0.00 to
(E5-03) Motor no-load current u} 1500.0 A 120 Q Q

e Thedefault setting depends upon the Inverter capacity.
(The table shows the default settings for 200 V class, 0.4 kW Inverters.)

e Set the no-load current (E2-03) at the rated voltage and rated frequency. Normally this value isn't
shown on the motor nameplate, so it might be necessary to contact the motor manufacturer.

Motor Line-to-line Resistance: E2-05

User %hange Seti e Valid Access Levels
i tting . | Factory
Constant Name uring e Unit i Open Loo|
Number o{i’gr"a' Range Setting p\/ector P | Flux Vector
E2-05 | Motor line-to-lineresist- 0.000 to
(508 |ance o oteo, | O | 9842 A A

e Thedefault setting depends upon the Inverter capacity.

(The table shows the default settings for 200 V class, 0.4 kW Inverters.)

e Set themotor terminal resistance (U-V, V-W, and W-U) in constant E2-05. Normally thisvalueisn’t
shown on the motor namepl ate, so it might be necessary to contact the motor manufacturer for theter-
minal resistanceat theinsulation classtemperature. Usethefollowing equationsto calculatetheresist-
ance vaue from the terminal resistance of atest report.

« E-classinsulation: Terminal resistance at 75°C in the test report (Q) x 0.92
« B-classinsulation: Terminal resistance at 75°C in the test report (©2) x 0.92
« F-classinsulation: Terminal resistance at 115°C in the test report () x 0.87

Motor Leakage Inductance: E2-06

User %ha_nge Setti Fact Valid Access Levels
Constant Name uring eting |, | Factory -
Opera- Range Settin: pen Loop
Number gon g 9 | “Nector Flux Vector
E2-06 .
Motor leak inductance u} 0.0t0300 | % 18.2 A A
(E5-06) °

e Thedefault setting depends upon the Inverter capacity.
(The table shows the default settings for 200 V class, 0.4 kW Inverters.)

o Set the voltage drop (caused by the motor'sleakage inductance) as a percentage of the motor's rated
voltage in constant E2-06.

e Thisconstant doesnot normally required setting because the Inverter automatically compensates dur-
ing operation.

Normally thisvalueisn’t shown on the motor nameplate, so it might be necessary to contact the motor
manufacturer. It is also acceptable to set the loss (caused by the motor’s leakage inductance) as aper-
centage.

Motor Iron-core Saturation Coefficients 1, 2: E2-07, E2-08

Col#\Ss?ar\m N %'La”':%e seting |, | Facory Valid Access Levels

Number ame Oﬁgrr‘a- Range "t | Setting Op\?gctL.ﬂOP Flux Vector
E207 |Mdlorioncoresaura | 00010050 | - | 050 A A
E208 |Mowrioncoestua | oot0075| - | 075 A A

e Constants E2-07 and E2-08 are not required when using the motor at or below the rated frequency.

o Set these constants when operating at afrequency higher that the motor’srated frequency. Set thefol-
lowing values:

« Motor iron-core saturation coefficient 1: Core-saturation coefficient when magnetic flux is 50%.
« Motor iron-core saturation coefficient 2: Core-saturation coefficient when magnetic flux is 75%.

o Normally these values aren't shown on the motor nameplate, so it might be necessary to contact the
motor manufacturer. Operation will be possible with the factory-preset values.



Advanced Operation

7.1.4 Operation Selection when Output Voltage Saturated

7.1.4 Operation Selection when Output Voltage Saturated
The Inverter cannot output avoltage that is higher than theinput voltage. If the output voltage command
to the motor (monitor constant U1-06) exceedes the input voltage in the high-speed region, the output
voltage will become saturated, and the control unstable with open loop vector control.

Select one of the following methods to prevent this unstable condition.

B Limited Output Voltage Operation: C3-06 (for SPEC: F)

User tha_nge Setti Fact Valid Access Levels
Constant Name uring etting Unit actory le) L
Opera- Range Settin pen Loop
Number tFi)on 9 9 | “Nector Flux Vector
C3-06 '5;)';“;,%?“"’“‘ EIETE o om 1 0 A A
e Settings
Setting Function
0 Disables limited output voltage operation.
1 Enables limited output voltage operation.

o |f the limited output voltage operation is disabled and output voltage becomes saturated, slip com-
pensation is automatically disabled to prevent instability.
The output current does not change when the slip compensation is disabled, however precise speed
com;gl Is no longer possible. Enable limited output voltage operation if precise speed control isre-
quired.
If thelimited output voltage operationisenabled, themagnetic flux current of themotor isautomatical -
ly controlled, and the output voltage command itself islimited, which maintains precise speed control.
Check the Inverter current margins as the output current will be maximum 10% higher (with arated
load) than when limited output voltage operation is disabled.
Note 1.C3-06 does not need to be changed if the Unit is used only at medium or low speeds, or

whenthepower supply voltageis10% or more higher than therated vol tage of themoror,

or when speed precision in the high-speed region is not required.

2. When the power supply voltageistoo low for the rated motor voltage, speed control will
not be precise even if limited output voltage operation is enabled.



7.Dpen-loop Vector Control

7.1.5 Starting Torque Compensation Function (for SPEC: F)

Starting torque compensation can be input to speed up the torque command at starting with open-loop

vecter control.
This function is

starting torqueis
control.

W Starting Torque

effective for mechinery with large friction loads, cranes, and other applications where
required. However, this compensation only appliesat startup, in contrast to Flux vector

Compensation Function (C4-03 to C4-05)

User %ha_nge Setti Fact Valid Access Levels
Constant Name uring eting unit | actory
Opera- Range Setting | Open Loop
Number t‘ijon g 9 | “Nector Flux Vector
Starting torque com- 01
C4-03 | pensation value (for- O 0.010200.0 | g7 0.0 A O
ward direction)
Starting torque com- 4
C4-04 | pensation value (reverse O 20(?(? i ?)/3 0.0 A O
direction) .
Constant for starting 1
C4-05 torgue compensation o 010200 ms 10 A o

Speed command input
(terminal 13)

Forward (Reverse) com-|
mand input (terminal 12)

Time constant: -

Torque compensa-
tion volume

E1-09—

C4-03 (forward)
04:—04 (reverse, negative polarity)

The larger between b2-01
and E1-09

Output fre-
quency

[OThe lower limit of Inverter’s torque value is determined by the above torque com-

[pe

nsation value.

Fig 7.4 Time Chart for Starting Torque Frequency

When thisfunction isused, set the starting torque valueto thefriction load valuefor ordinary machin-
ery, and to the load for cranes and other lifting devices.

Friction load: Set the friction load for both C4-03 and C4-04.

Lifting devices: Set theload for the motor side only (hoist). Do not usethisfunction for lifting de-
vices with counterweights as a shock will be generated if there is aregenerative load.
Compensation can beset only for themotoring side, for both theforward and reversedirections. It can-
not be set for the regenerative side.

Starting torque compensation is disabled when switching between forward and reverse after conduct-
ing a speed search.

Starting torque compensation is always disabled when the second motor is used.
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7.2  Flux Vector Control

Thefunctionsthat can be used with flux vector control arelisted in Table 7.2. Detailson functionsthat are spe-
cific to flux vector control (i.e. those marked with a) are provided in the following table.

Table 7.2 Flux Vector Control Functions
Control Meth-
. od
Group Function Comments E’EEQ o
Vector Vector

BT | Sequence Seftings such as the reference Input method 8] o]

b | Application b2 | DC Injection Braking DC injection braking function settings 8] 5]
b3 | Speed Search Speed search function settings o u)

C1 | Accel/iDecel Acceleration/decel eration time settings g u]

C2 | S-Curve Acc/Dec S-curve characteristics for accel/decel times [8] a

C3 | Motor-Slip Cc 0 Motor e function a a

C | Tuning C4 | Torque Compensation Not used. (Can't be set.) 8] 5]
C5 | Speed Controls Speed control loop O u)

C6 | Carrier Frequency Carrier frequency settings O u)

C8 | Factory Tuning Not used. (Can't be set.) O u)

dl | Preset Reference Frequency reference settings (when using Operator) o a

d2 | Reference Limits Frequency upper and lower limit settings u] a

d | Reference d3 [ Jump Frequencies Prohibited frequency settings ] u]
d4 zﬁ';';ggce frequency hold Up/Down, Accel/Decel stop hold frequency setting o n)

E1 | V/fPattern O Motor constant settings O u)

E2 | Motor Setup (Motor constants set automatically with autotuning.) O [m)

E | Motor E3 | Motor 2 Control Methods Control method settings for motor 2. [m] u]
E4 | Motor 2 V/f Ct VIf characteri for motor 2. 1] a]

E5 | Motor 2 Motor Constants Motor constant settings for motor 2. a a

F1 anﬁ‘%esed Control Card Constant settings for a PG Speed Control Card O ]

F2 | Analog Reference Card Al User constant settings for an Analog Reference Card o [u}

F3 | Digital Reference Card DI User constant settings for a Digital Reference Card ] ]

F4 | Analog Monitor Card AO User constant settings for an Analog Monitor Card o u]

£ | options F5 | Digital Output Card DO User constant settings for a Digital Output Card [n] [u]
F6 | Digital Output Card DO User constant settings for a Digital Output Card u] u}

F7 | Pulse Monitor Card PO User constant settings for a Pulse Monitor Card ] [m]

F8 (S:;:ASI'G Transmission User constant settings for a Transmission Card o [}

F9 g;gleB Transmission User constant settings for a Transmission Card [u] [u}

H1 | Multi-function Inputs Function selection for multi-function inputs [ni [u]

H2 | Multi-function Outputs Function selection for multi-function outputs ] [u]

H3 | Analog Inputs Function selection for analog inputs [u] [m}

H | Terminal Ha :;/I&Ist‘l-functlon Analog Out- Function selection for analog outputs O [u]
H5 {\iAUEn’\SAOBUS Communica- MEMOBUS communications settings o o

L1 | Motor Overload Sets electrical/thermal functions that protect the motor. 8] 5]

L2 | Power Loss Ridethru Selects the power-loss processing method. a a

L3 | Stall Prevention Accel/Decel stall prevention settings and selection a a

" L4 | Reference Detection Frequency detection settings and selection O u)

L | Protection L5 | Fault Restart Fault restart function settings O u)
L6 | Torque Detection Sets overtorque detection functions 1 and 2 (by current) O u)

L7 | Torque Limit O Torque limit function settings [u] u)

L8 | Hardware Protection Hardware overheating and open-phase protection settings o u)

o | Operator ol Monitor Select Selects the Operator's display and setting methods. g u]
02 |Key Selections Operator's key function selection and other constants 5} 8]

-10




7.Elux Vector Control

7.2.1 Torque Limit Function
With flux vector control, the torque limit can be applied at an arbitrary value because the torque output
by the motor is calculated internally.

Thetorquelimit function is useful when theload cannot sustain atorque above acertain level or regenera-
tive torque above acertain level.

The two ways to apply atorque limit are listed below.

e Setting torque limits with the constants
e Limiting torque with the analog inputs
The lower torque limit will be used if both of these methods are set. The accuracy of the torque limit is
+5% at all frequencies.
W Setting a Torque Limit with Constants: L7-01 to L7-04

e Torquelimits can be set separately for the 4 ways that torque can be applied: forward torque, reverse
torque, forward regenerative torque, and reverse forward regenerative torque.

User %hange Seti Fact Valid Access Levels
i tting .. | Factory
Constant Name uring ° Unit i o)
Opera- Range Settin: pen Loop
Number Eon 9 9 | “Nector Flux Vector
L7-01 Forward torque limit ] 0to 300 % 200 B B
L7-02 Reverse torque limit [u] 0to 300 % | 200 B B
Forward regenerative
L7-03 | torque limit o 0t0300 | % | 200 B B
Reverse regenerative
L7-04 | (orquelimit o 0t0300 | % | 200 B B

e Figure 7.5 shows the relationship between each constant and the output torque.

Output torque

Forward
direction L7-01
L7-04

Regenerative
torque

Motor speed
Forward

Reverse
Regenerative
torque

L7-03

Reverse
direction

Fig 7.5 Torque Limit Function

e When the torque limit function is used, the torque control has priority and motor speed control and
compensationwill bedisregarded, so the accel eration/decel eration times might belengthened and mo-

tor speed might be reduced.
W Limiting Torque with Analog Inputs: H3-05, H3-09

Thefollowing two anal og inputsthat can beused to limit torque. Use either or both of theseinputsasneed-
ed with constants H3-05 and H3-09.

e Multi-function analog input terminal 16

e Frequency reference (current) terminal 14

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring eting Unit | actony
Number o“i’gr"a' Range " | Setting OF{?;ctL;Op Flux Vector
Multi-function analog
H3-05 | inout (terminal 16) O Oto1F - 0 B B
Multi-function analog [
H3-09 | rout (terminal 14) o 1to1F | - 1F A A
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7.2.2 Setting/Adjusting Motor Constants

e Settings
Setting Name
10 Forward Torque Limit
11 Reverse Torque Limit
12 Regenerative Torque Limit
13 Torque reference (The input limits torque in both the forward and reverse directions during
speed control.)
15 Forward/Reverse Torque Limit (Limits torque in both the forward and reverse directions.)

e The above table shows only those settings related to the torque limit function.
e Set theanalog input terminal’s signal level, gain, and bias to match the actual input signal.
e Thefactory default settings for the input terminal’s signal level are as follows:
« Terminal 16: 0to+10V (A 10V input limits the torque to 100% of the motor’s rated torque.)
« Terminal 14: 4to 20 mA (A 20 mA input limitsthe torque to 100% of the motor’s rated torque.)
Figure 7.6 shows the relationship between the output torque and each torque limit.

Output torque
Forward
direction
Forward torque limit
Regenerative torque limit Motor speed
Reverse Forward
f———— Regenerative torque limit
Reverse torque limit
Reverse
direction

Fig 7.6 Limiting Torque via Analog Inputs

When the forward torque limit has been set, the analog input signal acts asthe limit value for torque
generated in the forward direction. Thetorque limit input is effective when torque is generated in the
forward direction even if the motor is operating in reverse (regenerative torque).

The torque limit is 200% of the motor’s rated torque when the analog input is at its maximum value
(10V or 20 mA). To increase the torque limit above 100%, set theinput terminal’s gain above 100%.
For example, again of 150.0% would result in atorquelimit of 150% of the motor’srated torque with
a10V or 20 mA analog input.

7.2.2 Setting/Adjusting Motor Constants

B Adjusting the V/f Pattern: E1-04 to E1-06, E1-09, E1-13

e Normally it isn’'t necessary to adjust the V/f pattern with flux vector control. Adjust the V/f pattern
when you want to change the maximum output frequency, maximum voltage, base frequency, or mini-
mum output frequency settings.

User tha_nge Setti Fact Valid Access Levels
Constant Name uring g Unit | 'atory Open Loo
Number Otpi)g;a- Range Setting r{/ector P | Flux Vector
E1-04 Max. output frequency ] 4%8_50 Hz 60.0 Q Q
0.0to "
E1-05 Max. voltage O 255.0°1 VAC | 200.0° Q Q
E1-06 | Basefrequency ] 0.0t04000 | Hz | 60.0 Q Q
E1-09 Min. output frequency O 0.0t0400.0 | Hz 0.0 Q A
E1-13 | Basevoltage 0 0.0t0255.0 | VAC | 0.0*2 Q Q

* 1. These voltages are for the 200 V class, Double the voltage for 400 V class Inverters.

* 2. I1f E1-13isset t0 0.0, the samevalue asin E1-13 will be set for E1-05. It does not normally
need to be set separately.

Note 1.Thedefault setting for E1-09 depends on the control method. The default settingsshown
in the table are for flux vector control.

2. The three frequency settings must satisfy the following equation:
E1-04 (Fmax) = E1-06 (Fa) > E1-09 (Fyvin)

-12



7.Elux Vector Control

Output voltage (V)
VMAX
(E1-05)

< v BASE>
(E1-13)

‘ Frequency (Hz)
FMIN FA FMAX

(E1-09) (E1-06) (E1-04)

Fig 7.7 VIf Pattern Adjustment

Units for V/f Pattern Settings: 01-04
The units used for V/f pattern frequency settings can be changed when flux vector control has been se-
lected.

User %hange Seti Fact Valid Access Levels
Constant Name uring etting |, . | Factory | Onen L
Number Oﬁg{\a- Range Setting p\(zct(;:nrop Flux Vector
Frequency units of
01-04 | constant seti ng u} om - 0 0 B
o Display Unit Settings
Setting Function
0 Units: Hz
1 Units: r/min

e The setting units for constants E1-04, E1-06, and E1-09 can be changed.
e Theunit for other frequencies will not change.
e Constant 01-04 is specific to flux vector control.
B Setting Motor Constants: E2-01 to E2-09
The motor constants (function E2) will all be set automatically when autotuning is performed.
Set these constants manually if autotuning can’t be completed properly.

Motor Rated Current: E2-01

User %hange Seti e Valid Access Levels
i tting . | Factory
Constant Name uring € Unit -+
Opera- Range Setting | Open Loop
Number (9 g 9 | “Nector Flux Vector
E2-01 Motor rated current ] 03210640 | A 1.90 Q Q

e Thesetting rangeis10%to 200% of thelnverter rated output current. Thedefault setting dependsupon
theInverter capacity. (Thetable showsthe default setting for 200V class, 0.4 kW Inverters.) See page
NO TAG.)

e Set therated current (A) shown on the motor nameplate.
Motor Rated Slip: E2-02

User %ha_nge Setti Fact Valid Access Levels
Constant N uring eting | . | Factory
Number ame ogsr"a' Range Mt | Setting Op\?enctL;OP Flux Vector
E2-02 | Motor rated slip o 000k | hz | 290 Q Q

e Thedefault setting depends upon the Inverter capacity.
(The table shows the default settings for 200 V class, 0.4 kW Inverters.) (See page NO TAG.)

o Calculatetherated slip (E2-02) from the val ue shown on themotor nameplatewith thefollowing equa-
tion and set this value.

Rated slip = rated frequency (Hz) - rated speed (r/min) x number of poles/120
Motor No-load Current: E2-03

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting |, ., | Factory 5
Opera- Range Settin pen Loop
Number triJon 9 9 | “Nector Flux Vector
0.00 to
E2-03 Motor no-load current u] 1500.0 A 1.20 Q Q
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7.2.2 Setting/Adjusting Motor Constants

e Thedefault setting depends upon the Inverter capacity.
(The table shows the default settings for 200 V class, 0.4 kW Inverters.) (See page NO TAG.)

e Set the no-load current (E2-03) at the rated voltage and rated frequency. Normally this value isn't
shown on the motor nameplate, so it might be necessary to contact the motor manufacturer.

Number of Motor Poles: E2-04

User %'Lf:if:%e Setting | Factory Valid Access Levels
(’?\&nrg;aer;t Name O[Fi’gifla' Range | UM | setting O[{?:chﬁo‘) Flux Vector
E2-04 Number of motor poles O 2t048 - 4 O Q
e Set the number of poles (E2-04) shown on the motor nameplate.
Motor Line-to-line Resistance: E2-05
User CJL?{:%E Setting N eacton Valid Access Levels
(l:\l%ﬁ?enrl Name Ogg":la' Range unit Setting Opve:cl‘.grop Flux Vector
E2-05 g/lnotor line-to-line resist- o Oég%)ogl o 9.842 A A

e Thedefault setting depends upon the Inverter capacity.
(The table shows the default settings for 200 V class, 0.4 kW Inverters.) (See page NO TAG.)
e Set the motor terminal resistance (U-V, V-W, and W-U) in constant E2-05.
e Normally thisvalueisn't shown on the motor nameplate, so it might be necessary to contact the motor

manufacturer for the terminal resistance at the insulation class temperature. Use the following equa-
tions to calculate the resistance value from the terminal resistance of atest report.

- E-classinsulation: Terminal resistance at 75°C in the test report () x 0.92
« B-classinsulation: Terminal resistance at 75°C in the test report (22) x 0.92
« F-classinsulation: Terminal resistance at 115°C in the test report (Q2) x 0.87

Motor Leak Inductance: E2-06

User %ha_nge Setti Fact Valid Access Levels
Constant N uring etting |, ., | Factory
Number ame OtFi’g'[Ia' Range Mt | Setting Oli/e;chjc;op Flux Vector
E2-06 | Motor leak inductance [u] 0.0t0300 | % 182 A A

e Thedefault setting depends upon the Inverter capacity.
(The table shows the default settings for 200 V class, 0.4 kW Inverters.) (See page NO TAG.)

Set the voltage drop (caused by the motor’s |eakage inductance) as a percentage of the motor’s rated
voltage in constant E2-06.

e Thisconstant doesnot normally requiresetting becausethe Inverter automatically compensatesduring
operation.
o Normally thisvalueisn't shown on the motor nameplate, so it might be necessary to contact the motor

manufacturer. It isalso acceptable to set theloss (caused by the motor’sleakage inductance) as a per-
centage.

\‘
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7.Elux Vector Control

Motor Iron-core Saturation Coefficients 1, 2: E2-07, E2-08

C Usfr t %Tlarir:?ge Setting .. | Factory MSS Levels
N?.nr:zﬂaenr Name O‘Fi’gr';a' Range | UNt | Setting Op\z\ctl_oorop Flux Vector
E207 |Molorioncoresaura | fg0010050 | - | 050 A A
E208 |Molorioncoresaura | g0010075 | - | 075 A A

e Constants E2-07 and E2-08 are not required when using the motor at or below the rated frequency.
e Set these constants when operating at afrequency higher that the motor’srated frequency. Set thefol-
lowing values:

75%.

- Motor iron-core saturation coefficient 1: Iron-core saturation coefficient when magnetic flux is
%.

Motor iron-core saturation coefficient 2: Iron-core saturation coefficient when magnetic flux is

e Normally these values aren't shown on the motor nameplate, so it might be necessary to contact the
motor manufacturer. Operation will be possible with the factory-preset values.

Motor Mechanical Loss: E2-09

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring eting Unit | 'acto
Opera- Range Setting | Open Loop
Number {i]on 9 9 | “Nector Flux Vector
E2-09 | Motor mechanical loss [a] 0.0t0100 | % 0.0 0 A
e Normally it isn’t necessary to change this setting in the following cases:

Thereisalarge torque loss to the motor’s bearings
Thereisalarge torque loss to afan or pump

to compensate for torque lost mechanically in the motor.

e Set themechanical |ossasapercentage of themotor’srated output power (W). Constant E2-09 isused

W Setting the Slip Compensation Gain

1 C3-01
User %’L?i?%e Setting | Factory Valid Access Levels
Smber Name Opera- | Range | UM Seting | ORenLoop | iy vector
€301 |Slipcompensationgain | O 001025 t’}"p‘fe' 10 B B
e Normally it isn't necessary to change this setting.

e Withflux vector control, constant C3-01 sets the motor’s temperature compensation gain. Adjust the
setting when atorquelimit or torque control isbeing used and the output torque varieswith theambient
temperature.
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7.2.3 Operation Selection when Output Voltage Saturated

7.2.3 Operation Selection when Output Voltage Saturated
The Inverter cannot output avoltage that is higher than theinput voltage. If the output voltage command
tothemotor (monitor constant U1-06) exceedstheinput voltagein the high-speed region, the output volt-
age becomes saturated, and precise torque control is not longer possible during flux vector control.

Select noe of the following methods to insure precise torque control.

B Limited Output Voltage Operation: C3-06

User tha_nge Setti Fact Valid Access Levels
Constant Name uring etting Unit actory le) L
Opera- Range Settin pen Loop
Number tFi)on 9 9 | “Nector Flux Vector
c3-06 [ Limitedoutputvoltege | o 1] o A A
e Settings
Setting Function
0 Disables limited output voltage operation.
1 Enables limited output voltage operation.

o If thelimited output voltage operation is disabled and output voltage becomes saturated, the output
current does not change. However, torque control precision is no longer possible.
Enable limited output voltage operation if precise torque control is required.
If thelimited output voltage operation isenabl ed, the magnetic flux current of themotor isautomatical -
ly controlled, and theoutput voltagecommanditself islimited, which maintains preciestorquecontrol.
Check the Inverter current margins as the output current will be maximum 10% higher (with arated
load) than when limited output voltage operation is disabled.
Note 1.C3-06 does not need to be changed if the Unit is used only at mediun or low speeds, or

when the power supply voltageis 10% more higher than therated voltage for the motor,

or when torque control precision in the high-speed region is not required.

2. Whenthe power supply voltageistoo low for therated motor voltage, precisetorquecon-
trol will not be maintained even if limited output voltage operation is enabled.
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7.3 Common Functions

Thefunctionsthat can be used for all control methods arelisted in Table 7.3. Details on functions marked with
a0 areprovided in the following table.

Table 7.3 Functions Used with All Control Methods
Control Meth-
i od
Group Function Comments Cfgg" -~
Vet | Vector
bl | Sequence Settings such as the reference input method a ]
b | Application b2 | DC Injection Braking O DC injection braking function settings u] 8]
b3 | Speed Search O Speed search function settings a 1]
C1 | Accel/Decel Acceleration/decel eration time settings a 1]
C2 | S-Curve Acc/Dec Os istics for 1 times o [u]
C3 | Motor-Slip Compensation [ Slip compensation function settings a [u]
C | Tuning |"c4 | Torque Compensation [J Torque compensation function settings g [a]
|"C5 | Speed Controls Speed control tuning u] 5]
C6 | Carrier Frequency [0 Carrier frequency settings a ]
C8 | Factory Tuning Adjustment for open-loop vector control a ]
dl | Preset Reference Frequency reference settings (when using Operator) a 1]
d2 | Reference Limits O Frequency upper and lower limit settings a ]
d | Reference d3 | Prohibited Frequencies O Prohibited frequency settings [a] 8]
Refe Fi Hold .
da anizﬁjnncse requence Hol O Up/Down, Accel/Decel stop hold frequency setting a o
E1 | V/fPattern . =] ]
E2 | Motor Setup Motor constant settings ] ]
E | Motor E3 | Motor 2 Control Methods Control method settings for motor 2. o [u]
E4 | Motor 2 V/f Characteristics VIf characteristics settings for motor 2. a ]
E5 | Motor 2 Motor Constants Motor constant setting for motor 2. o ]
F1 ggt%%esed Control Card Constant settings for a PG Speed Control Card [u] [n)
F2 | Analog Reference Card Al | O User constant settings for an Analog Reference Card 5] [m]
| F3 | Digital Reference Card DI O User constant settings for a Digital Reference Card a o
F4 | Analog Monitor Card AO [ User constant settings for an Analog Monitor Card [u] ]
F | options |"F5 | Digital Output Card DO User constant settings for a Digital Output Card a o
F6 | Digital Output Card DO User constant settings for a Digital Output Card [u] [u]
|"F7 | Pulse Monitor Card PO O User constant settings for a Pulse Monitor Card a a
F8 g;zSI'G Transmission User constant settings for a Transmission Card u] a
F9 85;3168 Transmission User constant settings for a Transmission Card a o
H1 | Multi-function Inputs [0 Function selection for multi-function inputs 8] ]
H2 | Multi-function Outputs O Function selection for multi-function outputs a [m]
H3 | Analog Inputs 0 Function selection for analog inputs [u] 0
H | Terminal i i - X .

Ha | Multifunction Analog Out- | - £ 13ction selection for analog outputs u] u]
H5 m]iz‘osus Communica- MEMOBUS communications settings - -
L1 | Motor Overload O Sets electrical/thermal functions that protect the motor. a 1]
L2 | Power Loss Ridethru O Selects the power-loss processing method. a 1]
L3 | Stall Prevention O Accel/Decel stall prevention settings and selection a 1]
" L4 | Reference Detection 0 Freque detection settings and selection 8] 0

L | Protection eduency - g
L5 | Fault Restart [J Fault restart function settings g [a]
L6 | Torque Detection [J Sets overtorque detection functions 1 and 2 a ]
L7 | Torque Limit Torque limit settings a ]
L8 | Hardware Protection 0 Hardware overheating and open-phase protection settings a ]
o t 0l | Monitor Select O Selects the Operator display and setting methods. a 1]
0 perator 02 | Key Selections O Operator key function selection and other constants ] 1]
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7.3.1 Application Constants: b

7.3.1 Application Constants: b

B DC Injection Braking: b2-01 to b2-04

e The DC injection braking function decelerates by applying a DC current to the motor. This happens
in the following two cases
« DC Injection Braking Time at Start:
Effective for temporarily stopping and then restarting, without regenerative processing, a motor
coasting by inertia.
« DC Injection Braking Time at Stop:
Used to prevent coasting by inertiawhen the motor is not completely stopped by normal decelera-
tionwhen thereisalargeload. The stopping time can be shortened by lengthening the DCinjection
braking time or increasing the DC injection braking current.

User tha_nge Seti Fact Valid Access Levels
Constant Name uring eting unit | factory
Opera- Range Setting | Open Loop
Number gon 9 9 | “Nector Flux Vector
Zero speed level (DCin-
b2-01 jection braking starting O 0.0t010.0 | Hz 05 B B
frequency)
DC injection braking
b2-02 current u] 0to 100 % 50 B u]
DC injection braking 0.00 to
b2-03 time at Start u] 10.00 s 0.00 B B
DC injection braking 0.00 to
b2-04 time a stop ] 10.00 s 0.50 B B

For thezero speed level (b2-01), set thefrequency for beginning DC injection braking for deceleration.
If the excitation level islower than the minimum output frequency (E1-09), the DC injection braking
will begin from the minimum output frequency.

In flux vector control mode, DC injection braking becomestheinitial excitation starting frequency at
thetimeof deceleration. Inthat case, braking startsfromtheexcitationlevel regardlessof theminimum
output frequency setting.

Theexcitation level isalso used asthe operating frequency for the zero servo function (for flux vector
control only).

For the DC injection braking current (b2-02), set the value for the current that is output at the time of
DC injection braking. DC injection braking current is set as apercentage of Inverter rated output cur-
rent, with the Inverter rated output current taken as 100%.

For theDCinjection braking timeat start (b2-03), set the DC injection braking operating timefor when
the motor is started.

For theDCinjection braking timeat stop (b2-04), set the DC injection braking operating timefor when
the motor is stopped.

Figure 7.8 provides atiming chart of DC injection braking (initial excitation).

Output frequency

The larger of
b2-01 or

7/ E1-09 - - BL09
(Min. output frequency)
Time
03 b2-04
(DC injection braking time at start) (DC injection braking

time at stop)

Fig 7.8 DC Injection Braking Timing Chart
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B Megnetic Flux Compensation: b2-08 (for SPEC: F)

When theDC injection braking timeat start (initial excitation) function isused to start the motor magnetic
flux before operating machinery requiring high starting torque, particularly with large-capacity motors,
the startup of the magnetic flux may take sometime dueto the effect of the electrical time constants of the
motor.

Use the magnetic flux compensation function to supply a strong magnetic flux current when starting the
DC injection braking timeat start (initial excitation). Thiswill increase the speed and stability of the mo-
tor’sinternal megnetic flux startup.

User %fllé:ir:%e Setting Neactory Valid Acces Levels
?\l%?]i{)aer}t Name Oﬁg{\a- Range | UMt | setting Op\?enc{_é)rop Flux Vector

b2-03 Er(;e";jte;t;g” braking o Gk 10011 g0 B B

b2-08 "‘)"eﬂgsgfl‘!']ﬁ iuxcors o 0t0500° | 1% | 0 A A

When b2-08 is 100%, it indicates the motor no-load current (motor magnetic flux current).

Run command 4‘

VI

Output
frequency - - '
b2-08 '_ Limited to smaller of 80% of the inverter's rated
" current of the motor’s rated current.
b2-08=100% —f=—tf - - - - - - - - ——Motor's
Motorsmagnet- —— | | ... e s se--lollolLL magnetic flux
ic flux current r 52-03 ] currtenlt during
) . control
Control mode —During base block - N\ - During speed control

During DC injection braking time at start (initial excitation)

Fig 7.9 Time Chart for Magnetic Flux Compensation

I1f b2-08isset at 100% or greater, astronger current can besupplied when starting DCinjection braking
timeat start (initial exciation), and the motor’sinternal magnetic fulx startup can be speeded up. The
startup time can be reduced by approximately half when the b2-08 is set to 200%.

e Themagneticflux startupisslower if b2-08 islessthan 100%. (Do not normally set b2-08 to lessthan
100%. However, the operation will be the same as b2-08 = 100% when b2-08 = 0%, and the startup
will be at the set DC injection braking current (b2-02).

o |f the magnetic flux compensation volume (b2-08) is set to alarge value, there may be greater noise
generated from the motor during DC injection braking time at start.

e Theelectrical timeconstant when themotor’smagnetic flux isstarted (secondary circuit timeconstant)
can be calculated using the motor constant E2 setting and the following formula:

Secondary circuit time constant T2 = [E2-012-E2-032)1/2/(200x E2-02 x E2-03)] (sec)

e Do not use this function when slow commencement of braking due to DC injection braking time at
start (initial exciation) is becoming a problem. Use the separate DC braking command (setting: 60)
for multi-function contact input, and start themotor magnetic flux beforehand while stopping the mo-
tor.
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7.3.1 Application Constants: b

B Speed Search: b3-01 to b3-03

The speed search function finds the speed of a coasting motor and starts up smoothly from that speed. It
is effective in situations such as switching from acommercial power supply.

Speed Search Selection at Start: b3-01

User thange Setti E Valid Access Levels
i tting . | Factory
Constant Name uring ° Unit i Open Loo|
Number Otfi)g;a' Range Setting p\/ector P | Flux Vector
b3-01 mtmch selection o o B 0* A A

When the control method is switched, the factory setting changes as follows:
open-loop vector O; flux vector: 1

e Settings
Setting Contents
0 Speed search disabled:  Motor starts from minimum output frequency.
Speed search enabled:  Speed search is performed from maximum output frequency and
1 motor is started. (In control methods with PG, i.e., V/f with PG feed-
back and flux vector, motor starts from the motor speed.)

Set “1” to use the speed search function. A speed search is performed each time the run command is
input.
To use speed search freely in control methodswithout PG, i.e., V/f control and open-loop vector con-

trol, set the multi-function contact input selection (H1-01 to H1-06) to 61 or 62 (external search com-
mand). (See para7.3.5.)

Speed Search Operatlng Current, Speed Search Deceleration Time, and Min. Baseblock Time:
b3-02, b3-03, L2-03

User tha_nge Seti E Valid Access Levels
Constant Name uring etting |, . | Factory |-
Opera- Range Settini pen Loop

Number gon 9 9 | “Nector Flux Vector
b3.02 | Speed search operating al 00200 | % | 100 A al
b30g |Pedsachdecdera | | gy10100 | s | 20 A 0
L2-03 Min. baseblock time n} 00005 s 05" B B

.

Thefactory setting varies depending on the Inverter capacity. Thevalues shownin thetable
arefor 200 V class Inverters of 0.4 kW.

For the speed search operating current (b3-02), set the operating current for the speed search. If restart-
ing is not possible with the setting, then lower the setting.
Set the speed search operating current as a percentage of the Inverter’srated output current, with the
Inverter’s rated output current taken as 100%.
For the speed search deceleration time (b3-03), set the output frequency deceleration time for while
the speed search isbeing performed. Set thetime required to decel erate from the maximum output fre-
quency to 0 Hz.
e Speed search deceleration (b3-03) can be used for the Speed search after winding change.

When the speed search and DC injection braking are set, set the minimum basebl ock time (L 2-03). For
the minimum baseblock time, set the time to wait for the motor’s residual voltage to dissipate. If an

overcurrent i s detected when starting a speed search or DC injection braking, raise the setting to pre-
vent afault from occurring.

OFF ON
Run command

- . Deceleration time set for b3-03
Maximum output N

Frequency
frequency reference
that is set
Output frequency

Output current

Fig 7.10 Speed Search Timing Chart
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7.3.2 Tuning Constants: C

B S-curve Characteristic Function: C2-01 to C2-04

Using the S-curve characteristic function for accel eration and decel eration can reduce shock to thema-
chinery when stopping and starting.

With theInverter, S-curve characteristic times can be set respectively for beginning acceleration, end-
ing acceleration, beginning deceleration, and ending decel eration.

User %rlle:ir:%e Setting Factory Valid Access Levels
?\‘our:%aer}t Name Oggrr‘a- Range | Ut | setting Op\(/eenc{_;rop Flux Vector
ca.01 |Founvechaadaidic | o opot0250 | s | 020 A A
ca.02 |Founechaadaisic | o ooot250| s | 020 A A
c2.03 |gouvechaadtaidic | o oootw250 | s | 020 A A
co.04 |Sounechaadeisic | o oootw250| s | 000 A A
e Therelation between these constants is shown in Figure 7.11.
Runcommand ON | OFF
output | :
frequency ! '
‘ ' C2:04
[ Time
Fig 7.11 Setting S-curve Characteristics

e Whenthe S-curve characteristic timeis set, the accel eration and decel eration timeswill belengthened
asfollows:

« Acceleration time =

Selected accel erationtime+ (S-curveat beginning of accel eration + S-curveat end of acceleration)
/12

« Deceleration time =

Selected deceleration time + (S-curve at beginning of deceleration + S-curve at end of decelera-
tion) / 2
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7.3.2 Tuning Constants: C

B Motor Slip Compensation: C3-01to C3-04
e Themotor slip compensation function cal cul atesthe motor torque according to the output current, and
sets gain to compensate for output frequency.

Thisfunction is used to improve speed accuracy when operating with aload.
Slip Compensation Gain: C3-01

User %Tﬁi?]%e Setting | Factory Valid Access Levels
?\l%?ﬁi)ae':[ Name Ogg;a' Range | YNt | Setting Op\?enc{_grop Flux Vector
C3-01 | Slip compensation gain 0 0.0to25 t’\i/lpllje- 10* B B
*  When the control method is switched, the factory setting changes as follows:
open-loop vector 0; flux vector: 1.

When“1.0” isset, thisfunction compensatesfor therated slip that hasbeen set, by therated torque
output.

With flux vector control, thisbecomesthegain to compensatefor slip caused by motor temperature
variation. (Refer to Sip Compensation Gain: C3-01 under 7.2.2.

Motor Slip Compensation Gain Adjustment Procedure

1. Correctly set the motor rated dlip (constant E2-02) and the motor no-load current (constant E2-03).
- Themotor rated dlip can be cal culated by means of the following equation, using the numbersthat
are shown on the motor nameplate.
Motor rated slip =
Motor rated frequency (Hz) - rated speed (r/min) x motor (No. of poles) / 120

Set the values at the rated voltage and rated frequency for the motor no-load current. With vector
control, the motor rated slip is automatically set by autotuning.

2. Set the slip compensation gain (constant C3-01 to “1.0.” (If itisset to “0.0,” slip compensation will
be disabled.)

3. Operate with aload, measure the speed, and adjust the slip compensation gain (in increments of 0.1).
« If the speed is lower than the target value, increase the slip compensation gain.
- If the speed is higher than the target value, decrease the slip compensation gain.

Slip Compensation Primary Delay Time: C3-02

User %ha_nge Setti Fact Valid Access Levels
Constant Name uring eting |y | Factory =0
Opera- Range Settin pen Loop
Number {i’on 9 9 | “Nector Flux Vector
Slip compensation pri-
C302 | R e O | 0t010000 | ms | 200 A O

e Thisconstant doesnot normally need to be set. Adjust the slip compensation primary delay timeif the
motor slip compensation responsivenessis low, or if the speeds are unstable.
« If responsivenessis low, lower the setting.

If speeds are unstable, raise the setting.
Slip Compensation Limit: C3-03

User tha_nge Setti Fact Valid Access Levels
Constant Name uring etting |, | Factory —
Opera- Range Settin pen Loop
Number trijon 9 9 | “Nector Flux Vector
C3-03 Slip compensation limit ] 0to 250 % 200 A ]

e Constant C3-03 sets the slip compensation limit as a percentage of motor rated slip (E2-02), with the
motor rated slip taken as 100%.

o |f the speed islower than the target value and does not change even when the slip compensation gain
isadjusted, it is possible that the slip compensation limit has been reached. Raise the limit and then

check again. Make sure, however, that the val ueof thesum of thereferencefrequency andtheslip com-
pensation limit does not exceed the speed capacity of the machinery.

e Thelimitisasshown in Figure 7.12 in the constant torque and constant output areas.
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Slip compensation limit

E1-04 ., o,
Eigs X C3-03

C3-03 |

E1-06

E1-06: Base frequenc

Fig 7.12

Slip Compensation Limit

Output frequency
E1-04

E1-04: Maximum output frequency

Slip Compensation Selection During Regeneration: C3-04

User tha_nge Seti e Valid Access Levels
Constant Name uring etling |, . | Factory o
Opera- Range Settin: pen Loop
Number Eon 9 9 Vector Flux Vector
Slip compensation
C3-04 | selection during regen- O [o/mi% - 0 A O
eration
e Settings
Setting Contents
0 Slip compensation disabled during regeneration
1 Slip compensation enabled during regeneration

o Constant C3-04 enables or disables slip compensation during regeneration.

« Theamount of regeneration ismomentarily increased when thisfunction is used, so some control op-

tion (e.g., Braking resistor, Braking Resistor Unit, Braking Unit) may be required.
B Torque Compensation Function: C4-01, C4-02

The torque compensation function detects increases in the motor load, and increases the output torque to
compensate.
Torque Compensation Gain: C4-01
User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting Unit actory 0O
Opera- Range Settin pen Loop
Number gon 9 9 Vector Flux Vector
Torque compensation Mu-
C4-01 gain ] 0.00 to 2.50 tiple 1.00 B ]
e This constant can be changed during operation, but normally no adjustments are required.

o Set thetorque compensation gain so that the output current at |ow-speed rotation does not exceed 50%
of the Inverter’s rated output current.

e Do not adjust the setting of this constant for open-loop vector control.

Torque Compensation Time Constant: C4-02

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring cting Unit | 'astory 0 L
Opera- Range Settin pen Loop
Number gon 9 9 | “Nector Flux Vector
Torque compensation
C4-02 time constant ] 0t0 10000 | ms 20 A ]
* Thetorque compensation time constant does not normally need to be adjusted, but make adjustments
in the following cases:
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7.3.3 Reference Constants: d

W Carrier Frequency: C6-01

e Thecarrier frequency characteristics differ according to the control method.

« Open-loop vector control and flux vector control: Constant frequency (The carrier frequency up-
per limit only is set.)

e Thecarrier frequency does not normally need to be adjusted, but make adjustmentsin the following
cases:

If the wiring distance between the Inverter and the motor islong, lower the carrier frequency.

| Wiring Distance 50 m max. 100 m max. ‘ Over 100 m |
| Carrier Frequency | 15 kHz max. ‘ 10 kHz ‘ 5 kHz max. |
- If there are great irregularitiesin speed or torque, lower the carrier frequency.
User %ha_nge Setti Fact Valid Access Levels
Constant Name uring chrd | unit | 'astony O
Opera- Range Settiny pen Loop
Number {i’on 9 9 | “Nector Flux Vector
ce-01 | GArierfrequency wpper || 5010150 |KkHz | 150 B B

*  The setting range and the factory setting vary according to the Inverter capacity. Thetable
shows avalue of 200V class, 0.4 kW. (See page NO TAG.)

e Inthevector control modes, the carrier frequency is determined by the carrier frequency upper limit
(constant C6-01).

7.3.3 Reference Constants: d

B Frequency Reference Function: d2-01, d2-02

e Thefrequency reference function sets the output frequency upper and lower limits.

e Whenthefrequency referenceiszero and arun command isinput, the motor operates at the frequency
reference lower limit (d2-02). The motor will not operate, however, if the lower limit isset lower than
the minimum output frequency (E1-09).

User tha_nge Seti Fact Valid Access Levels
Constant Name uring eting Unit | factory
Opera- Range Setting | Open Loop
Numberc gon 9 9 | “Nector Flux Vector
Frequency reference Up-
201 |pehen 0 00101100 % | 1000 B B
Frequency reference [
d202 | freduency 0 00101090 % | 00 B B

e The frequency reference upper and lower limits are set as a percentage of the maximum output fre-
quency (E1-04), in increments of 1%.

e Theupper and lower limits of the frequency reference are shown in Figure 7.13.
Internal frequency reference

Frequency reference
upper limit (d2-01)

Frequency reference
lower limit (d2-02)

Set frequency reference

Fig 7.13 Upper and Lower Limits of the Frequency Reference
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B Prohibited Frequencies (Jump Frequencies): d3-01 to d3-04

e Thisfunction allows the prohibition or “jumping” of certain frequencies within the Inverter’s output
frequency range so that the motor can operate without resonant oscillations caused by some machine
systems.

e Itisalso used for deadband control.

User %Tja”'?%e Setting Factory Valid Access Levels
?\l?.lnni‘baeT Name O{ilgrr‘a- Range | UMt | Setting OF{?;ctL;Op Flux Vector
d3-01 [ Jump frequency 1 ] 0.0t0400.0 | Hz 0.0 B B
d3-02 Jump frequency 2 ] 0.0t0400.0 | Hz 0.0 B B
d3-03 Jump frequency 3 ] 0.0t0400.0 | Hz 0.0 B B
d3-04 Jump frequency width u] 0.0t020.0 | Hz 1.0 B B

quency so that d3-03 = d3-02 = d3-01.

becomes the jump frequency range.

eration are smooth with no jumps.

o Therelation between theinternal frequency referenceand theset frequency referencesisshowninFig-
ure7.14.

Internal frequency reference

Fig 7.14

To disable this function, set the jump frequency references (d3-01 to d3-03) to 0.0 Hz.
For d3-01 to d3-03, set the center vaues of the frequencies to be jumped. Be sureto set the jump fre-

For d3-04, set the jump frequency bandwidth. The jump frequency + the jump frequency bandwidth

Operation is prohibited within the jump frequency range, but changes during acceleration and decel-

Dotted lines show operation during
acceleration/deceleration.

}" .
d3-04 N
g .
LA '
¥ . 1
. "/ ' '
d3-03 d3-02 d3-01

B Hold Reference Memory Selection: d4-01
e Constant d4-01 is enabled by making either of the following settings for the multi-function inputs

(H1-01

to H1-06).

« Acceleration/deceleration ramp hold (setting: A)
«  Up command (setting: 10)/down command (setting: 11)
e When hold statusis established by these external signals, specify whether or not the output frequency

Setting Prohibited Frequencies

Set frequency reference

isto beretained.
e When this function is enabled, operation is re-started after power-up using the frequency reference
value that was retained.
User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting | | Factory L
Number O{ilgrr‘a- Range Setting OF{?;cté]rOp Flux Vector
Frequency reference
44-01 | hoid function selection B o - 0 A A
e Settings
Setting Contents
0 Disabled. Restart after operation stoppage or power-up begins at zero.
1 Enabled. Restarr after operation stoppage or power-up begins at the held frequency reference.

o For information regarding the accel eration/decel eration stop (hold) command and the up/down com-
mand, refer to the decription of Multi-function Input (H1).

H Trim Control

Level: d4-02

e Thetrim control level isvalid when the trim control increase command (setting: 1C) or trim control
decrease command (setting: 1D) is set for amulti-function input (H1-01 to H1-06).
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7.3.4 Option Constants: F

o |f thetrim control increase command is ON when afrequency reference isinput on the analog input,

the trim control level will be added to the analog frequency reference and then output as the output
frequency. If the trim control decrease command is ON, the frequency reference will be decreased by
the trim control level.

User %ha_nge Setti Fact Valid Access Levels
Constant Name uring etting |, ., | Factory 5
Opera- Range Settin pen Loop
Number Eon 9 9 | “Nector Flux Vector
d4-02 +- Speed limits ] 0to 100 % 25 A A

e Set the trim control level as a percentage of the maximum output frequency.

If the frequency reference minus the trim control level islessthan zero, the output frequency will be
zero.

o Refer to thedescription of Multi-function Inputs (H1) for detailson thetrim control increase and trim

control decrease commands.

7.3.4 Option Constants: F

B Installing Option Cards

A maximum of three Option Cardscan beinstalled inthe Inverter. Theinstallationlocation of eachisdeter-
mined by the type of Card. Be sureto install the Cardsin their correct locations.

Constants of the Option Cards can be referred or set with the access level Basic.

Table 7.4 Option Card Specifications

Type of card Model Specifications Location

Analog Reference Card

Digital Reference Card

Al-14U 14-bit analog, 2 inputs (voltage/current) C
Al-14B 14-bits analog, 3 inputs

DI-08 | 8-bit digital input (BCD/binary)
DI-16H2 | 16-bit digital input (BCD/binary)

PG Speed Control Card

PG-B2 Complementary, A/B-phase input

PG-X2 Line-driver, A/B-phase input

Analog Monitor Card

AO-08 8-bit analog output, 2 channels
AO-12 | 12-bit anal og output, 2 channels

Pulse Monitor Card PO-36F Pulse frequency output

Olo o> > 000

Installation Procedure

-

g N W N

. Turn OFF the Inverter’smain-circuit power supply. Wait at least one minute (or at least three minutes

for models of 30 kW or more).

. Remove the Inverter’'s front cover. Check to be sure that the CHARGE LED is turned OFF.

. Check the Option Card'sinstallation location (A, C, or D). (See Figure 7.15.)

. Insert the accessory spacer into the spacer mounting hole in the Inverter mounting base.

. Align the Option Card connector with the connector position on the control board, and then passthe

spacer to the spacer mounting hole on the card.
Pressfirmly until the spacer snapsinto place.

. Connect the Option Card’s FG connection line to the Inverter ground terminal (terminal 12).
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b S an—
4CN = - mounting base
Option Acon- | h R ]
nector !

?
2CN !

Option C con-
nector i -
{.. Control board

i [

i L

! ol e
en i B
Option D con- t -
nector | R G

| il

. f
i L ﬁg‘
[Front ViewO [Side ViewO
Fig 7.15 Installation Locations for Option Cards

B Analog Reference Card: F2-01

e WhenusingaAl-14B/A1-14U Analog Reference Card, set constant b1-01 (referenceselection) to“3”
(option).

e WhenusingaAl-14B, set thefunction for channels 1 to 3with constant F2-01. (Thereareno constants
to set for Al-14U.)

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting |, . | Factory 5
Opera- Range Settin: pen Loop
Number ‘FiJon 9 9 | “Nector Flux Vector
Bi-polar or uni-polar in-
F2-01 put selection ] o - 0 B B
e Settings
Setting Description
0 3-channel individual input (CH1: terminal 13; CH2: terminal 14; CH3: [b1-01 =10
terminal 16)
1 3-channel additional input (Sum of CH1 to CH3 is used asthe frequen- [b1-01 = 30
cy reference value.)

Constant b1-01 (reference selection) must beset to“1” (external terminal), when 3-channel individual
input (setting: 0) is set.

e When using aAl-14B and setting 3-channel individual input, the multi-function inputs cannot be set
to the Option/Inverter selection function (setting: 2).
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7.3.4 Option Constants: F

B Digital Reference Card: F3-01

e When using aDI-08 or DI-16H2 Digital Reference Card, set constant b1-01 (reference selection) to
“3" (option) and set the input method with constant F3-01.

User Cdltlarirr%e Setting N eactory Valid Access Levels
?ﬂ%ﬁ}){g{ Name Otri’g;a' Range | UM | setting Opveench)orop Flux Vector
F3-01 | Digital input option O Oto7 - 0 B B
e Settings
Setting Description
0 BCD 1% unit
1 BCD 0.1% unit
2 BCD 0.01% unit
3 BCD 1 Hz unit
4 BCD 0.1 Hz unit
5 BCD 0.01 Hz unit
6 BCD special setting (5-digit input) (Only when DI-16H2 is used.)
7 Binary input (Setting is displayed in decimal notation.)

e The maximum frequency (100% speed) reference will be used when the binary input is set (setting:
7) and dl bitsare“1.”

- DI-08: Maximum output frequency reference (255/100%).
- DI-16H2: Maximum output frequency reference (16 bits: 30000/100%, 12 bits: 4095/100%).
e Setting 6, BCD specia setting (5-digit input), isvalid only when the D1-16H2 is used. Using this set-
ting, afrequency from 0.00 to 399.98 Hz can be set in BCD. The datainput method is different from
that for settings of 1to 5.

80103 40103 20103
10104 | 80103 | 40103

10100
20100

20100
40100

40100
80100

Setting: 1to 5
Setting: 6

Sign

20104 20108 ] 1010t

10103 ‘ ] ‘smoo

e Thesign bit is used as adata bit, so only positive (plus) data can be set.

e The second digit below the decimal point is set by bits 8x10°, 4x10°, and 2x10°, so the settings are
madein units of 0.02 Hz. (If these three bitsare“111,” “110,” and “101,” they will be recognized as
“9)

B Analog Monitor Card: F4-01 to F4-04
e Whenusingan AO-08 or AO-12 Analog Monitor Card, set themonitor itemsand gain with thefollow-

ing constants.
User thange Set Fact Valid Access Levels
Constant Name uring ctting Unit | aetory
Number Ogg,l:,a_ Range Setting Opveenc'l‘_oorop Flux Vector
Fa01 | Channd 1 monitor 0 1038 | - | 2 B B
. Mu-
F4-02 | Channel 1 gain 0 00010250 | e | 100 B B
Channel 2 monitor
F4-03 | oection [u} 1t038 - 3 B B
" Mu-
F4-04 | Channel 2 gain 0 00010250 | e | 0.50 B B
F4-05 | Channel 1 output bias D -100t 1 9% | o0 B B
F4-06 | Channel 2 output bias o 100 1% | oo B B
AO
Output gain
putg F4-05
(F4-06)
Output bias
Fig 7.16 Analog Output Block Diagram
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For the output monitor selections (F4-01, F4-03), set the numbers for the right side of the “U1”
constantsin the Table 4.3. The setting rangeis 1 to 38, but thefollowing numbers cannot be set: 4, 10,
11, 12, 13, 14, 25, and 28 to 35.

e Whenthe AO-12isused, outputsof 0to +10V arepossible. For that, set constant H4-07 (multi-func-
tion analog output signal level selection) to “1” (0 to +10 V outputs). There are some monitor items.
However, that can only use outputs of 0 to +10 V even if constant H4-07 isset to “1.”

e Whenthe AO-08isused, only outputsof 0to +10V arepossible regardless of the constant H4-07 set-
ting.

e Set the amount of parallel movement by raising or lowering the output characteristics in the output

bias.

Use a percentage (%) as the unit of measurement with 10 V equalling 100%.

B DO-02 Digital Output Card Settings: F5-0100F5-02
e Set the output selections in the following constants when using a DO-02 Digital Output Card.

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting |, ., | Factory 5
Opera- Range Settin pen Loop
Number {iJon 9 9 | “Nector Flux Vector
Fo.01 [ Shamel loutputsdlec | 037 | - | 0 B B
Fs.02 [ Shame Zoutputsdlec | 0t037 | - 1 B B

e Set thevaluesfrom Table 7.7.
B DO-08 Digital Output Card Settings: F6-01

e Set the output mode in the following constants when using a DO-08 Digital Output Card.

User thapge Setti Fact Valid Access Levels
Constant Name uring etting |, ., | Factory 5
Opera- Range Settin pen Loop
Number triJon g 9 Vector Flux Vector
F6-01 Output mode selection u] oL - 0 B B

e Theitems output from the DO-08 will be as follows according to the setting of F6-01.

Setting Terminal Output
TD5-TD11 OvercurrentISCCOCOGF
TD6-TD11 Overvoltage 1OV []
TD7-TD11 Inverter overloadOL 20
0: 8 channels of | TD8-TD11 Fuse blownOPUFO
individual out-
puts TD9-TD11 Overspeed10SC]
TD10-TD11 Inverter overheatJOH1Clor motor overloadCOL 101
TD1-TD2 Zero speed detection
TD3-TD4 Speed agree
TD5-TD11 Bit0
TD6-TD11 Bit1 .
- Binary code (see below)
TD7-TD11 Bit2
1: Binary code | TD8-TD1L Bit3
output TD9-TD11 Zero speed detection
TD10-TD11 Speed agree
TD1-TD2 Running
TD3-TD4 Minor fault
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7.3.4 Option Constants: F

Coded Outputs
Bit 3210 Meaning Bit 3210 Meaning
0000 No fault 1000 External faultDEFOC0
0001 OvercurrentISCOOCOGFO 1001 Controller fault DCPFC]
0010 Overvoltage[ OV 1010 Motor overloadCOL 101
0011 Inverter overloadJOL 20 1011 Not used
0100 Inverter overheat COHOOH10 1100 Power lossOUV100UV20UV30
0101 OverspeedOSO 1101 Excessive speed deviationCDEV
0110 Fuse blownCPUF] 1110 | PG disconnectedCPGOLI
Braking Resistor Unit over- |
0111 heat(RHO 1111 Not used.
Braking Transistor faultCRRC
B Pulse Monitor Card: F7-01
e When using a PO-36F Pulse Monitor Card, set the output pulse in constant F7-01.
c User Cdrlﬁi?%e Setting | Factory Valid Access Levels
N?Jnrgtjaenrt Name O[Fi’gifla' Range | UM | setting O‘{z‘ch;()p Flux Vector
Fr-o1 | Fieguency multiple o 0to4 - 1 B B
e Settings
Setting Description
0 1F 1 x Inverter output frequency
1 6F 6 x Inverter output frequency
2 10F 10 x Inverter output frequency
3 12F 12 x Inverter output frequency
4 36F 36 x Inverter output frequency

« “F indicates the output frequency (Hz). For example, if “0” (1F) is set, when the output frequency
is 60 Hz there will be an output of 60 pulses per second. (Duty 50%)
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7.3.5 External Terminal Functions: H
This section describes the settings for the external terminal functions.

B Multi-function Input Settings: H1
The settings and functions for the multi-function inputs are listed in Table 7.5.

Table 7.5 Multi-function Input Functions
Control Method
S\gltlijneg Function Open Loop
Vector Flux vector
0 3-wire sequence (Forward/Reverse run command) O u]
1 Local/Remote selection (ON: Operator, OFF: Constant setting) O u]
Option/Inverter selection (ON: Option card) O u]
3 Multi-step speed reference 1 O 0
When H3-05 isset to “0,” this function is combined with “Master/auxiliary speed switch.”
4 Multi-step speed reference 2 u] ]
5 Multi-step speed reference 3 O u]
6 Jog frequency reference (higher priority than multi-step speed reference) O u]
7 Accel/Decel time 1 n} u}
8 External baseblock NO (NO contact: Baseblock at ON) o u]
9 External baseblock NC (NC contact: Baseblock at OFF) o o
A Accel/Decel ramp hold (ON: Accel/decel stopped, frequency on hold) u] ]
B OH2 alarm signal input (ON: OH2 will be displayed) u] ]
C Multi-function analog input selection (ON: Enable) u] ]
E Speed control integral reset (ON: Integral control disabled) O u]
F Not used. (Do not input this setting.) u] ]
10 Up command (Always set with the down command) O u]
1 Down command (Always set with the up command) o o
12 FJOG command (ON: Forward run at jog frequency d1-09) o u]
13 RJOG command (ON: Reverse run at jog frequency d1-09) n] [u]
14 Fault reset (Reset when turned ON) 0 u]
15 Emergency stop (ON: Deceleration to stop in emergency stop time C1-09) u] ]
16 Motor switch command (Motor 2 selection) u] ]
1A Accel/Decel time 2 o u}
1B Constants write enable (ON: All constants can be written-in. OFF: All congtants other than frequency o o
monitor are write protected.)
1Cc Trim control increase (ON: d4-02 frequencies are added to analog frequency references.) n] [u]
1D Trim control decrease (ON: d4-02 frequencies are subtracted from analog frequency references.) o u]
1E Analog frequency reference sample/hold ] 8]
1F Frequency reference terminal 13/14 selection (ON: selects terminal 14) u] ]
External fault (Desired settings possible)
20 02F | Input mode: NO contact/NC contact, Detection mode: Normal/during operation O ]
Stopping method: Deceleration to stop, coast to stop, emergency stop or continue operation.
60 DC injection braking command (ON: Performs DC injection braking) n] [u]
61 External speed search command 1: Maximum output frequency (ON: speed search) ] [u]
62 External speed search command 2: Set frequency (ON: speed search) u] ]
64 External speed search command 3 O u]
65 KEB (deceleration at momentary power loss) command (NO contact) u] ]
66 KEB (deceleration at momentary power loss) command (NO contact) O u]
77 Speed control (ASR) proportional gain switch (ON: C5-03) o o
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Constant Settings

CO%SS?;m %Tlé:ir:?ge Setting .. | Factory Mﬂ
Number Name Otri:g;a- Range | YN | Setiing Op\z\c{_;op Flux Vector

HL-O1 | it functioninput 1 0 oto77 | - | 24 B B

HL02 | fnmirargy o ineur2 0 o077 | - | 14 B B

HL03 | fuiiagioninets | g 077 | - | 30 B B

HL04 |Hdtiiesoninut4 o | owom | - | 4@ B B

HL-0S | g fancsoninputs 0 o077 | - | 64 B B

HIL-06 | frt-functioninput S 0 0077 | - | 8(8 B B

e Thefactory settingsin parentheses are for when the Unit isinitialized for 3-wire control.
« Thefollowing table shows the settings and section references for some common functions.

Function Setting Section

3-wire sequence (forward/reverse run command) 0 6.1.8
Multi-step speed references 1 to 3 and jog fre- 3t06 6.1.8
quency reference

Accel/Decel time 1 and 2 TA 6.1.8
Emergency stop 15 6.1.8
FJOG/RJOG commands 12013 6.1.8
Terminal 13/14 switch 1F 6.1.8
Timer function input 18 7.31

Local/Remote Selection (Setting: 1)

OFF Operate with the frequency reference and run command specified in b1-01 (the frequency refer-
ence source) and b1-02 (run source).

ON Operate with the frequency reference and run command set at the Digital Operator.

With thissetting, themulti-functioninput selectstheinput method for the frequency referenceand run
command.

The input method can be switched only when the Inverter is stopped.

The Digital Operator LOCAL/REMOTE Key is disabled when this function has been set in amulti-
function input.

Option Card/Inverter Selection (Setting: 2)
| OFF | The Inverter frequency referenceis enabled. |
| ON | The Option Card frequency reference is enabled. |

o Withthissetting, themulti-function input enablesthefrequency referenceinput fromthe Inverter itself
or the one from Option Card. The frequency reference input can be switched only when the Inverter
is stopped.

Besurethat b1-01 (the frequency reference source selector) has been set to 0 (Operator) or 1 (external
terminal). Only the frequency reference from the Option Card will be enabled if b1-01 isset to 3 (Op-
tion PCB).

e Setting 2 can't be selected if the Al-14B is being used and constant F2-01 (Al-14 Input Selector) is
setto 0.

External Baseblock NO (Setting: 8)
| OFF | Normal operation |
[ ON | Baseblock |

External Baseblock NC (Setting: 9)
| OFF | Baseblock |
| ON | Normal operation |

e With either of these settings, the multi-function input controls baseblock operation.

e Baseblock isan interruption of the Inverter output. The motor coasts while the baseblock command
isbeing input.
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o Theoutput frequency isretained internally, so the same frequency will be output again when the base-
block command is cleared. The output frequency will change in a step pattern when the output re-
sumes, so take some safety precaution such as turning OFF the run command - especially if the base-
block command was input when the motor was operating at high speed. (When the run command is
turned OFF, the internally retained output frequency is reset to zero.)

After abaseblock command is cleared, the voltage will be restored in the voltage recovery time set in

Run/stop command

' Input|  Cleared

Baseblock command

OoFF[ oN ]
)
}

Frequency reference ! .

' /The relaingéd output frequency
T is output in) a step pattern.

Output frequency 1

Coasting
Fig 7.17 Baseblock Command
Acceleration/Deceleration Ramp Hold (Setting: A)

I OFF | Normal operation or restart acceleration/deceleration. I
I ON | Pause accel eration/decel eration and maintain the present frequency. I

e With this setting, the multi-function input pauses acceleration or deceleration and maintains (holds)
the output frequency.

o Acceleration/deceleration is restarted when the acceleration/deceleration ramp hold input is turned
OFF.

e Themotor will be stopped if astop command is input while the accel eration/decel eration ramp hold
input is ON.

* When constant d4-01 (the frequency reference hold function selector) is set to 1, the held frequency
will bestored in memory. Thisstored frequency will beretained even after apower lossand the motor
will be restarted at this frequency when arun command isinput again.

Run/stop command OFF| ON | OFF ON
A ion/d: ation OFF; ON OFF [on ! ]
ramp hold v ! , : ]
Frequency reference . | : . '
' ' ' 1 : i '
C S N s - d4-01=1
Output frequency | oL
L d4-01=0
Hold Hold
Fig 7.18 Acceleration/Deceleration Ramp Hold

e When d4-01 is set to 1, the held output frequency will be retained. To operate at this frequency even
after thelnverter isstopped, input therun command with the accel eration/decel eration ramp holdinput
ON.

e When d4-01isset to 0, the output frequency will be held at zero if the run command isinput with the
acceleration/decel eration ramp hold input ON.

OH2 Alarm Signal (Setting: B)
| OFF | Normal operation

| ON | Normal operation (The warning message “OH2" will be displayed on the Digital Operator.) |

e Themessage “OH2" will be displayed on the Digital Operator while the multi-function input is ON
andthedisplay will revert toitspreviousstatuswhen theinput isturned OFF. (Itisn’t necessary to reset
the darm.) The Inverter will continue operation without detecting a fault.
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o With thissetting, atemperature sensor can be connected to the multi-function input to display awarn-
ing message when the temperature rises too high.

Multi-function Analog Input Selection (Setting: C)
OFF Disables the multi-function analog input (terminal 16).
ON Enables the multi-function analog input (terminal 16).

o With this setting, the multi-function input can be used to enable or disable the multi-function analog
input.

e Turning theinput OFF has the same effect as setting H3-05 (the multi-function analog input selector
for terminal 16) to 1F.

Speed Control Integral Reset (Setting: E)

OFF Operates with Pl-control speed control loop.
ON Operates with P-control speed control loop. (The speed control integral values are reset by the
integral time constant.)

e Itispossibleto switch between these speed control modes during operation.

Up and Down Commands (Settings: 10 and 11)

Up command ON OFF ON OFF
Down command OFF ON ON OFF
Operation Acceleration Deceleration Hold Hold

o With these settings, the multi-function inputs can be used to control the Inverter’s output frequency.

e When using this function, be sure to set both the up command (setting 10) and the down command
(setting 11) for 2 multi-function inputs. An OPEO3 option fault will occur if only one of these com-
mandsis set or if an acceleration/deceleration ramp hold input (setting A) is set at the same time.

e Besureto set constant b1-02 (the run command source selector) to 1 (external terminal). Theup/down
function won't operate with any other b1-02 setting.

e The frequency up/down commands operate according to the normal acceleration/decel eration times
in C1-01 to C1-08.

e Theupper and lower limitsfor the output frequency with the up/down commands are determined by
the following settings:

« Upper limit = Maximum output frequency (E1-04) (] Reference upper limit (d2-01) (1100
Lower limit = Maximum output frequency (E1-04) [] Reference lower limit (d2-02) (1100

e When frequency reference (voltage) terminal 13 or frequency reference (current) terminal 14 isbeing
used as a frequency reference input, the greatest frequency value becomes the lower limit.

e When the up/down function is being used, the output frequency will be accelerated to the lower limit
if arun command isinput.

e When the up/down function and jog frequency reference are both assigned to multi-function inputs,
an ON jog frequency reference input has the highest priority.

e Multi-step speed references 1 to 8 are a| disabled when the up/down function has been set.

o Theoutput frequency held by the up/down function will be stored in memory if d4-01 (the frequency
reference hold function selector) isset to 1. Thisoutput frequency will beretained even after apower
loss, and operation will be restarted at this frequency the next time that arun command isinput. The
stored output frequency will be cleared from memory if the up or down command isturned ON while
the run command is OFF (see “Reference frequency reset” in Figure 7.19) .
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Output frequency

Upperlimit f == - - -~ - -~ -~ - " - - - - - -

d4-01=1

Same frequency d44-01=0

Up command ON,

Down command

v
Speed Agree signal ON . ]_| |_|

Power supply J ON |_| ON

The Speed Agree signal remains ON while the run command is ON and the motor is
not accelerating or decelerating.

Fig 7.19 Timing Chart for Up and Down Commands

Fault Reset (Setting: 14)
I OFF | Normal operation
| ON | Resets faults when input goes from OFF to ON. (Normal operation when no fault has occurred.) |

With this setting, the multi-function input resets faults that have occurred.

Whenafault hasoccurred, besuretofind out what kind of fault occurred, takestepsto correct thecause
of thefault, and restart the Inverter. It ispossible to damage the Inverter by repeatedly resetting afault
without correcting the cause.

* To resume operation after afault has occurred, turn the run command OFF, turn the fault reset input
from ON to OFF, and then turn the run command ON again. A fault cannot bereset whiletherun com-
mand is ON.

o If afault hasn’t occurred, turning the fault reset ON and OFF will have no effect on operation.
Motor Switch Command (Motor 2 Selection, Setting: 16)
e CLOSED: Motor 2 constants used.

Operation
Note Use an external sequence to switch between M1 and M2
and to confirm the motor selection status.
M1
Motor Switch command Y VW Motor 1 (main motor)
(T1, T2, T3)

(CLOSED for motor 2)

m;Multi-function input

M2

}ﬁ%;@ Motor 2 (auxiliary motor)

> }Motor selection monitor

— 5 [(CLOSED for motor 2
Multi-function output ( )
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+ The control method, V/f characteristics, and motor constants recorded in the Inverter can be
switched by setting “16” (motor switch command) for aconstant fromH1-01 to 06 (multi-function
inputs), and then inputting a signal while the motor is stopped.

« Thecurrent motor selection can be monitored at amulti-function output terminal by setting “1C"

(motor selection monitor) for aconstant from H2-01 to 03 (multi-function outputs).

Set the Basic (3) or Advanced (4) access level in theinitialize setting A1-01 (access level).

« Theconstants being used will changed as shown in thefollowing table for the motor switch com-
mand.

Motor Switch command

OPEN (motor 1)

CLOSED (motor 2)

Control method

VIf characteristics

A1-02 (control method in initidize
settings)

E1-04 to 13 (V/f characteristics)

E3-01 (motor 2 control method)

E4-01 to 07 (motor 2 V/f character-

istics)
Motor constants E2-01 to 09 (motor constants) chsﬁgg?s?s (motor 2 motor
Motor selection monitor OPEN CLOSED
e Thetiming chart for switching between motor 1 and motor 2 is shown below.
OFF ON
Motor switch command
M1 operation
ON ! OFF
Motor switching '
contactor '
OFF ! ON
M2 operation
Motor selection monitor . OFF ‘ Approx. ON
' . 50ms

Approx. 200 ms

(Abprox. 500 ms for control with a PG)

Forward (reverse) OFF ON
command 1
Turn ON the Forward (reverse) command only
after confirming the status of the motor selection
monitor.
Fig 7.20 Timing Chart for Switching from Motor 1 to Motor 2

Constants Write Enable (Setting: 1B)
| OFF
[ ON

| Write-protects all constants except for frequency monitor. |

|AIImNsconsla'\tsspecifiedin Initialize mode to be changed. |

e With this setting, the multi-function input can be used to write-protect the Operator constants. When
theinput is OFF, the Operation mode frequency can be monitored and the frequency can be changed
but other changes are prohibited.

Trim Control Increase and Decrease (Settings: 1C and 1D)

Trim Control In- ON OFF ON OFF
crease
Trim Control De- OFF ON ON OFF
crease
Output frequency | Reference frequency | Reference frequency - | Reference fre- Reference fre-
+ trim control level trim control level quency quency
(d4-02) (d4-02)

e Thetrim control increase function adds the level in d4-02 to the analog frequency reference.
e Thetrim control decrease function subtracts the level in d4-02 to the analog frequency reference.

o Thesefunctions are effective when the frequency referenceisinput from an analog input. Thesefunc-
tions must both be set at the same time or an OPEO3 fault will occur. The analog frequency reference
won't bechanged when both thetrim control increaseand decreaseinputsare ON. The output frequen-
cy will bezero when thetrim control decreaseinput is ON and theresult of the subtractionislessthan
zero.

Analog Frequency Reference Sample/Hold (Setting: 1E)

e The anadog input value will become the frequency reference 100 ms after the multi-function input
closes.
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CLOSED CLOSED CLOSED
Sample/hold ' '
command 5 100 (e B 100 4 . 100 4
' ms ' ms:! ' ms L —
Analog input : ‘
LFrequency
reference
Fig 7.21 Analog Frequency Reference Sample/Hold

e Theanalog frequency reference sample/hold function isvalid only for terminals 13, 14, and 16 or for
the analog inputs from the Al-14U or Al-14B.

e AnOPEO3 fault will occur if two or more of thefollowing signalsturn ON at the sametime: accelera-
tion/decel eration ramp hold command (0A), up/down commands (10 or 11), trim control increase/de-
crease commands (1C or 1D), and the analog frequency reference sample/hold command.

External Faults (Settings: 20 to 2F)

e With this setting, the multi-function input can be used to stop the Inverter or output an alarm when a
malfunction or fault occursin a periphera device.

e Thereare16 external fault inputsavailablewith all 16 combinations of thefollowing variables. Select
the setting with the desired combination.

« Input level: Normally open or normally closed
- Detection method: Always or During operation only
+ Operation selection:  Deceleration to stop, Coast to stop, Emergency stop, or Continue opera

tion
Table 7.6 External Fault Settings
Input level Detection method Operation selection
Setting th)a%?n- N(‘:a%?n- Always 0Durin}g egzgﬁl-to Coast to g«rennecry g';)enrg%gﬁ
peration stop stop (Fault) stop (Alarm)
(Fault) (Fault)
20 u] ] O
21 O ] O
22 u] ] u]
23 u] ] u]
24 u] ] ]
25 u] 0 ]
26 0 o ]
27 u] u] ]
28 ] O ]
29 u] O ]
2A ] ] ]
2B O ] ]
2C u] ] ]
2D u] ] u]
2E ] o [
2F u] ] ]

For theinput level, select whether you want afault to be detected when theinput signal isON (normally
open input) or OFF (normally closed input).

For the detection method, select whether you want faults to be detected any time that the Inverter is
ON or only during operation.
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For the operation selection, select the processing method that you want to be performed when afault
has been detected.

- Deceleration to stop: A fault is output and the output stopped in the selected deceleration time.

- Coast to stop: A fault is output and the Inverter output is cut off.

- Emergency stop: A fault is output and the output stopped in the emergency stop time (C1-09).

« Continue operation: An alarm is output and operation continues.
When anaarmisgoing to beoutput externally, besureto set oneof the multi-function outputs (H2-01,
02, and 03) to alarm (setting 10).
An external fault setting cannot be set in more than one multi-function input.

Unlikeother constant settings, the external fault settings have an input procedure, as shownin thefol-
lowing diagrams.

Setting Procedure

1.

2.

When setting an external fault function, press the Enter Key when “External Fault” is displayed to
bring up the “Input Level” display.

Fig 7.22 Setting Procedure for External Fault Function

Press the Increment Key to switch displays as follows:
“Detection Method” — “Operation Selection” — “Input Method”
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3. Pressthe Enter Key at the desired constant to select that constant.
At this point, the Increment and Decrement Keys can be pressed to scroll to the available settings for
the selected constant. Press the Enter Key to select the displayed constant setting.
(Press the Escape Key to cancel the operation without changing the constant setting.)

DATA DATA
ENTER) MW — = — — 71 | ENTES
Operation Deceleration
selection to Stop

Set constant

Stop

|
|
|
|
|
} ‘ Emergency ‘
|
|
|
|
|

Fig 7.23 Procedure to Change Constant Settings
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DC Injection Braking Command (Setting: 60)

OFF Normal operation
ON Applies DC injection braking if the Inverter is stopped. (Appliesinitial excitation when flux
vector control is being used.)

e DCinjection braking is used to prevent the motor from rotating dueto inertiaor external forceswhen
the Inverter is stopped.

DCinjectionbrakingisperformedif the DCinjectionbrakinginputisON whilethelnverter isstopped.
If arun command or jog command (jog, forward jog, or reversejog) isinput, the DCinjection braking
will be cleared and motor operation will be started.

Runcommand ~_OFF | ON

| 1
DC injection OFF ON '
braking com- |
mand '

Output |
DC DC

frequency ! braking { braking

Il

1 }
E1-09 Min. output frequency b2-01 Zero speed

level

Fig 7.24 Timing Chart for DC Injection Braking Command

External Speed Search 1 (Settings: 61)
| OFF | Normal operation |
| ON | Starts a speed search from the maximum output frequency. |

External Speed Search 2 (Settings: 62)
OFF Normal operation

ON Starts a speed search from the set frequency (from the current reference frequency when the
external search command turn ON).

e Either one of the external search functions can be set, but not both.

o Thespeed search function can be used to operate the motor without tripping when switching operation
from acommercial power supply and the Inverter or starting a coasting motor.

o Thespeed searchwill begin after the minimum basebl ock time (L 2-03) has el apsed when the run com-
mand isinput after the external search command has been turned ON.

Run command OFF | ON

External search ~ OFF
command

Maximum output
frequency or set
frequency

,,,,,,, .- Deceleration time set in b3-03.

Frequency
reference
that was
set.

Output frequency

%.j Minimum baseblock time
Fig 7.25 Timing Chart for the External Search Command
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Speed Control (ASR) Proportional Gain Switch (Setting: 77)
I OFF | The gain is set according to the values in C5-01, C5-03, and C5-07. |
I ON | Thegainis set to the value in C5-03 (ASR proportional gain 2). |

e Withthissetting, themulti-function input switchesthe proportional gain used in speed control (ASR).
Theintegral timeis not changed.

* Refer t06.3.6 Speed Control (ASR) Structurefor more details on constants C5-01, C5-03, and C5-07.
B Multi-function Output Settings: H2
The settings and functions for the multi-function outputs are listed in Table 7.7.

Table 7.7 Multi-function Output Functions
Control Methods
Sv(zthljl:ag Function ?ggg Flux vec-

Vector tor

0 During run CON: run command is ON or voltage is being output) O O
1 Zero-speed O O
2 Frequency agree 1: (Detection width L4-02) u] ]
3 Desired frequency agree 1 (ON: Output frequency = +L4-01, detection width in L4-02) O O
4 Frequency (Four) detection 1 (ON: +L4-01 = output frequency = -L4-01, detection width in L4-02) ] O
5 Frequency (Four) detection 2 0 0

(ON: Output frequency = +L.4-01 or output frequency = -L4-01, detection width in L4-02)

6 Inverter operation ready READY: After initidization, no faults O O
7 During DC bus undervoltage (UV) detection ] O
8 During baseblock (ON: during baseblock) O O
9 Frequency reference selection (ON: Frequency reference from Operator) O O
A Run command selection (ON: Run command from Operator) O O
B Overtorque detection 1 NO (NO contact: Overtorque detection at ON) u] ]
C Loss of frequency reference (Effective when operation selectionis“1” for L4-05 frequency reference missing) O O
D Braking resistor fault (ON: Resistor overheat or braking transistor fault) 0 [u]
E Fault (ON: Faults other than CPF00, CPFO1 have occurred.) ] O
F Not used. (Do not set.) O O
10 Minor fault (ON: Alarm displayed) O O
1 Fault reset command active [u] [u]
13 Frequency agree 2 (Detection width: L4-04) O O
14 Desired frequency agree 2 (ON: Output frequency = L4-03, detection width in L4-04) O O
15 Frequency detection 3 (ON: Output frequency = -L4-03, detection width in L4-04) O O
16 Frequency detection 4 (ON: Output frequency = -L4-03, detection width in L4-04) ] ]
17 Overtorque detection 1 NC (NC Contact: Ttorque detection at OFF) O O
18 Overtorque detection 2 NO (NO Contact: Torque detection at ON) O [u]
19 Overtorque detection 2 NC (NC Contact: Torque detection at OFF) ] ]
1A During reverse run (ON: During reverse run) ] ]
1B During baseblock 2 (OFF: During baseblock) O O
1c Motor selection (ON: During motor 1 selection) O O
1D Regenerating (ON: Regenerating) O O
1E Restart enabled (ON: Restart enabled) O O
1F Motor overload (OL1) pre-alarm (ON: 90% or more of the detection level) O O
20 Inverter overheat (OH) pre-alarm (ON: Temperature exceeds L8-02 setting) u] O
30 During torque limit (current limit) (ON: During torque limit) u] O
31 During speed limit. (ON: During speed limit) O O
37 During run 2 (ON: Frequency output, OFF: Base block, DC injection braking, initial excitation, operation stop. u] ]
40 Zero-speed 2 (ON: Zero-speed, not included during Y/Owinding change) O O
41 Motor selection (ON: During motor 2 selection) O O
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Constant Settings

User %r:]a:%gge Setting .. | Factory Mﬂ
?\lﬂ:ﬁ)ﬂ[ Name Ogg;a' Range | YNt | setting Op\z‘cl‘oor(’p Flux Vector
H2-01 | - fndtion input 0 o041 | - | o B B
H2-02 ?{'eLr"r}]'l r';;"gtsi;’“ input o otodl | - 1 B B
H2.03 | ftfancioninput 0 otodr | - | 2 B B

o Thefollowing table showsthe settings and section referencesfor functionsthat are described in more
detail in this chapter.

Function Setting Section

Frequency Agree 1 2

Desired Frequency Agree 1 Frequency Detection Settings: L4-01 to L4-05 in
7.36

Frequency Detection 1

Overtorque Detection Settings: L6-01 to L6-06 in
736

3
4
Frequency Detection 2 5
Overtorque Detection 1 (NO) B

(e}

Loss of Frequency Reference
Timer Functions: b4-01, b4-02in7.3.1

Timer Function Output 12

Frequency Agree 2 13

Desired Frequency Agree 2 14 Frequency Detection Settings: L4-01 to L4-05 in

Freguency Detection 3 15 7.36

Frequency Detection 4 | 16

Overtorque Detection 1 (NC) 17

Overtorque Detection 2 (NO) 18 %%torque Detection Settings: L6-01 to L6-06 in

Overtorque Detection 2 (NC) 19

o Refer to Table 7.7 Multi-function Output Functions for information on the following functions.
Function Setting

Inverter Operation Ready 6

DC Bus Undervoltage 7

During Baseblock 8

Frequency Reference Selection 9

Run Command Selection A

Braking Resistor Fault D

Fault E

Minor Fault 10

Fault Reset Command Active 1

During Reverse Run 1A

During Baseblock 2 1B

Regenerating 1D

Restart Enabled 1E

During Torque Limit (Current Limit) 30

During Speed Limit 31
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During Run (Setting: 0)
| OFF | The run command is OFF and there is not output voltage. |
[ ON | The run command is ON or avoltage s being output. |

During Run 2 (Setting: 37)

OFF The Inverter is not outputting a frequency. (Baseblock, DC injection braking, initial excitation,
or stopped)
ON The Inverter is outputting a frequency.

e These outputs can be used to indicate the Inverter's operating status.

Run command OFF| ON |

Baseblock command —OFF" ON :
Output frequency !
During run 1 output __ OFF[ ON | ] ] '
During run 2 output OFF | ON | | |
Fig 7.26 Timing Chart for “During RUN” Output
Zero-speed (Setting: 1)
OFF The output frequency is greater than the minimum output frequency (E1-09).
(With flux vector control, motor speed is greater than the zero speed level (b2-01).)
OoN The output frequency is less than the minimum output frequency (E1-09).
(With flux vector control, motor speed is |ess than the zero speed level (b2-01).)

Minimum output frequency (E1-09;
(Zero speed level (b2-01) when flux vector control is
being used.)

<

Output frequency
(Motor speed)

Zero-speed output  OFF | ON

Fig 7.27 Timing Chart for Zero-speed

Motor Overload (OL1) Pre-alarm (Setting: 1F)

OFF The motor protection function’s electronic thermal valueisless than 90% of the detection level.
ON The motor protection function’s electronic thermal value is greater than 90% of the detection
level.

e Thisoutput function is valid when the motor overload protection function is enabled (L1-01 =1).
e Thisoutput can be used to warn of overheating before the protection function itself operates.

Inverter Overheat (OH) Pre-alarm (Setting: 20)

l OFF | The cooling fin temperature is less than the “OH Pre-Alarm Level” setin L8-02. I
| ON | The cooling fin temperature exceeds the “OH Pre-Alarm Level” set in L8-02. |

o Thisoutput function indicates that the temperature of the cooling fins reaches the temperature set in
L8-02 (the Inverter overheating alarm detection level).

Speed reference limit (Setting: 31)

OFF Other than ON condition

ON Enables the speed reference limit in the following conditions (During flux vector control mode):
1. Frequency reference (] Frequency reference upper limit (d2-01)

Frequency reference (] Frequency reference lower limit (d2-02)

Frequency reference ] Output frequency lower limit of the multi-function analog input
(Setting: 9)

2. The frequency reference isless than the Min. output frequency (E1-09), and b1-05 is set to
1,2,0t5.
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B Multi-function Analog Input/Frequency Reference (Current): H3-05, H3-09

Constant Settings

User %Z?{:?ge Setting | Factory Valid Access Levels
(l:\l%nmsﬁzr:[ Name Otri’g;a' Range | UM | setting Op\?ench)orop Flux Vector
H3-05 mgb‘t'(ftgr”%'ﬁ; i’g)" 0g o Oto1F | - 0 B B
H3.00 | fatifuncton aneiog 0 OtlF | - | 1F A A
Table 7.8 Multi-function Input/Frequency Reference (Voltage) Function
Control Method
Setting Function Equivalent of 100% Input (10 V or 20 mA) ?ggg' Flux
Vector | Vector
0 Auxiliary frequency reference (H3-05) Maximum output frequency ) O
1 Frequency gain Frequency reference (voltage) command value O )
2 Frequency bias Maximum output frequency (added to H3-03) O )
5 Accel/Decel change (reduction coefficient) Accel/Decel times (C1-01 to C1-08) u] u]
6 DC injection braking current Inverter rated output current u] u]
7 Overtorque detection level Motor rated torque u] u]
9 Frequency reference lower limit level Maximum output frequency u] u]
A Jump frequency Maximum output frequency O O
10 Forward side torque limit Motor rated torque O )
11 Reverse side torque limit Motor rated torque O O
12 Regeneration for torque limit Motor rated torque O O
13 Torque reference/torque limit for speed control Motor rated torque u] u]
14 Torque compensation bias Motor rated torque 0 0
15 Forward/reverse torque limit Motor rated torque u] u]
Disable analog input (H3-05) --

1F Frequency Reference (H3-09) Maximum output frequency t t

e Theanaog input signal level, gain, and bias are set with the following constants.

Terminal 16 signal level selector
Terminal 16 input gain

H3-06

H3-04(0to+10V or 0to +10 V)

Terminal 16 input bias

H3-07

Terminal 14 signal level selector

H3-08 (0to +10V, 0to =10V, or 4 to 20 mA)

Terminal 14 input gain

H3-10

Terminal 14 input bias

H3-11

e Whenavoltageinputisbeing input to terminal 14, be sure to disconnect jumper wire J1 on the control

PC board.

e Theinputresistancewill bedestroyed if avoltageinput isused without disconnecting thejumper wire.

e Set the time constant in constant H3-12 when adding a primary delay filter to an analog input. This
filter time constant appliesto all three of the analog inputs.

e Settings 2 and D cannot be set at the same time. OPEQ7 will be detected.
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Analog Input Characteristics
e Analog input characteristics for again of 100.0% and abias of 0.0% are shown for setting examples

in Table 7

9.

e To set over 100% for a10 V input (e.g., 300%/10 V), set the gain to 300% in H3-06 for terminal 16
and H3-10 for terminal 14.

Table 7.9

Analog Input Characteristics

* Auxiliary Frequency Reference (Setting: 0)
* Frequency Bias (Setting: 2)

* PID Feedback (Setting: B)

* Frequency reference (H3-09 setting: 1F)

* Frequency Gain (Setting: 1)
* Output Voltage Bias (Setting: 4)
* DC Injection Braking Current (Setting: 6)

* Acceleration/Deceleration Time Gain (Set-
ting: 5)

100 %
100% 0 - - - - - - - 100 % 0
| '
| 1
. o |
-0V . 10%| !
: 0 10V -1ov -0V 01V 0V
! When set to[11, [the setting of H3-02 will be
,,,,,,,, ~100 % added to achieve the final gain.

* DC Injection Braking Current (Setting: 6)
* Overtorque Detection Level (Setting: 7)

* Stall Prevention Level (Setting: 8)

* Output Frequency Lower Limit (Setting: 9)
* Jump Frequency (Setting: A)

100 %

-0V

Only the overtorque detection 1 output can be
used when “7" is set to use overtorque detec-
tion for amulti-function output.

100 %

30 %

100 %

-10V 0 3V

-0V

* Torque Reference (Setting: 13)
* Torque Compensation Bias (Setting: 14)

« Forward Torque Limit (Setting: 10)
* Reverse Torque Limit (Setting: 11)
« Regenerative Torque Limit (Setting: 12)

* Forward/Reverse Torque (Speed) Limit (Set-
ting: 15)

100% - - - - - - - 1009 | - - - - - - -
| 1
10V . ‘
. 0 10V 0 0V
———————— -100% S100% [ -y
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7.3.5 External Terminal Functions: H

B Multi-function Analog Output Settings: H4-01 to H4-07
Function Selection Constants: H4-01, H4-04

c éJnsS?; " Name %Z?{:%E seting | |, | Factory Valid Access Levels
Number OtFi’g'[Ia' Range nit | Setting Opve:cl[_oorop Flux Vector
Ha4-01 mg;fg’l)sd ection (ter- o 1t035 | - 2 B B
Ha-04 | Monitor selection (te- 0 1035 | - | 3 B B

e Themulti-function outputs can be set to monitor any of the U1 Inverter statusitems by setting thelast
two digits of the constant number (U1-JJ).
Refer to page - 12 for atablelisting all of these U1 settings.

e Settings4, 10, 11, 12, 13, 14, 25, 28 and 34 can't be set and settings 29, 30, and 31 aren’t used.

Adjusting the Monitor Output: H4-02, -03, -05, -06

c User Cdfllé:ir:%e Setting N eactor Valid Access Levels
N?Jnnitjaenrt Name Ot[i)g;a- Range unit Setting Op\t/eenml.oorop Flux Vector
H4-02 | Gain (terminal 21) 0 | 000t0250 I"i"p‘fe' 1.00 B B
H4-03 | Bias (terminal 21) o 100 1w | o0 B B
H4-05 | Gain (terminal 23) 0 | 000t0250 I"i"p‘fe' 050 B B
H4-06 | Bias (terminal 23) o 100 1w | o0 B B

o Fortheoutput gain, set what multipleof 10V will correspond to a100% output of the monitored item.

e For the output bias, set the amount that the output characteristic will be shifted verticaly.
Set this amount as a percentage, with 10 V corresponding to 100%.

Output voltage

Gainx 10V

v

ov Monitored item
0% 100 %
Fig 7.28 Monitor Output Adjustments
Multi-function Analog Output Signal Level: H4-07
User %ha_nge Setti Fact Valid Access Levels
Constant Name uring NG | unit | 2etony O
Opera- Range Settiny pen Loop
Number tFi)on 9 9 | “Nector Flux Vector
Ha-07 | Andlog output sgnd 0 o -l o B B
e Settings
Setting Function
0 0to +10 V (Absolute value output)
1 Oto 1OV
.

Thissignal level setting applies to analog outputs 1 and 2 (terminals 21 and 23).

Whenthe0to+10V signal level isused to output speed val ues(frequency reference, output frequency,
or motor speed), positive voltage indicates Inverter output in the forward direction and negative volt-
age indicates Inverter output in the reverse direction. (Assuming a bias setting of 0.0.)

Thereare some monitor itemsthat arelimited tothe 0to +10 V signal range even when theOto =10 V
signal level has been selected. Refer to Table 4.3 Status Monitor Items for details.

B MEMOBUS Communications Settings: H5-01 to H5-05

Station Node Address: H5-01
e Set the Inverter node address.



7.€ommon Functions

User %hange Seti e Valid Access Levels
i tting . | Factory
Constant Name uring e Unit i Open Loo|
Number o{i’gr"a' Range Setting p\/ector P | Flux Vector
H5-01 | Station address [a] 01020 - 1F A A

Baud Rate: H5-02
o Set the baud rate for MEMOBUS communications.

User %rllar{:\gge Setting Factory Valid Access Levels
?\I?Jr:ztbaer? Name O‘rllglr‘a- Range unit Setting Op\(/eerL[Loorop Flux Vector
H5-02 Communication speed 8] 0to3 - 3 A A
ection
e Settings
Setting Baud Rate
0 1200 bps
1 2400 bps;
2 4800 bps
3 9600 bps

Communication Parity: H5-03
e Set the parity for MEMOBUS communications.

User %ha_nge Seti Fact Valid Access Levels
Constant Name urng cting Unit | aetony
Number o{i’gr"a' Range Setting O;J\/e;ctléjrop Flux Vector
H5-03 Communication parity 0 0to?2 _ 0 A A
selection
e Settings
Setting Function
0 No parity
1 Even parity
2 Odd parity

S

opping Method after Communications Error: H5-04
e Set the stopping method to used after acommunications error is detected.

User %ha_nge Seti Fact Valid Access Levels
Constant Name urng cting Unit | 'aetory 0
Opera- Range Settin pen Loop
Number {ijon 9 9 Vector Flux Vector
Stopping method after
H5-04 | communication error o 0to3 - 3 A A
e Settings
Setting Function
0 Deceleration to stop (decel eration time:C1-02)
1 Coast to stop
2 Emergency stop (deceleration time:C1-09)
3 Continue operation (display only)

Communications Error Detection: H5-05
o Set whether or not to detect a communications timeout as a communications error.

User %hange Seti e Valid Access Levels
i tting .. | Factory
Constant Name urng © nit i fo)
Opera- Range Settin pen Loop
Number {ijon 9 9 Vector Flux Vector
Communication error
H5-05 | detection selection e 0t - 1 A A
e Settings
Setting Function
0 Do not detect as communications error.
1 Detect as communications error.
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7.3.6 Protective Functions: L
B Motor Protection Settings: L1-01, L1-02

Motor Protection Selection: L1-01

User tha_nge Seti Fact Valid Access Levels
Constant Name uring eting | | Factory
Number oﬁgﬁa' Range Setting Op\?gmLoorop Flux Vector
L1.01 {\iﬂotor protection selec- o oL N 1 B B
e Settings
Setting Function
0 Disabled.
1 Enabled.

e Thissetting enables or disables the motor overload protection function.
e Therated current setting (E2-01) is used as a basis for overload detection.
o Disable the motor protection function (setting 0) when two or more motors are connected to asingle

Inverter. Useanother method to provide overload protection separately to each motor, such asconnect-
ing athermal overload relay to the power line of each motor.

Themotor protection function may not protect amotor when the power supply isturned ON and OFF
frequently, because the thermal value is reset each time that the power is turned OFF.

If theOverload OL 1 alarm (1F) isset in oneof themulti-function outputs (H2-01 to H2-03), the output
will be turned ON when the electronic thermal value reaches 90% of the overload detection level.

Motor Protection Time Constant: L1-02

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting |, ., | Factory 5
Opera- Range Settiny pen Loop
Number {i’on 9 9 | “Nector Flux Vector
Motor protection time Min-
L1-02 congtant ] 0.1t05.0 utes 1.0 B B

Normally it isn't necessary to change this setting. (The factory setting isa 150%, 1 minute capacity.)
Set the electronic thermal protection operation timeif a150% overload is applied after operating con-
tinuously at the motor’s rated current (hot start).

When the motor’s overload capacity level isknown, set the hot-start overload resistance level for the
motor, but be sure to allow some margin for safety.

Decrease this setting when you want to detect an overload more quickly.

Electronic Thermal Time Characteristics
In this example, L1-02 is set to 1 minute, the motor is operating at 60 Hz, and general-purpose
motor characteristics are used.

Operating time (minutes)

1000 .
[ A
P 3 S S W
—— Cold start
[T
04 [ ---mmmmmm st -
—~— Hot start
Motor current (%)
o1 g 00 150 200  (B2-01is 100%)
Fig 7.29 Motor Protection Operating Time
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B Momentary Power Loss Settings: L2-01 to L2-05

Momentary Power Loss Detection: L2-01

User tha_nge Seti Valid Access Levels
Constant Name urng etting |y | Factory Open Loo|
Number ot‘i)grr\ar Range Setting p\/ector P | Flux Vector
Momentary power loss
12:01 | Jeetion o 0to2 - 0 B B
e Settings
Setting Function
0 Disabled. (An undervoltage fault is detected when there is a momentary power loss.)
1 Enabled. (Restartsif power is restored within the L2-02 time. An under-voltage fault is detected
for alonger power loss.)
2 Enabled during CPU operation. (Restarts if power is restored while the CPU is operating. An
undervoltage fault is not detected.)

e This constant specifies the processing that is performed when a momentary power loss occurs.

e When power lossridethru is enabled (setting 1 or 2), operation will be restarted after a speed search
if the power isrestored within the alowed timeinterval.

e When power lossridethru isdisabled (setting 0), an undervoltage fault will be detected if power isin-
terrupted for more than 15 ms.

Momentary Power Loss Ridethru Time: L2-02

User %hange Seti e Valid Access Levels
tting .| Factory
Constant Name urng © nit 0
Opera- Range Settin De” LOOD
Number lrijon 9 9 Vector Flux Vector
Momentary power loss
L2:02 | Merentary b 0 | oow20 | s | o7 B B

o Thefactory setting dependson theInverter capacity. Thefactory setting shownin thetableisfor a200
V class, 0.4 kW Inverter. (See page NO TAG.)
e Thissetting isvalid only when constant L2-01 is set to 1. Set the power |oss ridethru timein seconds.
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Minimum Baseblock Time: L2-03

User %hange Seti Fact Valid Access Levels
i tting . |Factory - —
Constant Name uring < Unit i [e)
Opera- Range Settin: pen Loop
Number {i’on 9 9 | “Nector Flux Vector
L2-03 Min. baseblock time 8] 0.0t05.0 B 0.5 B B

Thefactory setting dependson the Inverter capacity. Thefactory setting shownin thetableisfor a200
V class, 0.4 kW Inverter. (See page NO TAG.)

This setting is used with the speed search and DC injection braking functions.

Set the time required for the leakage voltage to dissipate. Increase the setting if an overcurrent (OC)
occurs when the speed search or DC injection braking function starts.

Set the baseblock time during winding change. Time for winding change varies according to the set-
ting. (For example, lower the setting, and time for winding changeisal so reduced.) Overcurrent (OC)
might occur if setting istoo low.

This setting is valid for speed searches performed after a momentary power loss and regular speed
searches.

Voltage Recovery Time: L2-04

User thange Seti Fact Valid Access Levels
Constant Name uring eting |, | Factory |-
Opera- Range Settin pen Loop
Number tri’on 9 9 | “Nector Flux Vector
L2-04 Voltage recovery time O 0.0t0 5.0 s 0.3 A A

e Set the time allowed for the normal voltage to be restored after completion of the speed search.
Fora200V class|nverter, thisisthetimein secondsfor voltageto berestored from0 VACto 200 VAC.
Fora400V class|nverter, thisisthetimein secondsfor voltageto berestored from0 VACto 400 VAC.

e Thissettingisvalid for speed searches after amomentary power loss, regular speed searches, thevolt-
age changes with energy-saving control, and the voltage changes with baseblock clearing.

o Setthevoltagerecovery timeafter baseblock during winding change. Ovrevoltage (OV) might occur
if setting istoo low.

Undervoltage Detection Level: L2-05

User %hange Setii Fact Valid Access Levels
Constant Name uring eting |y | Ractory = o
Opera- Range Settin pen Loop
Number gon 9 9 | “Nector Flux Vector
Undervoltage detection 150 to 210 190
L2:05 | |evel B (300t0420) |VPC| (380) A A

The valuesin parentheses are for 400 V class Inverters. (See page NO TAG.)

Normally it isn't necessary to change this setting.

Usethis constant when you want to add an AC reactor and lower the main circuit undervoltage detec-
tion level. Be sureto set amain circuit DC voltage value (V) that will detect amain circuit undervol -
tage.

KEB Deceleration Rate[l.2-06

User tha_nge Seti E Valid Access Levels
Constant Name uring etting ||, . | Factory
Opera- Range Setting | Open Loop
Number gon 9 9 | “Nector Flux Vector
L2-06 KEB deceleration rate 0 0.0t0100.0 | 0.1 0.0 A A

TheKEB function restoresthe operating conditions for momentary power loss by applying afrequen-
cy deceleration to create inertia energy when a power loss occurs, and thus avoid the power oss.
Thisfunctionisnormally used with film linesand other applicationswhere multiple Invertersare con-
nected to themain DC line. Synchronous decel eration for power |oss prevents the line from stopping
asthe result of speed fluctuations.

The KEB operation is performed using aK EB command (setting of 65 or 66) for amulti-function in-
put.

Applicable Capacities

200V class Inverters: 0.4 to 15 kW

400V class Inverters: 0.4 to 18.5 kW
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Operation

e L2-06=0
Themotor isautomatically accel erated based on the emergency stop time (C1-09) so that the DC main-
line voltage does not go below the UV level. The momentary power loss ridethru time (L2-02) isnot
used.

e L2-0600
The motor is decelerated to the KEB frequency level using the momentary power loss ridethru time
(L2-02) and then isaccelerated to the original frequency reference using acceleration time 1 (C1-01).
The KEB frequency level is calculated from the KEB frequency rate using the following equation.

KEB frequency level COutput frequency before power loss [1 - (setting of L2-06)/100)]%

Multi-function input OFF N OFF
terminal setting o
(H1-01 to 06 = 65 or 66)

Output frequency

Momentary power loss ride- X
thru time (L2-02) Output frequency (1 - leogs/o)

Stall Prevention Function Settings: L3-01 to L3-06

o A stal occursif therotor cannot keep up with therotating magnetic field on themotor stator sidewhen
alargeload is applied to the motor or a sudden acceleration/deceleration is performed.

o Inthelnverter, stall prevention functionscan beset independently for accel erating, running, and decel -
erating. (Some functions are restricted depending on the control method.)

Stall Prevention Selection During Acceleration: L3-01

User tha_nge Seti i Valid Access Levels
Constant Name urng etting Unit actory Open Loo
Number Ot‘i)grr\ar Range Setting p\/ector P | Flux Vector
1301 | g oo ot 0 o2 | - 1 B 0
e Settings
Setting Function
0 Disabled. (Accelerate according to the settings. Stalls may occur with large loads.)
1 Enabled. (Stop acceleration if L3-02 setting is exceeded. Accelerate again when current recov-
ers)
2 Optimum acceleration (Adjust acceleration so that the L3-02 isn’t exceeded by much. Disregard
the acceleration time setting.)

e When setting 1 (enabled) is selected, acceleration is stopped if the motor current exceedsthe accelera-
tion stall prevention level. Acceleration is started again when the current falls below this level. The
acceleration time can be longer than the setting depending on the load.

e When setting 2 (optimum acceleration) is selected, acceleration is performed using the acceleration
stall prevention level asabasis. In this case, the acceleration time is disregarded.

Stall Prevention Level During Acceleration: L3-02

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting |, . | Factory 5
Opera- Range Settin pen Loop
Number triJon 9 9 | “Nector Flux Vector
Stall prevention level
1302 | Giring accd O 010200 | % | 150 B O

e Thissettingisvalid when L3-01lissetto 1 or 2.
e Normally it isn't necessary to change this setting.

e Decrease this setting when the motor capacity is small compared to the Inverter capacity or stalling
occurs when the motor is operated with the factory setting. The standard target setting is 2 to 3 times
the motor’s rated current. (Set this current value as a percentage of the Inverter'srated current, i.e.,
100% corresponds to the Inverter’s rated current.)
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Output current

Output frequency

Fig 7.30

Time

Time

L3-02 (Acceleration stall prevention level)

The output frequency is controlled to prevent stalling.

Acceleration Stall Prevention Function: L3-01 =1

Stall Prevention Limit During Acceleration: L3-03

User thange Seti - Valid Access Levels
i tting .| Factory
Constant Name uring © Unit i
Opera- Range Setting | Open Loop
Number tFi)on 9 9 | “Nector Flux Vector
Stall prevention limit
L3-03 during ac 0to 100 % 50 A ]

e Normally it isn't necessary to change this setting.

e Set this constant when a high-speed motor is being used in the high-speed range (the high frequency
range above the base frequency).

e The standard target setting is the motor’s rated current. Set this current value as a percentage of the
Inverter’s rated current, i.e., 100% corresponds to the Inverter’s rated current.

Acceleration stall
prevention level

L3-02
(Acceleration stall preven-
tion level)

L3-03
(Acceleration stall prevention
limit)

Output frequency

E1-06
Base frequency (Fa)

Note When the motoris used in the high-speed range, the acceleration stall prevention level
is automatically lowered to provide smoother acceleration.
The acceleration stall prevention limit (L3-03) limits how much the acceleration stall
prevention level is lowered so that it isn't lowered any more than necessary.

Fig 7.31

Stall Prevention Limit During Acceleration
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Stall Prevention Selection During Decel: L3-04

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting Unit | 'atoy [e]
Opera- Range Settin pen Loop
Number {iJon 9 9 Vector Flux Vector
Stall prevention selec-
L3-04 tion during decel ] Oto3 - 1 B B
e Settings
Setting Function
0 Disabled. (Decelerate according to the settings. Main circuit overvoltage may occur if the decel-
eration time is too short.)
1 Enabled. (Stopsdeceleration if the main circuit voltage exceeds the overvoltage level. Decelerate
again when voltage recovers.)
2 Optimum deceleration. (Decelerate as fast as possible judging from the main circuit voltage.
Disregard the deceleration time setting.)
3 Enabled (with braking resistor)

e When setting 1 (enabled) is selected, the deceleration time is extended automatically so that amain
circuit overvoltage doesn’t occur.

o Alwaysselect setting 0 or 3when abraking option (Braking Resistor, Braking Resistor Unit, or Brak-
ing Unit) isbeing used. If setting 1 or 2is selected, the braking option won't be used and the decelera-
tion time can't be shortened.

e L3-04 cannot be set to 2 for open-loop vector control mode. (Settings can be made for SPEC: F and
later)

e L3-04 =3 cannot be set to 2 for vector control modes.
Settings: Differences Between 0 and 3

e When set to 0, the stall prevention cannot be used when decelerating.

e When set to 3, disabled if over voltage (OV) occurs often in the main circuit, the deceleration timeis
automatically extended slightly. In other cases, deceleration occurs within the specified deceleration
time. Theactual deceleration time may be longer than the specified deceleration time, but adecelera-
tion time that is lower than that when set to O is also possible.

When the setting for stall prevention during deceleration is set to 3, be sure to make adjustments ac-
cording to the following procedure:

Adjusting the Settings
1. Set the deceleration time according to the braking power and machine inertia

2. When the braking power or the machineinertiais unknown, set L3-04 to 0 and do atria run to deter-
mine the minimum deceleration time. Then set L3-04 to 3.

3. Lower the (setting for the) deceleration time to a vaue in the range where main circuit overvoltages
(OV) will not occur.

Output frequency | The deceleration time is controlled

/ to prevent overvoltage.

Time
" Deceleration time
(setting)
Fig 7.32 Deceleration Stall Prevention Function: L3-04 = 1
Frequency Detection Settings: L4-01 to L4-05
User tha_nge Seti Fact Valid Access Levels
Constant Name uring g Unit | 'ty [e]
Opera- Range Settin: pen Loop
Number {i)on g 9 Vector Flux Vector
La-01 | peed agree detection 0 |00t04000 | Hz | 00 B B
La-0z | Sheed agree detection 0 | o00t0200 | Hz | 20 B B
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User %r:]arirllgge Setting | Factory Valid Access Levels
e L A e

La-03 | et agrce detection o | f00R I Hz | o0 A A

La-04 | Sheed Bgree detection O | 0010200 | Hz | 20 A A

e Set these constants when outputting one of the frequency agree or frequency detection signals from
amulti-function output. Table 7.10 shows the rel ationship between these constants and the output sig-

nals.

e Motor speed is detected at Flux Vector Control.

Table 7.10

Constants and Output Signals

Constant

Related output settings

Constant function

Speed Agree Level
(Absolute value)

Fref/Set Agree 1
Frequency Detection 1 >
Frequency Detection 2 <

Set the frequency (or motor speed) that
you want to detect in Hz.

The set speed is an absolute value, so the
speed is detected in forward or reverse.

Speed Agree Width
(Absolute value)

Fref/Fout Agree 1
Fref/Set Agree 1
Frequency Detection 1 >
Frequency Detection 2 <

Set the frequency (or motor speed) detec-
tionrangein Hz.

Speed Agree Level
+-
(Signed value)

Speed Agree Width
+-
(Signed value)

Fref/Set Agree 2
Frequency Detection 3 >
Frequency Detection 4 <
Fref/Fout Agree 2
Fref/Set Agree 2
Frequency Detection 3 >
Frequency Detection 4 <

Set the frequency (or motor speed) that
you want to detect in Hz.

Set positive values for forward, negative
values for reverse.

Set the frequency(or motor speed) detec-
tion rangein Hz.

e Set the corresponding setting in the multi-function output (H2-01, H2-02, or H2-03) to output the de-
sired Fref/Fout Agree signal, Fref/Set Agree signal, or Frequency Detection signal.

Function Setting
Fref/Fout Agree 1 2
Fref/Set Agree 1 3
Frequency Detection 1 [ 4
Frequency Detection 2 [ 5
Fref/Fout Agree 2 13
Fref/Set Agree 2 14
Frequency Detection 3 [ 15
Frequency Detection 4 [ 16

equency Detection Operation: L4-05
User tha_nge Setti e Valid Access Levels
Constant Name uring etting Unit actory 5 L
Number O[Fi’gifla' Range Setting [{z‘ctgop Flux Vector
Operation when fre-
L4-05 quency referenceis O oL - 0 A A
missing

o The frequency reference is considered lost when the frequency reference voltage drops by 90% for
more than 400 ms.
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e Settings
Setting Function
0 Stop. (Operate according to the frequency reference value.)
1 Continue operation at 80% speed. (Continue operation with a speed that is 80% of the value
when the frequency reference was lost.)

e Timing Chart for Frequency Detection Operation

Related L4-01: Speed Agree Level L4-03: Speed Agree Level +/-
constant L4-02: Speed Agree Width L4-04: Speed Agree Width +/-
Fref/Fout Agree 1 Fref/Fout Agree 2
Frequeney —— ——— L4-02 Frequency —=—
reference reference
Output frequency Output frequency
or motor speed or motor speed
Fref/Fout ' '
Agree ! !
! ' L4-02
! [ TN h ]
! ! . . . .
Fref/Fout Agreel  OFF ON Fref/Fout Agree2  OFF | ON
(Multi-function output setting = 2) (Multi-function output setting = 13)
Fref/Set Agree 1 Fref/Set Agree 2
Output frequency
Output requency or motor speed
Fref/Set
Agree
Fref/Set Agree1 OFF | ON Fref/Set Agree2  OFF | ON
(Multi-function output setting = 3) (Multi-function output setting = 14)
Frequency Detection 1 Frequency Detection 3
L4-04
77777 —— L4-03
or motor speed : : or motor speed : !
. La01 . :
I ! 4 . .
! L L0z ! ' . .
Freq. Detection 1 oN OFF Freq. Detection3 oy | OFF |
Frequency (Multi-function output setting = 4) (Multi-function output setting = 15)
Detection

Frequency Detection 2

Frequency Detection 4

Output frequency
or motor speed

Freq. Detection2  opf ON

(Multi-function output setting = 5)

Output frequency
or motor speed

Freq. Detection4  OFF ON

(Multi-function output setting = 16)
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B Fault Restart Settings: L5-01, L5-02

Number of Auto Restart Attempts: L5-01

User thange Setti E Valid Access Levels
i tting .| Factory
Constant Name urng ° Unit ine | Of
Opera- Range Settin: pen Loop
Number trijon 9 9 | “Nector Flux Vector
Number of auto restart
1501 | Siemmrs o 0t010 | — | © B B
O

IMPORTANT |« The Inverter might be damaged when using the fault restart function too frequently.

* Understanding that the Inverter might be damaged, be sure to take the following precautions:
Always set up amolded-case circuit breaker (MCCB).
Set up a sequence that will stop peripheral equipment when an Inverter fault occurs.

O

e Thefault restart function automatically restartsthe Inverter even when an internal fault occursduring
Inverter operation. Usethisfunction only when continuing operation is moreimportant than possibly
damaging the Inverter.

e Thefaultrestart function iseffective with thefollowing faults. With other faults, the protective opera-
tions will engage immediately without attempting to restart operation.

* OC (Overcurrent) * PF(Main circuit voltage fault) ¢ OL1 (Motor overload)
¢ GF (Ground fault) * LF (Output open-phase) ¢ OL2 (Inverter overload)
¢ PUF (Fuse blown) * RF(Brakingresistoroverheated) ¢ OL3 (Overtorque)

¢ OV (Maincircuit overvoltage) ¢ RR (Braking transistor fault) ¢ OL4 (Overtorque)
« UV1 (Main circuit undervol-
tage)
e Thefault restart count is cleared in the following cases:
«  When operation isnormal for 10 minutes after afault restart is performed.

« Whenthefault resetinput isreceived after the protection operation hasbeen activated and thefault
confirmed.

«  When the power is turned OFF and then ON again.

e When one of the multi-function outputs (H2-01, H2-02, or H2-03) is set to 1E (Restart Enabled), the
output will be ON while the fault restart function isin progress.

Auto Restart Operation Selection: L5-02

User tha_nge Sett Fact Valid Access Levels
Constant Name uring eting |, | Factory |-
Number oﬁgﬁa' Range Setting p\?enm;lrop Flux Vector
Aduto restart operation
1502 | Gyection ui o - 0 B B
e Settings
Setting Function
0 Do not output fault restart. (The fault contact does not operate.)
1 Output fault restart. (The fault contact operates.)
B Overtorque Detection Settings: L6-01 to L6-06
User tha_nge Sett Fact Valid Access Levels
Constant Name uring eting | . | Factory Onen L
Number oﬁg,[,a_ Range Setting ;J\(/e:m;)rop Flux Vector
Torque detection selec-
L6-01  |gion1 o oto4 - 0 B B
L6-02 Torque detection level 1 O 0to 300 % 150 B B
L6-03 Torque detection time 1 ] 0.0t0 10.0 s 0.1 B B
Torque detection selec- [
L6-04  |gion o oto4 - 0 A A
L6-05 Torque detection level 2 O 0to 300 % 150 A A
L6-06 Torque detection time 2 ] 0.0t0 10.0 s 0.1 A A

e Theovertorquedetection function detects an excessive mechanical |oad from anincreasein the output
current (or output torque).
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o Thesettingsin thetorque detection selection constants (L 6-01 and L 6-04) determine whether overtor-
que conditionswill be detected and what kind of processing will be performed if a overtorque condi-

tion is detected.
e L6-01/L6-04 Settings
Setting Function Display
0 Overtorque detection disabled Overtorque detection 1 | Overtorque output 2
Detect only during speed agree. Continue
1 operation even after detection. (Minor “OL3" blinks “OL4" blinks
fault)
Detect overtorque at any time. Continue
2 ?pelr?lion even after detection. (Minor “OL3" blinks “OL4" blinks
ault
Detect only during speed agree. Stop out- | .. " “ o
3 put after detection. (Fauilt) OL3" lights OL4" lights
Detect overtorque at any time. Stop output | .. " “ "
4 after detection. (Fault) OL3" lights OL4" lights

e When overtorque detection is enabled, be sure to set the overtorque detection level (L6-02 or L6-05)
and theovertorquedetection time (L 6-02 or L 6-05). An overtorque condition isdetected when the cur-
rent exceeds the overtorque detection level for longer than the overtorque detection time.

e Theovertorque detection level is set as a percentage of the motor rated torque.

Any of thefollowing functionscan be set inamulti-function output (H2-01, H2-02, or H2-03) toindi-

cate fact that an overtorque condition has been detected.

* Setting B:  Overtorque detection 1 (NO) ¢ Setting 18: Overtorque detection 2 (NO)
* Setting 17: Overtorque detection 1 (NC) « Setting 19: Overtorque detection 2 (NC)
Motor current
(Output torque)

L6-02 or L6-05

Overtorque Detection 1 (N.O.) 5?703 - ' L6-03 .o .

or Overtorque Detection 2 L6- , '—| L6- , ﬁ
o | Le0 ON 6-06 ON

* The overtorque detection is cleared when the current drops about 5% of the
Inverter’s rated current (or the motor’s rated torque).

Fig 7.33 Timing Chart for Overtorque Detection
Hardware Protection Settings: L8-01 to L8-03, L8-05, L8-07

Protection Selection for Internal DB Resistor: L8-01

User tha_nge Seti Fact Valid Access Levels
Constant Name uring etting Unit actory 0O
Opera- Range Settin pen Loop
Number t?on 9 9 Vector Flux Vector
Le-01 | protectsdectionforin- | o003 | - 0 B B
e Settings
Setting Function
0 Disabled. (Select 0 when a braking resistor isn’t being used or a Braking Resistor Unit is being
used.)
1 Enabled. (Protects the braking resistor from overheating.)
2 3%ED
3 10%ED
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7.3.6 Protective Functions: L

Inverter Overheating (OH) Pre-alarm Settings: L8-02(1L8-03

User %hange Seti Fact Valid Access Levels
i tting | Factory ——————
Constant Name uring < Unit ing | O
Opera- Range Settin: pen Loop
Number {i’on 9 9 | “Nector Flux Vector
Loz |Qreetpredamle- | o | gm0 |0 | o5 A A
Operation selection after
1803 | oheas rasarm o oto3 - 3 A A

o Constant L8-02 specifies the detection temperature in °C for the Inverter overheat (OH) pre-alarm

function. An overheat pre-alarm occurs when the temperature of the cooling fins reaches this level.

o Constant L8-03 specifies the processing that will be performed when an overheat pre-alarm occurs.
Apart from this setting, cooling fin overheating (OH1) is detected as a protection function at 105°C.
e Settings

Setting Function
0 Deceleratesto a stop in the deceleration time set in C1-09. (Protection operation: Fault contacts
operate)
Coast to stop. (Protection operation: Fault contacts operate)
2 Emergency stop in the emergency-stop time set in C1-09. (Protection operation: Fault contacts
operate)
3 Continues operation. (Alarm: Monitor display only.)
Input Open-phase Protection Selection: L8-05
c User Cdrlﬁi?]%e Setting | Factory Valid Access Levels
N?Jr;gtjaenrt Name O[Fi’glfla' Range | UM | setting O‘{z‘ch;()p Flux Vector
1805 | o ion o o |- | o A A
e This function detects changes in the main circuit DC voltage which indicate a power supply open-
phase, large imbalance in the power supply voltage, or deterioration of the main circuit capacitor.
e Settings
Setting Function
0 Disabled.
1 Enabled. (Detects input power supply open-phase, 3-phase imbalance, or deterioration of the
main circuit capacitor.)

Output Open-phase Protection Selection: L8-07

e Thisfunction detects an Inverter output open-phase.

User tha_nge Seti Fact Valid Access Levels
Constant Name uring etting | | Factory Open L
Number O[Fi’glfla' Range Setting [{z‘ctgop Flux Vector
Output open-phase
L8-07 | protection selection o oL - 0 A A
e Settings
Setting Function
0 Disabled.
1 Enabled. (Detects an output open-phase at under 10% of the Inverter’s rated output current.)

e False open-phase detections may occur when the motor capacity issmall compared to the Inverter ca-

pacity. In this case, disable the detection function by setting L8-07 to 0.
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Carrier Frequency Reduction Selection: L8-17 (fot SPEC: F)

User %hange Seti Fact Valid Access Levels
i tting . |Factory -————
Constant Name uring < Unit i fo)
Opera- Range Settin pen Loop
Number {iJon 9 9 Vector Flux Vector
Le-17 | Sarier frequency reduc- | o3 | - 1 A 0
e Settings
Setting Function
0 No carrier frequency reduction.
1 With carrier frequency reduction.
2 For factory adjustments.
3 For factory adjustments.

o |f metalic noise (carrier noise) from the motor is a problem when carrier frequency is reduced (less
than 6 Hz), set L8-17 to O (no carrier frequency reduction), and L8-19 (OL 2 characteristics selection
at low speeds) to 1 (enabled).

e Donot L8-17 and L8-19 to 0 at the same time when using V/f control open loop vector control.
OL2 characteristics Selection at Low Speeds: L8-19 (for SPEC: F)

User %hange Seti E Valid Access Levels
i tting .. | Factory
Constant Name uring © Unit i
Opera- Range Setting | Open Loop
Number {i]on 9 9 | “Nector Flux Vector
819 |2 ool g | O o -l o A A
e Settings
Setting Function
0 OL 2 characteristics at |ow speeds disabled.
1 OL2 characteristics at low speeds enabled.

e Whenusing OL2to trip at low speeds (lessthan 6 Hz) despitealight load, set L8-17 to 1 (with carrier
frequency reduction) and L8-19 (OL 2 characteristics selection at low speeds) to 0 (disabled).
However, do not set 18-19 to O for 400 V class, 185 to 300 kW Inverters.

e Donot L8-17 and L8-19 to 0 at the same time when using V/f control open loop vector control.

e Reducethecarrier frequency (C6-01) to 2 kHz when continuously operating at low speedswith heavy
loads when using flux vector control.
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7.3.7 Operator Constants: o

7.3.7 Operator Constants: o

B Operator Display Selection: 01-01 to 01-05

Constant Number Display Selection: 01-01

User tha_nge Seti Fact Valid Access Levels
Constant Name uring eting Unit | f2etory Open Loo
Number Oﬁgﬁa' Range Setting F{/ector P | Flux Vector
Constant No. display
o0l-01 selection o 41035 - 6 B B

« Inoperation mode, the frequency reference, output frequency, output current, and output voltage can

be monitored immediately if the factory settings are being used. One of these four values, the output
voltage, can be changed to a different value.

e When you want to monitor avalue other than the output voltage, set that number in constant 01-01.
e Usethelast two digits from the “U1 Monitor” list (U1-[J(]) to select avaue. Refer to Table 4.3.

Monitor Selection After Power Up: 01-02

User thange Seti Fact Valid Access Levels
i tting .| Factory
Constant Name urng ° Unit ine | Of
Opera- Range Settin: pen Loop
Number {i’on 9 9 | “Nector Flux Vector
Monitor selection after
01-02 power up o 1to4 - 1 B B

e Whenthepower isturned on, thefrequency referencewill appear inthe Unit'sdatadisplay if thefacto-

ry settings are being used.
Any oneof thefour valuesmonitored at startup (frequency reference, output frequency, output current,
or the value set in constant 01-01) can be selected to appear when the power is turned ON.

Change the setting of constant 01-02 to display an item other than the frequency reference at startup.

e Settings
Setting Function
1 The frequency reference is displayed at start-up.
2 The output frequency is displayed at start-up.
3 The output current is displayed at start-up.
4 The value set in constant 01-01 is displayed at start-up.

~
L
®

quency Units of Reference Setting and Monitor: 01-03

e Set the unit for frequency setting and monitoring.

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting |, ., | Factory 5
Opera- Range Settin pen Loop
Number Eon 9 9 | “Nector Flux Vector
Frequency units of ref-
01-03 erence setting and moni- O 0to 39999 - 0 B B
tor
e Settings
Setting Unit
0 0.01 Hz
1 0.01%

21039 r/minC0 to 399901
r/min = 120 Ofrequency referencelHz[o1-03Cnumber of motor poless]

Use the 5th digit of 01-03 to specify the decimal point.
5th digi : 0000

401039999 | The 15t to 4th digits of 01-03 determine the frequency setting
Ex 1:  To set the 100% speed to 200.0, set 01-03 to 12000.

200.0 will be displayed for 100%, 120 will be displayed for 60%.
Ex2:  To set the 100% speed to 65.00, set 01-03 to 26500.

65.00 will be displayed for 100%, 39.00 will be displayed for 60%.

Frequency Units of Constant Setting: 01-04

e Thisconstant can be used to change the setting unit for VV/f pattern constants to r/min.
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User %ha_nge Seti Fact Valid Access Levels
Constant Name urng cting Unit | 'aetory 0
Opera- Range Settin pen Loop
Number {i]on 9 9 Vector Flux Vector
Frequency units of
01-04 constant setting ] [o/mi} - 0 ] B
e Settings
Setting Unit
0 Unit of setting: Hz
1 Unit of setting: r/min
Constant Number Display Selection: 01-05
User %ha_nge Seti Fact Valid Access Levels
Constant Name uring cting Unit | 'astory 0
Opera- Range Settin pen Loop
Number {ijon 9 9 | “Nector Flux Vector
Constant No. display
01-05 sdlection ] [o/mi} - 0 A A
e Settings
Setting Function
0 Display constant number
1 Display constant number (address) set for MEMOBUS communications
B Key Function Settings/Other Settings: 02-01 to 02-08
LOCAL/REMOTE Key Enable/Disable: 02-01
User tha_nge Setti Fact Valid Access Levels
Constant Name uring g Unit | gaeio 0
Opera- Range Settin: pen Loop
Number tri)on g 9 | “Nector Flux Vector
LOCAL/REMOTE key
02-01 | grpleldissble ] orn - 1 B B
e Thisconstant enables or disablesthe LOCAL/REMOTE Key (the Operation Mode Selector Key) on
the Digital Operator.
e Settings
Setting Function
0 Disabled. (Cannot change between local and remote.)
1 Enabled. (Pressing the LOCAL/REMOTE Key switches control of operation between the Oper-
ator and the sources specified in constants b1-01 and b1-02.
STOP Key During Control Circuit Terminal Operation: 02-02
User tha_nge Seti Fact Valid Access Levels
Constant Name urning etting unit | actory O
Opera- Range Settin: pen Loop
Number Eon 9 9 Vector Flux Vector
STOP Key during con-
02-02 trol circuit terminal op- u] o - 1 B B
eration
e Thisconstant enables or disables the STOP on the Digital Operator
e Settings
Setting Function
0 Disabled. (The STOP Key is disabled when the run command is input from an external termi-
nal.)
1 Enabled. (The STOP Key is enabled at all times during operation.)
User Constant Initial Value: 02-03
User tha_nge Seti Fact Valid Access Levels
Constant Name uring g unit | 'ty [e]
Opera- Range Settin: pen Loop
Number tri)on g 9 | “Nector Flux Vector
02-03 tlJeser constant initial val- o 0to2 _ 0 B B
e Thisconstant is used to record or clear the user constant defaults.
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7.3.7 Operator Constants: o

Once the user defaults have been recorded, constant A1-03 can be used to initialize the Inverter
constants to these defaults.

e Settings
Setting Function
0 No change. (Retain current settings.)
1 Record user defaults. (Record the current constant settings as user defaults.)
2 Clear user defaults. (Clear the recorded user defaults.)

kVA Selection: 02-04

e TheDigita Operation display will return to O after the settings have been made.

User thange Seti Fact Valid Access Levels

Constant Name urng onag | unit | ‘et [ Open Loo

Number Ogg;a- Range Setting p\/eclor P Flux Vector
02-04 kVA selection ] OtoFF - 0 B B

e Thesetting range and factory setting depend on the Inverter capacity. The settings shown in thetable

arefor a200 V class, 0.4 kW Inverter. (See page NO TAG.)

e Do not change this constant setting; it is used by the manufacturer to identify the Inverter model.

o Usethissetting only the the control PC board has been replaced.
Frequency Reference Setting Method Selection: 02-05

User %ha_nge Setti Fact Valid Access Levels
Constant Name uring eting |, | Factory |-
Opera- Range Settin pen Loop
Number tFi)on 9 9 | “Nector Flux Vector
Frequency reference set-
02:05 | ting'method selection g oL - 0 A A

e Thisconstant determines whether it is necessary to pressthe Enter Key when changing the frequency
referencewith the Digital Operator’sfrequency reference monitor; it cannot be changed during opera-
tion.

multaneously with the Digital Operator’s value.

When 02-05 is set to 1 (DATA/ENTER Key input not required.), the frequency reference changes si-

e Settings
Setting Function
0 DATA/ENTER Key input required.
1 DATA/ENTER Key input not required.
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Operation Selection when Digital Operator is Disconnected: 02-06

User %r:]arir:]gge Setting Factory Valid Access Levels
?\ﬁﬂﬁﬁaer? Name O‘Fi’gr';a' Range | UNt | Setting Op\76n ctl_oorop Flux Vector
Operation selection
02-06 when digital operator is O [o/mi% - 0 A A
disconnected
e This constant specifies whether to stop operation when the Digital Operator is disconnected.
e Settings
Setting Function
0 Disable Operator detection. (Continue operation when the Digital Operator is disconnected.)
1 Enable Operator detection. (Detect an OPR fault when the Digital Operator is disconnected,

stop the Inverter output, and operate the fault contact.)

Cumulative Operation Time Settings: 02-07[02-08

Cu%ss?; " CdTJarir:Fge Setting | Factory Valid Access Levels
Number Name O“i’gr';a' Range | UM | Setiing Op\z\ctl_oorop Flux Vector
02-07 E;";‘;';{:xg operation 0 | otoessss | h 0 A A
o208 | Sumulative operation o o o A A

e Settheinitial elapsed timein constant 02-07. The elapsed operating time will start from this value.
e Constant 02-08 determineswhether the elapsed operating timeisthetimethat the Inverter ison or the
time that the Inverter is running.

e Settings
Setting Function
0 Inverter power-on time. (Counts the elapsed time from start-up until power is turned off.)
1 Inverter running time. (Counts the elapsed time that there is an Inverter output.)
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7.4.1 Winding Change Function

7.4 Optional Functions

7.4.1 Winding Change Function
Winding changemotorscan beconnected intwo differentways, Y (low speed) - and 0 (high speed) - wind-

ings.

The base frequency of the Y-winding is lower than that of CFwinding, providing higher torque at low
speeds. For the CFwinding, high speeds are possible.

By switching between the two winding connections, awide constant power range can be obtained, benefi-
cial for driving the spindle of alathe or amilling machine.

)

6 Lead Motor Winding

Power
Y-Winding
o Freq.
Y-Winding (Y-Connection) 0 Y-base Y-maxwinding change
Low Speed, High Torque Power ’(/ done in this area
Uz
X w C-Winding
\Y o (IR o Y H
0 ; IFreq.
0 Y-base Y-max
Fig 7.34 Y- and [+ Windings
high
torque at " -
Power low speed ydlng ’]—/Wmdmg
I e
I
I :
| .
. Wind Constant Power Range: :
. A:B=uptol:12 ,
¢ I
0 ' | Motor
0 . ; Speed
bt A : T
Y-base O-max.
Speed Speed

Fig 7.35

Output Performance of Winding Change
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Fig 7.36 shows motor constant change sequence during winding change.

Hz
peed Seard)
Deceleration TIme
Fout b3-03
\—- Theramp timeis
dependent on the
accek timesetting.
Vv
Output Voltage
Voltage recovety time
L2-04.
0
Torque Limit
L R L
0%
Total base block me x
2nd motor
constant

calculation time

B~ Minimum base block time
: : L2-03

RUN Commatd During speed search

Motor 2

Motor 1

Note When the flux vector control mode is selected, the torque
reference increases from zero within 64msec.

(For open loop vector mode, torque reference increases
50% of the torque limit. )

Fig 7.36 Winding Change Sequence

o When selecting amotor for winding change application withaMC5 drive, itis necessary to check the
base and maximum frequencies, no-load voltage at base and maximum frequencies, leak inductance,
full load rated current, etc. for both Y- and C-windings.

e Heavy cutting during winding change may cause the winding change to malfunction and/or stall the
system.
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7.4.2 Wiring for Winding Change

Minimum Baseblock Time: L2-03

User %hange Seti Fact Valid Access Levels
i tting . |Factory - —
Constant Name uring < Unit i [e)
Opera- Range Settin: pen Loop
Number {i’on 9 9 | “Nector Flux Vector
L2-03 Min. baseblock time 8] 0.0t05.0 B 0.5 B B

The factory setting depends on the Inverter capacity. The factory setting shown in the tableisfor a
200V class, 0.4 kW Inverter. (See page NO TAG.)

This setting is used with the speed search and DC injection braking functions.

Set the time required for the leakage voltage to dissipate. Increase the setting if an overcurrent (OC)

occurs when the speed search or DC injection braking function starts.

o Set the baseblock time during winding change. Time for winding change varies according to the set-
ting. (For example, lower the setting, and time for winding changeisal so reduced.) Overcurrent (OC)

might occur if setting istoo low.

e Thissetting is valid for speed searches performed after a momentary power loss and regular speed

searches.
Voltage Recovery Time: L2-04
User thange Seti Fact Valid Access Levels
Constant Name uring eting |, | Factory |-
Opera- Range Settiny pen Loop
Number tri’on 9 9 | “Nector Flux Vector
L2-04 Voltage recovery time 8] 0.0t05.0 s 0.3 A A

e Set the time allowed for the normal voltage to be restored after completion of the speed search.
Fora200V classInverter, thisisthetimein secondsfor voltageto berestored from0 VACto 200 VAC.

Fora400V class|nverter, thisisthetimein secondsfor voltageto berestored from0 VACto 400 VAC.

Thissettingisvalid for speed searches after amomentary power loss, regular speed searches, thevolt-

age changes with energy-saving control, and the voltage changes with baseblock clearing.

o Setthevoltagerecovery timeafter baseblock during winding change. Ovrevoltage (OV) might occur

if setting istoo low.

Speed Search Deceleration Time: b3-03

User thange Setti E Valid Access Levels
i tting | Factory
Constant Name uring e Unit ( Open Loo
Number O[Fi’glfla' Range Setting p\/ector P | Flux Vector

Speed search decelera-
b3-03 tion time [u] 0.1010.0 s 2.0 A ]

e Set output frequency deceleration time during speed search. (Set thetimeto decelerate from the max.
output frequency to OHz.)

7.4.2 Wiring for Winding Change
TheVS-626MC5 offerstwo different types of winding changes, external winding change and auto- wind-
ing change. W-winding and CFwinding can be set independently using constants for motor 1 and 2.
B External Winding Change Method

In this method, an external signa is given to one of the multi-function inputs (set as “80H") to start the
winding change. The external signal is given from the CNC.

MC Answerback error detection: P1-03

User thange Seti Fact Valid Access Levels
Constant Name uring eting |, | Factory |-
Opera- Range Settin pen Loop
Number tri’on 9 9 | “Nector Flux Vector
MC Answerback error
PL03 | Jeetion 0 | 020t0100 | sec | 020 A A

e Thisconstant determines the waiting time for the MC (Magnetic Contactor) answerback error detec-
tion.

e Setting isvalid when one of the multi-function digital inputs (H1-01 to H1-06) has been set to 81 or
82.

Motor constant selection: P1-04

User thange Seti E Valid Access Levels
i tting .| Factory
Constant Name urng ° Unit ine | Of
Opera- Range Settin: pen Loop
Number gon 9 9 | “Nector Flux Vector
P1-04 | Motor constant selection n} om - 1 A A

e Select the motor constants allocated for the types of winding to be used.
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e Settings
Setting Function
0 Motor 1 constants (E1, E2) are used for Y-winding, and motor 2 constants (E3, E4, E5) are used
for D-winding
1 Motor 2 constants (E3, E4, E5) are used for Y-winding, and motor 2 constants (E1, E2) are used
for Cwinding

Fig 7.37 shows awiring example of externa winding change.

101230 V
Dual Winding
17 18 Motor

2 u z
30 R u

yiy
230 ]| $ W <5

w,
VS-626MC5 oV 24V X
From CNC 24 VDG ¥
-
! Supply

Winding change

Common

HV-75AP3
Megnetic Contactor

B1-02=4
H1-05 = 80

MC Answerback

H1-06 = 82

H2-01 = 41
A1-02 =2
E3-01=2

Fig 7.37 Sample Wiring for External Wiring Change

(Open Loop Vector Control Mode)

e To usetheexterna winding change method, set the multi-function digital input used for receiving the
winding change signal to “80.” This setting enables the selection of Motor 1 constants (E1 and E2)
when the input is open and Motor 2 constants (E4 and E5) when the input is closed.

e When using the external winding change method, Auto-Winding constants (P1-01 and P1-02) are not
valid.
B Auto-Winding Change Method

This method can be used when the multi-function digital input is not set to “80.”

The selection of the motor 1 and motor 2 is conducted internally by preset constants, such as winding
change frequency (P1-01) and winding change hysteresis ( P1-02).

Winding change frequency: P1-01

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting |, . | Factory 5
Opera- Range Settin pen Loop
Number ‘FiJon 9 9 | “Nector Flux Vector
Winding change fre-
P1-01 quency ] 0.0t0400.0 | Hz 0.0 A A

e Setswinding change frequency when auto-winding change metod isused. Set P1-01 lower than the
max. frequency of the Y-winding.
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7.4.2 Wiring for Winding Change

Winding change hysteresis: P1-02

User %ha_nge Setti Fact Valid Access Levels
Constant Name unng etting Unit | ‘aetory Open Loo
Number O{i’gaa' Range Setting p\/ecmr P | Flux Vector
P1-02 g‘;‘d' ng change hyster- | 0010200 | - 50 A A
e Setsthe hysteresis of the winding change frequency.

MC Answerback error detection: P1-03
User tha_nge Setti E Valid Access Levels
Constant Name uring eting | . | Factory
Opera- Range Setting | Open Loop
Number gon 9 9 | “Nector Flux Vector
MC Answerback error
P1-03 detection O 0.20t01.00 | sec 0.20 A A

e Thisconstant determines the waiting time for the MC (Magnetic Contactor) answerback error detec-
tion. Constant setting isvalid when oneof the multi-function digital inputs (H1-01 to H1-06) hasbeen
set to 81 or 82.

Motor constant selection: P1-04

User tha_nge Seti Fact Valid Access Levels
Constant Name urng g Unit | faetory Open Loo
Number Ogg;a- Range Setting p\/eclor P | Flux Vector
P1-04 | Motor constant selection n} om - 1 A A
e Select the motor constants allocated for the types of winding to be used.
e Settings
Setting Function
0 Motor 1 constants (E1[E2) are used for Y-winding, and motor 2 constants (E3LE4LES) are
used for Cwinding
1 Motor 2 constants (E3CE4LES) are used for Y-winding, and motor 2 constants (E1CE2) are
used for [Fwinding
Figure 7.38 shows awiring example of auto-winding change

101230V
Dual Winding
1718 Motor
30 2 R u Ifzt
S
230V 1 v\\// -
VS-626MC5
+24 VDC
Supply
8 26
" 27 HV-75AP3 % PG
M A

PGXZ MC Answerback egnetic Contactor ?

Card

(Option) -
B1-02=4
H1-06 = 82
H2-03 = 41
P1-04=1
Al1-02=3
E3-01=3

Fig 7.38

Sample Wiring for Auto-winding Change
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Figure 7.39 shows the sequence of auto-winding change method.

Max. Output frequency
. P1-02
Winding change
hysteresis

P1-01 Winding change frequency

10V |

Analog frequency reference

oV

Y winding Owinding [ Y winding
I Run Command

Fig 7.39 Auto-winding change sequence

7.4.3 Setting/Adjusting the Winding Change Constants
B Winding Change Constants: P1-01 to P1-05

Winding change frequency: P1-01

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting Unit actory 0O
Opera- Range Settin pen Loop
Number gon 9 9 Vector Flux Vector
Winding change fre-
P1-01 quency o 0.0t0400.0 | Hz 0.0 A A

e Setswinding change frequency when auto-winding change method isused. Set P1-01 lower than the
max. frequency of the Y (low speed) -winding.

Winding change hysteresis: P1-02

User %ha_nge Seti Fact Valid Access Levels
Constant Name uring eting |y | Ractory =0
Opera- Range Settin pen Loop
Number trlJon 9 9 | “Nector Flux Vector
proz |Windngchangehyster | | gpt0200 | - | 50 A A

e Setsthe hysteresis of the winding change frequency.
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7.4.3 Setting/Adjusting the Winding Change Constants

MC Answerback error detection: P1-03

User %hange Seti Fact Valid Access Levels
i tting . |Factory - —
Constant Name uring < Unit i [e)
Opera- Range Settin: pen Loop
Number {i’on 9 9 | “Nector Flux Vector
MC Answerback error
P1-03 detection O 0.20t01.00 | sec 0.20 A A

Motor constal

nt selection: P1-04

e Thisconstant determines the waiting time for the MC (Magnetic Contactor) answerback error detec-
tion. Constant setting isvalid when oneof themulti-function digital input constants(H1-01 to H1-06)
has been set to 81 or 82.

User %hange Seti Fact Valid Access Levels
i tting | Factory
Constant Name uring < Unit i [e)
Opera- Range Settiny pen Loop
Number {i’on 9 9 | “Nector Flux Vector
P1-04 | Motor constant selection n} om - 1 A A

o Select the motor constants allocated for the types of winding to be used.

e Settings
Setting Function
0 Motor 1 constants (E1CE2) are used for Y-winding, and motor 2 constants (E3CE4LES) are
used for CFwinding
1 Motor 2 constants (E3LEALES) are used for Y-winding, and motor 2 constants (E1CE2) are
used for CFwinding

Programming mode valid/invalid during run: P1-05
User %ha_nge Seti Fact Valid Access Levels
Constant Name uring etting | ;| Factory 5
Opera- Range Settini pen Loop
Number trijon 9 9 | “Nector Flux Vector
Programming mode val-
P1-05  |iginvalid during run B om - 1 A A
e Settings
Setting Function
0 Disabled
1 Enabled

e Whensetto 1, itispossibleto select programming mode by pressing MENU or ESC key. Motor coast
to astop when winding change is performed while in programming mode.

o If setto 0, stopping during afreerun can be prevented, but the program mode cannot be selected while
running.
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Thischapter listsall user constantsthat can be used in the Programming and
Initialize modes.

8.1 InitidlizeModeConstants . ............... 8-3
8.2 Programming Mode Constants ............ 8-4
8.2.1 ApplicationConstants: b ........................ 8-4
8.2.2 Autotuning Constants: C . . . .. 8-7
823 ReferenceConstants: d ..................oiuna 8-12
8.2.4 Motor Congtant Constants: E .................... 8-14
8.2.5 OptionsConstants: F ..........coviiineen.n. 8-18
8.2.6 Termina Constants: H 8-21
8.2.7 Protection Congtants: L 8-26
8.2.8 Operator Constants: o 8-32
8.2.9 Winding ChangeConstants: P ... ................. 8-34

8.2.10 Factory Settings that Change with the Control
Method (A1-02) ... 8-35

8.2.11 Factory Settings that Change with the Inverter
Capaity (02-04) ........ooviiieaae 8-36
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B User Constant Descriptions

c Name Set E Change Control Methods
onstant - etting | Factory | during
Description ; Page
Number Display P Range | Setting Oggr’]a' OF{?:C:‘O?OP Flux Vector | 29
Used to select the language dis-
L. lecti i i
foarn(ﬂ;ﬁgleospee?;té?n played on the Digital Operator
display 0: English
A1-00 1: Japanese [o/mi} 1 o Q Q -19
[OThis constant is not changed by
Select Language theinitialize operation.

Constant Number:
Name:

Display:
Description:
Setting Range:
Factory Setting:

Change during
Operation:

Control Method:

Page:

The constant number.

The constant name.

The constant name displayed on the Digital Operator.
Details of the constant function or setting value.

The constant setting range.

The factory setting value (each control method hasits own factory setting.
Therefore the factory setting changes when the control method is changed.)

[ISee page - 34 for factory settings by control method.

Indicates whether or not the constant can be changed while in the Inverter is
in operation.

oo Changes possible during operation.

oo Changes not possible during operation.

Indicates which control methods and which access levels can be set and ref-
erenced.

QU Items which can be set and referenced in Quick-Start only.
BO Items which can be set and referenced in Quick-Start and Basic.

AO Items which can be set and referenced on al access levels; Quick-
Start, Basic, and Advanced.

oa Items which cannot be set or referenced in that control method.
Reference page for more detailed information on the constant.




8.Initialize Mode Constants

8.1

Initialize Mode Constants

Constant
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

Open Loop

Vector Flux Vector

Page

A1-00

Language selection
for digital operator
display

Select Language

Used to select the language dis-
played on the Digital Operator

0: English

1. Japanese

[IThis constant is not initialized by
theinitialize operation.

o

-19

Al1-01

Constant access level

Access Level

Used to set the constant access lev-

el (set/read.)

0: Monitoring only (Displays only
Operation mode and Initialize
mode)

1 Used to select user constant
(Constants A2-01 to A2-32 only
can be set/read.)

2: Quick-Start: Q
3: Basic:B
4: Basic: A

Oto4

-19

A1-02

User setting constant

User Param 1 to 32

Used to select the control method
for the Inverter

2: Open loop vector
3: Flux vector

[IThis constant is not initialized by
theinitialize operation.

2r3

-20

A1-03

Initialize

Init Constants

Used to initialize the constants us-

ing the specified method.

0: Noinitializing

1110: Initializes using the User
constants

2220: Initializes using a two-wire
sequence. (Initializesto the
factory setting.)

3330: Initializes using a three-wire
sequence.

0to
3330

-21

Al1-04

A1-05

Password 1

Enter Password

Password 2

Select Password

Password input when a password
has been set in A1-05. This func-
tion write-protects some constants
of the Initialize mode.

[1f the password is changed, A1-01
to A1-03 and A2-01 to A2-32
constants can no longer be
changed. (Programming mode
constants can be changed.)

Used to set afour digit number as

the password.

[This constant is not usually dis-
played. When the password
(A1-04) is displayed, hold down
the Reset/Select Key and press
the Menu Key and the password
will be displayed.

0to
9999

Oto
9999

-23

-23

A2-01to
A2-32

User setting constant

User Param 1 to 32

Used to set the constant numbers

that can be set/read. Maximum 32.

[CEffective when the access level
(A1-01) is set to User Program
(2). Constants set in constants
A2-01 to A2-32 can be set/read
in the Programming mode.

b1-01
to
02-08

-23
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8.2.1 Application Constants: b

8.2 Programming Mode Constants

8.2.1 Application Constants: b

W Operation Mode Selections: bl

Number

Name

Constant |

Display

Description

Setting
Range

Change

Factory | during

Setting | Opera-
tion

Control Methods

Open Loop

Vector Flux Vector

Page

b1-01

Reference selection

Reference Source

Used to set the input method for the
equency reference.

fr

0: Digital Operator

1: Control circuit terminals (ana-
log inputs).

2: Transmission

3: Option Card

Oto3

-4

b1-02

Operation method
selection

Run Source

Used to set the source of the run

command.

0: Digital Operator

1: Control circuit terminals (se-
quence inputs).

2: Transmission

3: Option Card

4: MEMOBUS transmission (for
CP-717)

5: Winding change sequence

Oto5

b1-03

Stopping method
selection

[ Stopping Method

Used to set the stopping method
used when a stop command isin-

0: Ramp to stop

-12

b1-04

Prohibition of reverse
operation

| Reverse Oper

0: Reverse enabled

-11

b1-05

b1-06

Operation selection
for setting of E1-09 or
less

Zero-Speed Oper

Read sequence input
twice

Cntl Input Scans

Used to set the method of operation

when the frequency reference input

is|ess than the minimum output

frequency (E1-09).

0: Run at frequency reference
(E1-09 not effective).

1: STOP (Frequencies below
E1-09 in the coast to stop state.)

2: Run at min. frequency. (E1-09)

3: Run at zero speed (Frequencies
below E1-09 are zero)

[OThis function is only availablein

with flux vector control.

Used to set the responsiveness of
the control inputs (forward/reverse
and multi-function inputs.)

0: Two scansevery 2 ms (Use
when connecting transistor out-
puts.)

1: Two scansevery 5ms (Use
when connecting contact out-
puts or switches.)

ods

o

-25

b1-07

Operation selection
after switching to re-
mote mode

LOC/REM RUN Sel

Used to set the Operation mode by
switching to the Remote mode us-
ing the Local/Remote Key.

0: Run signalsthat areinput dur-
ing mode switching are disre-
garded. (Input Run signals after
switching the mode.)

1: Run signals become effective
immediately after switching to
the Remote mode.

oL




8.Programming Mode Constants

P Name Setii Fact %harlge Control Methods
onstan - etting | Factory | during
Number i Description Range | Setting | Opera- | Open Loop Page
Display 9 g e Vector | | Flux Vector
T — T Used to set the Operation mode in
tion in PRG mode grogcr:rr]n mo(:.
b1-08 B CENCREED om 0 O A A =
1: Cannot operate (Disabled when
RUN CMD at PRG Digital Operator selects run
command (when b1-02 = 0).
B DC Braking: b2
Name X Change Control Methods
Constant Description Setting | Factory | during Open L, Page
Number i Range | Setting | Opera- pen Loop
Display it} g 'ﬁon Vector Flux Vector
Used to set the frequency which
starts DC injection braking (theini-
ﬁ”gergﬂsop: E?allz\égl ©c tial excitation for flux vector con-
starting frequency) trol) in units of 0.1 Hz when decel-
b2-01 eration to stop is selected. 0.0to 05 0 B B -18
[CWhen b2-01 iss less than E1-09, 100 : -26
E1-09 becomes the DC injection
f braking starting frequency. Only
DClnj Start Freq with flux vector control is b2-01
used
T . Sets the DC injection braking cur-
DC injection braking | ren as a percentage of the Inverter
b2-02 current rated current. 010100 0 8
: (Theinitial excitation current for toll S e B = -4
ini flux vector control depends on
DCinj Current the E2.03 setting.
Used to set the time to perform DC
DC injection braking injection braking (initia excitation
time at start for flux vector control) at start in -18
1203 unitsof 1 second. 0.00to . o B B 19
Used to stop coasting motor and 10.00 -
. restart it. When the set valueis0, -26
DClnj Time @ Start DCinjection braking at start is
not performed.
Used to set the time to perform DC
iniecti i injection braking (initial excitation
Ege”gtegig); braking for flux vector control) at stop in
unitsof 1 second. 0.00to _18
b2-04 [CUsed to prevent coasting after the | 1000 | 050 o B B P
stop command isinput. When
- the set value is 0.00, DC injec-
DClnj Time @ Stop tion braking at stop is not per-
formed.
Magnetic ﬂ“ﬁ COM- | sed to set the magnetic flux com-
b2-08 | Pensation volume pensation in % units, withtheno- |0t0500 | 0 u] A A -19
Field Comp @ Start | |0ad current as 100%.
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8.2.1 Application Constants: b

B Speed Search: b3

c Name Set E Change Control Methods
onstant - etting | Factory | during
) Description i ~ | Open Loo Page
Numb R Setti O pen P
umber Display ange | Setting Egrr]a Nector Flux Vector
Sets the speed search function to
start when the run command isin-
Speed search selec- | put.
tion at start 0: Disabled (Starts from the mini-
mum output frequency.)
b3-01 1: Enabled (Speed search isstarted | 0L 0 ul A A -20
from the maximum frequency.
In a control method with PG,
SpdSrch at Start the motor starts at the frequency
of motor rotation when the run
command isinput.)
Sets the speed search operation cur-
Speed search operat- | rent as a percentage of the Inverter
ing current rated current.
b3-02 CNot usually necessary to set. 010200 | 100 u] A u] -20
When restarting is not possible
SpdSrch Current with the set value, reduce the
vaue.
Sets the output frequency decelera-
Speed search decel- | {ion time during speed search in
R 1 second units Gik | 20 o A o 20
g [OSet the time for deceleration from | 10.0 : )
Spdsrch Dec Time tgeo'}‘fzx'm“m output frequency

*  Whenthe control method ischanged, theInverter revertsto factory settings. (Theopen loop vector control factory settingswill

be displayed.)




8.Programming Mode Constants

8.2.2 Autotuning Constants: C

B Acceleration/Deceleration: C1

Name X Change Control Methods
Constant Description Setting | Factory | during Open L, page
Number Range | Settin Opera- pen Loop
Display it} ) Eon Vector Flux Vector
Acceleration time 1 Sets the acceleration time to accel- _10
C1-01 erate from 0 to the maximum out- C Q Q _16
Accel Time 1 put frequency, in 1-second units.
Deceleration time 1 Sets the deceleration time to decel- _10
C1-02 - erate from the maximum output fre- C Q Q _16
Decel Time 1 quency to 0, in 1-second units.
Acceleration time 2 The acceleration time when the -10
C1-03 - multi-function input “accel/decel C B B _16
Accel Time 2 time 1" is set to ON.
Deceleration time 2 The deceleration time when the -10
C1-04 - multi-function input “accel/decel C B B
Decel Time 2 time 1" is set to ON. -16
Acceleration time 3 The acceleration time when the -10
C1-05 - multi-function input “accel/decel C A A _16
Accel Time 3 time 2" isset to ON. 0010
Deceleration time 3 The deceleration time when the 6000.0 10.0 -10
C1-06 - multi-function input “accel/decel * C A A _16
Decel Time 3 time 2" isset to ON.
Acceleration time 4 The acceleration time when the
multi-function input “ accel/decel -10
C1-07 Hindt it bt C A A 16
Accel Time 4 time 1" and “accel/decel time 2 -
are set to ON.
Deceleration time 4 The deceleration time when the
c1-08 multi-function input “accel/decel C A A -10
Decel Time 4 time 1" and “accel/decel time 2" -16
are set to ON.
. The deceleration time when the
Emergency stop time | multi-function input “ Emergency
. (fast) stop” is set to ON. -10
€109 . OThis function can be used a t B B -16
Fast Stop Time stopped method when afault has
been detected.
Accel/decel time set- 0 0.01 d units
i i ;. 0.01-second units
c1-10 |ting unit 1 0 Loomond units 01 1 o A A -10
Acc/Dec Units C
Sets the frequency for automatic ac-
Accelldecel time celeration/deceleration switching.
switching frequency Bdf{?"\’ 59“1 frequency: Accel/decel
ime
0.0to
cru Above set frequency: Accel/decel | 400.0 00 o A A -1
timel
[0The multi-function input “accel/
Acclbec SW Freq decel time 1" or “accel/decel
time 2" take priority.

*

Thesetting rangefor accel eration/decel eration timeswill differ according to the setting for C1-10 (theunit for accel eration/de-
celerationtime.) When C1-10isset to 0, the setting range for accel eration/decel eration timesbecomes 0.00 to 600.00 seconds.
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8.2.2 Autotuning Constants: C

B S-curve Acceleration/Deceleration: C2

Corr:tsta | Name ?et— Fagtot— %rl‘?;:]gge Control Methods
. _ Description ing |1y Set- - | Open Loo Page
Nk;Jenr] Display Range | ting Oggga p\/ector P | Flux Vector
S-curve charac-
teristic time at ac- . o 0.0to
C2-01 | celeration start All sections of the S-curve characteristic 2.50 0.20 u} A A -21
[SCrv Acc @ Start | time are set in seconds units.
CWhen the S-curve characteristic time is
S-curve charac- set, the accel/decel timeswill increase
teristic time at ac- by only half of the S-curve characteris- 0.0to
C2-02 | celeration end tic times at start and end. 250 0.20 ul A A -21
SCrv Acc @ End Run com- oFF
S-curve charac-  [™a"? ;
teristic time at de- |Output trec‘,uency !
C2.03 | celeration start c1.02 . U%O 0.20 o A A -1
SCrv Dec @ Vs = i
Start
S-curve charac-
teristic time at de- 0.00to
C2-04 | celeration end Time 250 | 0.00 u] A A -21
I'scrv Dec @ End
B Motor Slip Compensation: C3
Name . Change Control Methods
Constant Description Setting | Factory | during o T Page
Number i Range | Settin Opera- pen Loop
Display 9 I*) 53[’13 Vector Flux Vector
Used to improve speed accuracy
si . when operating with aload.
alﬁ]compensatlon [Usually setting is not necessary.
g When actual speed islow, in-
crease the set value. 0.0to -15
C3-01 When actual speed is high, de- 25 10* u] B B »
crease the set value.
In flux vector control mode this
Slip Comp Gain function becomes gain to com-
pensate for slip caused by tem-
perature variation.
Slip compensation primary delay
Slip compensation timeisset in msunits.
Il I " .
; ; [Usually setting is not necessary.
primary delay time Adjust when slip compensation
responsivenessis low, or speed is 0to
€3-02 not stabilized. 10000 | 200* o A a) -22
When responsiveness is|low, de-
Slip Comp Time crease the set value.
When speed is not stabilized, in-
crease the set value.
Slip compensation sesthesi ion limi
limit s the lip compensation limit as
€303 |7 |apercentage of motor rated slip. 010250 | 200 o A o -22
Slip Comp Limit
0: Disabled.
Slip compensation 1. Enabled.
selection during re-  f Dwhen the slip compensation dur-
generation ing regeneration function has
C3-04 been activated, as regeneration om 0 o A o -23
capacity increases momentarily,
it may be necessary to use a
. braking option (braking resistor,
Slip Comp Regen Braking Resistor Unit or Braking
Unit.)
Used to set the flux calculation
Flux calculation meth- | method.
od 0: Flux is calculated based on the
- output frequency after com- .
C3-05 penation. o 0 u] A u]
Flux Select 1. Fluxiscalculated based on the
ux Selec output frequency before com-
pensation.
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P Name Setii Fact %harlge Control Methods
onstan - etting | Factory | during
Number i Description Range | Setting | Opera- | Open Loop Page
Display 9 g e Vector | | Flux Vector
Output voltage limited | 0: Disabled
operation selection 1: Enabled (The motor magnetic
C3-06 flux automatically decreases o1 0 a] A A -8
Output V/ Limit ﬂg)outpm voltage s satu-
*  Whenthecontrol methodischanged, the Inverter revertsto factory settings. (Theopen loop vector control factory settingswill
be displayed.)
B Torque Compensation: C4
Name . Change Control Methods
Constant Description Setting | Factory | during o L Page
Number i Range | Settin Opera- pen Loop
Display 9 9 Eg;a Vector | | Flux Vector
Sets torque compensation gain as a
ratio.
[Usually setting is not necessary.
Torque compensation Adjust in the following circum-
gain stances:
« When the cable is long; increase
the set value.
* Whenthemotor capacityissmall- | 0.00to
C4-01 er than the Inverter capacity | 250 1.00 ul B o -23
(Max. applicable motor capac-
ity), increase the set values.
* Whenthemotorisoscillating, de-
Torg Comp Gain ‘crmtheset values.
Adjust the output current range at
minimum speed rotation so that it
does not exceed the Inverter rated
output current.
The torque compensation delay
T i timeisset in ms units.
orque compensation L
; [Usually setting is not n A
time constant Adjust in the following circum-
stances: 0to .
Ca-02 « Whenthemotor isoscillating, in- | 10000 20 o A o 2
crease the set values.
Torg Comp Time « When the responsiveness of the
motor islow, decreasetheset val-
ues.
Start torque com-
pensation (forward ; ;
C4-03 | rotation) T et e " |0t0200 | 0.0 o A o -9
F TorqCmp @ Start
Start torque com-
pensation (reverse Sets start torque compensation with | -200.0
C4-04 | rotation) the motor's rated torque at 100%. t0 0.0 0.0 o A 0 -9
R TorqCmp @ Start
Start torque constant ﬁtssia“ torque constant in ms
44 . 1 C A C -
c4-05 DWhen setto Oto 4 ms, thefilter | 0122 | 10 i
G [Py T will beinvalid.

*

\glehsn ttre cggt)rol method ischanged, theInverter revertsto factory settings. (Theopen loop vector control factory settingswill
isplayed.
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8.2.2 Autotuning Constants: C

B Speed Control (ASR): C5

Corr:tsta | Name Set- Fagto— %rl‘?;:]gge Control Methods
. Description ting |ry Set- * | Open L Page
Num- A Opera: pen Loop
ber Display Range | ting Sun Vector Flux Vector
?S)R pmpomonal Sets th tional gain of the speed | 0.00to | 20.00
P) gain 1 s the proportional gain of the speed loop .00 to X
C5-01 (AR) 30000 | * 0 0 B -2
ASR P Gain 1
| ASR integral (1) 0.000
time 1 Setstheintegral time of the speed loop (ASR) p 0.500
C5-02 to * u] u] B -32
——linl-second units. 10.000
ASR | Time 1 -
[Usually setting is not necessary.
)(APS)R propomonal Set to change the rotational s)eed gain.
gain 2
0.00to | 20.00
C5-03 o1y Forxvectorconvol pecsol 30000 | * o o B -32
ASR P Gain 2 i=esez
ASR integral (I)
time 2 ' -
0.000
C5-04 ' 1 1=C5-04 to 0'§00 O O B -32
. 0 C5-07 E1-04 Mot 10.000
ASR | Time 2 ) et
(Hz)
ASR primary Sastl';efilter tir:neconsam; theti'rjnefrom the 0.000
i to the t itput, p
C5-06 ‘delay time . uwnitsmogPsecoong. orque command output, in 0‘5000 0.004 o o A .33
ASR Delay Time | QUsually setting is not necessary. ’
ASR switching Sets the frequency for switching between
frequency Proportion Gain 1, 2 and Integral Time 1, 2in
C5-07 | i Hz units. %)0‘8 0.0 C C A -32
ASR Gain SW [IThe multi-function input “ASR Gain SW” g
Freq takes priority.
f‘SR integral (1) | set to a small valueto prevent any radical oto
cs-08 | Imit load change. Set to 100% of the maximum a00 | 400 [ui [ui A --
ASR I Limit output frequency.
*  Thefactory setting will change when the control method ischanged. (The openloop vector control factory settingsaregiven.)
W Carrier Frequency: C6
Name Change Control Methods
Constant Description Setting | Factory | during Page
Number Display P Range | Setting Oggrr]a- OPVEQC:-OU[UP Flux Vector | 29
Carrier Frequency stth f i 20to 150
Upper Limit e carrier frequency upper lim- .
Ce-01 pp. itin kHz units. 1?2'0 *1 B B -24
Carrier Freq Max

* 1. Thesetting range and the factory setting of the Inverter will differ depending on its capacity and control method. (Thevalue
for the 200 V class 0.4 kW Inverter in open loop vector control mode is given.) (See page - 35.)

* 2. Forad00V Inverter, if thecarrier frequency isset toaval uehigher than thefactory setting, theInverter overload “OL2" detec-

tion value will decrease.

-10
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B Factory Tuning: C8

Name . Change Control Methods
Constant Description Setting | Factory | during Open Loo page
Number Display Range | Setting Oﬁg;a’ Ractar P | Flux Vector
Setsthe internal speed feedback
detection control section asaratio.
i [Usually setting is not necessary.
AFR gain Adjust in the following circum-
stances:
* When hunting occurs, increase | 0.00 to
Cc8-08 the set values. 1000 | 100 B A B -5
* When r?]qjonsiv?esisluw, de-
crease the set values.
AFR Gain Change the responsivenessin 0.05
ulqitsat atime, checking after each
change.
Speed feedback - .
detectiqn control  Increasesettingif hunting occurs. oto
C8-09 | (ARF) time « Decrease setting if response is | 2000 50 u] A ] --
AFR Time poor.
Carrier frequency 0: Carrier frequency is set to
selection during auto- 2.0kHz.
C8-30 |tuning 1: Carrierfrequency issettoavalue | 0to 2 2 u] A ] -
assetin C6-01.
Carrier in tune 2: Carrier frequency issetto5 kHz.
8.2.3 Reference Constants: d
B Preset Reference: d1
Name X Change Control Methods
Constant Description Setting | Factory | during Open Loop Page
Number i Range | Settin Opera-
Display 9 9 Eon Vector Flux Vector
Frequency reference | Setsthe frequency referencein the
aor ! st no G fropeno o o o | e | o |
Reference 1 ry setting unit for 01-03 is Hz.
grequency reference The frequency reference when the
d1-02 multi-function input * multi-step 0.00 O Q Q -8
Reference 2 speed reference 17 is ON.
grequency reference The frequency reference when the
d1-03 multi-function input * multi-step 0.00 o Q Q -8
Reference 3 speed reference 2" is ON.
Erequency reference | The frequency reference when the
d1-04 multi-function input “ multi-step 0.00 u] Q Q -8
Reference 4 speed reference 1, 2" isON.
grequency reference The frequency reference when the
d1-05 multi-function input “multi-step Oto 0.00 O B B -8
Reference 5 speed reference 3" isON. 400.00
grequency reference | The frequency reference when the
d1-06 multi-function input”“_multi»step 0.00 u] B B -8
Reference 6 speed reference 1, 3" isON.
;requency reference The frequency reference when the
d1-07 multi-function input' multi-step 0.00 o B B -8
Reference 7 speed reference 2, 3" isON.
grequency reference | The frequency reference when the
d1-08 multi-function input “Tylti-aep 0.00 o B B -8
Reference 8 speed reference 1, 2, 3" isON.
Jog frequency refer- [ The frequency reference when the
ence multi-function inputs, “ Jog frequen-
d1-09 cy reference selection,” “FIOG 6.00 u} Q Q -8
Jog Reference gemgl'\?.nd, and “RJOG command

-11
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8.2.3 Reference Constants: d

M Reference Limits: d2

Name . Change Control Methods
Constant | ——— Description Setting | Factory | during Open Loo Page
Number Display Range | Setting Oggr’]a' Ractar P | Flux Vector
Frequency reference | g the out
o put frequency upper
d201 | upper limit limit as a percentage of the maxi- g.l%tg 100.0 u] B B -24
Ref Upper Limit mum output frequency. .
Frequency reference | gesthe out
it put frequency lower
d2-02 | lower limit limit as a percentage of themaxi- | %' | 0.0 a] B B 24
Ref Lower Limit mum output frequency. ’
B Jump Frequencies: d3
Name Change Control Methods
Constant + Description Setting | Factory | during Page
Number Display P Range | Setting Oggrr]a- OpveenctLoorop Flux Vector | 29
Jump frequency 1 Set the center values of the jump
4301 -~ |frequenciesinHz. 00 C B B .25
Jump Freq 1 [This function is disabled by set-
ting the jump frequency to 0 Hz.
Jump frequency 2 Always ensure that the following 00t
¥ applies: . . -
d3-02 mp Frea 2 BOr d302 > da0s 000 | 00 C B B 25
| Operation nrp1 _ltf)l_e ééxrgp fcrlequency
rangeis prohibited but during ac-
. Jump frequency 3 celeration and deceleration,
3-03 speed changes smoothly without 0.0 C B B -25
Jump Freq 3 jump.
Jump frequency width _SetHsthejump frequency bandwidth
d3-04 gTh(Ze.j ump frequency will be the 028 8) 10 t B B -2
Jump Bandwidth jump frequency + d3-04.
B Reference Frequency Hold: d4
Name . Change Control Methods
Constant ———————————| Description Setting | Factory | during Page
Number Display P Range | Setting Ogce?rr]a— OPVEEIWC:-OU(UP Flux Vector | 29
Sets whether or nor frequencies on
hold will be recorded.
Frequency reference | 0: Disabled (when operation is
hold function selec- stopped or the power is turned
tion on again startsat 0.)
1: Enabled (when operation is
d4-01 stopped or the power is turned o 0 o A A -25
t on again starts at the previous
hold frequency.)
OThis function is available when
MOP Ref Memory the multi-function inputs “ accel/
decel Ramp Hold" or “up/down”
commands are set.
Sets the increase/decrease frequen-
+ - Speed limits cy for analog frequency references
asa perfcent@e of the maximum
output frequency.
4-02 | 1 2 C A A -2
da4-0 OThis function is available when 0to100 s 6
the multi-function inputs “ Trim
Trim Control Lvi Clt Increase” or “Trim Clt De-
crease” isset.
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8.2.4 Motor Constant Constants: E
W V/f Pattern: E1

Consta Name Set- | Facto- | Change Control Methods
nt L ? during
. Description ting | ry Set- ) [open L Page
Num- A Opera- pen Loop
ber Display Range | “ting tion Vector Flux Vector
Input voltage set- | Setsthe Inverter input voltage in units of 1 V. 155t0
E1-01 [OThis setting is used as the reference value 255 ZPO o Q Q -1
for functions such as the protection func- *1 1 -27
Input Voltage tions.
0: Standard fan-cooled motor (general-pur-
Motor selection pose motor)
1: Standard blower-cooled motor (Inverter-
exclusive motor) -17
E1-02 0to2 0 C
2: Specia motor (vector-exclusive motor) Q Q -27
Motor Selection OThis setting is used as the reference value
for functions such as the protection func-
tions.
Max. output fre- 5
E1.04 |Guency e g0 | O Q Q ”
Max Frequency | Frequency Output voltage (V) -
VMAX
Max. voltage LEL-0SL) 0.0to
E1.05 9 vBase 250 | 2000 | 0 0 -5
Max Voltage [EL-13 *1 1 -12
Base frequency 0.0to -5
E1-06 ( 60.0 C
Base Frequency E1%s 400.0 Q Q _12
Mid. output fre- \IMDIN : 00
E1-07 |Auency cevor ‘ 0S| 30 | o A o -5
- . . . -
Mid Frequency A FMIN FB FA  FMAX
Mid. output fre- CE1-090 CEL070 [ELOGOCEL04D | ¢ 40
E1.08 |duency voltage 2550 | 110 o A o .5
- CTo set V/f characteristicsin astraight line, %1 *1
Mid Voltage A set the same values for E1-07 and E1-09.
Min. output fre- In this case, the setting for E1-08 will be -25
quency disregarded. X 0.0to 0.5 5
E1-09 | T Always ensure that the four frequencies | 400.0 *2 o Q A -
Min Frequency are set in the following manner: -12
- = -~ -
Vin owputre: | ELO4GMAX) 2 ELO6 () > E107 o
E1-10 |duency voltage 255.0 " o A o .5
Min Voltage "1
Mid. output fre-
0.0
E111 |duency 2 S % o A A -
Mid Frequency B
Mid. output fre- Set only to fine-adjust V/f for the output 0.0to
E1-12 |duency voltage 2 [ range when using flux vector control. 255.0 0.0 o A A .
Mid Voltage B Normally, this setting is not required. *1 3
Base voltage 0.0to R
E1-13 255.0 9;? C Q Q 5
Base Voltage *1 -12
* 1. These are values for a200 V class Inverter. Values for the 400 V class Inverter are double.
* 2. Thefactory setting will change when the control method is changed. (The open loop vector control factory setting isgiven.)
* 3. E1-11 and E1-12 are disregarded when set to 0.0.
* 4, E1-13is set to the same value as E1-05 by autotuning.
B Motor Setup: E2
Name . Change Control Methods
Constant Description Setting | Factory | during Open L, page
Number Display Range | Setting Oﬁg;a’ Ractar P | Flux Vector
Sets the motor rated current in 1A
Motor rated current | Units.
OThese set values will becomethe | 0.32to
E2-01 reference values for motor 6.40 190 C Q Q -6
protection, torque limits. *2 1 -13
These values will automatically
Motor Rated FLA be set if they were set during au-
totuning.
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8.2.4 Motor Constant Constants: E

Constant Name Setii Fact %hange Control Methods
onstant - etting |Factory | during
Number ; Description Range | Setting | Opera- | Open Loop Page
Display g g Eon Vector | | Flux Vector
Sets the motor rated slip in Hz
Motor rated slip units.
[OThese set values will becomethe | g 2.90 -6
E2:02 | ———————————— referencevaluesfor dip com- 2‘0_000 “a C Q Q 13
. isation.
Motor Rated Slip These values will be automati-
cally set during autotuning.
Motor no-load current | Sets the motor no-load currentin 1
£2-03 A units. 0.00 to 1.20 I Q Q -7
No-Load Current OThese values will be automatical- | 1500.0 1 -13
ly set during autotuning.
N(;Jlgn:er of motor Sets the number of motor poles.
E204 |P LCThese valueswill automatically | 21048 4 o 8] Q -14
Number of Poles be set during autotuning.
Motor line-to-line re- | Sets the motor phase-to-phase re-
E2.05 sistance sistance in Q units. 0.000to | 9.842 o A A -7
I - [These values will be automatical- | 65000 1 -14
Term Resistance ly set during autotuning.
Motor leak induc- Sets the voltage drop due to motor
tance leakage inductance as a percentage 00to -7
E2-06 |  |ofthemotor rated voltage. 300 18.2 o A A "
(These values will be automatical- ’ °
Leak Inductance ly set during autotuning.
Motor iron-core satu- | Sets the motor iron-core saturation
ration coefficient 1 coefficient at 50% of magnetic flux. | 0.00 to -7
E207 | : CThese values will be automatical- | 050 | 030 | A A -15
Saturation Comp 1 ly set during autotuning.
Motor iron-core satu- | Sets the motor iron-core saturation
ration coefficient 2 coefficient at 75% of magnetic flux. | 0.00 to -7
E2:08 | - [These values will be automatical- | 075 075 = A A -15
Saturation Comp 2 ly set during autotuning.
Sets motor mechanical lossasa
percentage of motor rated output
Motor mechanical W).
loss [Usually setting is not necessary.
Adjust in the following circum-
E2-09 Senoes 00t | 0o o 0 A 15
a * When torque lossis large dueto | 10.0 g -
motor ing.
. ¢ Whenthetorquelossinthe pump
Mechanical Loss or fanislarge.
The set mechanical losswill com-
pensate for torque.
* 1. Thefactory setting depends upon the Inverter capacity. The valuesfor a200V class Inverter of 0.4 kW are given. See page
-35.
* 2. Thesettingrangeis10%to 200% of theInverter’srated output current. Thevaluefor a200V classInverter of 0.4 kW isgiven.
B Motor 2 Control Method: E3
c Name Set E Change Control Methods
onstant ——————] i etting | Factory | during
) Description i _ | Open Loo| Page
Number Range | Setting | Opera: pen P
Display 9 9 gon Vector Flux Vector
Motor 2 control meth- 2 Openl "
i : Open loop vector
Egop |odselecton | 3 FIEX vectgr control s 2 = A = -
Control Method ’
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B Motor 2 V/f Pattern: E4

Consta Name Set- | Facto- thange Control Methods
nt - : uring
. _ Description ting |ry Set- - | Open Loo Page

Nk;JeT Display Range | ting Oggrr]a p\/ector P | Flux Vector
Motor 2 max. out-

E4-01 |PUt frequency i?(jg_:]o 60.0 o A o __
VIF2 Max Freq
Motor 2 max. Output voltage (V)
voltage VMAX 0.0to

E4-02 CE4-0200] 255.0¢ | 200% o A o -
V/F2 Max Voltage
Motor 2 max.

E4-03 | Voltage frequency %)018 60.0 o A o .

vc :

VIF2 Base Freq EA 05
Motor 2 mid. out- o 00

E4.04 |Putfrequencyl | Vi el a0 | o A o --
VIF2 Mid Freq FMIN FB FA FM
Motor 2 mid. out- [E4-060 [E4-0401E4-030E4-010
put frequency 0.0to

E4-05 |voltage 1 [JTo set V/f characteristicsin a straight 2550+ | 11.0% 0 A 0 --

n line, set the same values for E4-04 and
VIF2 Mid Voltage E4-06. In this case, the setting for
Motor 2 min. out- E4-05 will be disregarded.
ut frequenc: Always ensure that the four frequen- 0.0to

E4-06 |P d Y cies are set in the following manner: 400.0 05 o A o o
VIF2 Min Freq E4-01 (FMAX) [ E4-03 (FA) 0 E4-04
Motor 2 min. out- (FB) DE4-06 (FMIN)
put frequency 0.0to

E4-07 |voltage 255.0¢ | 2.0 u] A u] --
V/F2 Min Voltage

*

When the control method ischanged, the Inverter revertsto factory settings. (Theopen loop vector control factory settingsare
given.)
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8.2.4 Motor Constant Constants: E

B Motor 2 Setup: E5

c Name Set E Change Control Methods
onstant - etting | Factory | during
) Description i ~ | Open Loo Page
Number Range | Settin Opera: pen P
Display 9 9 Eon Vector Flux Vector
Sets the motor rated currentin 1 A
Motor 2 rated current | Units.
OThese set values will becomethe | 0.32to
E5-01 reference values for motor 6.40 1.9 C A C -6
protection, torque limits. 2 *1
These values will automatically
Motor 2 rated FLA be set if they were set during au-
totuning.
Sets the motor rated slip in Hz
Motor 2 rated slip units.
[OThese set values will become the 2.90
E5-02 reference values for slip com- 028%:)0 a1 C A C -6
. pensation.
Motor 2 Slip Freq These values will be automati-
cally set during autotuning.
Motor 2 no-load cur- | Setsthe motor no-load current in 1
rent A units. 0.00 to 120
ES-03 | [These values will be automatical- | 1500.0 1 o A o -7
Motor 2 No-load 1 ly set during autotuning.
Moltor 2 number of Sets the number of motor poles.
E5-04 | POlES LCThese values will automatically 2t048 4 o o o o
Motor 2 # Poles be set during autotuning.
Motor 2 line-to-line Sets the motor phase-to-phase re-
resistance sistance in Q units. 0.000to | 9.842
BSOS | | Thesevalueswill beattomatical- | 65.000 1 = A d -7
Motor 2 term Ohms Iy set during autotuning.
Motor 2 leak induc- Sets the voltage drop due to motor
tance leakage inductance as a percentage 0.0 182
E5-06 of the motor rated voltage. 30 }30 N 1 o A [u] -7
[OThese values will be automatical- ’
Motor 2 Leak ly set during autotuning.

* 1. Thefactory setting depends upon the Inverter capacity. The valuesfor a200 V class Inverter of 0.4 kW are given. See page
-35.

* 2. Thesetting rangeis10%to 200% of theInverter'srated output current. Thevaluefor a200V classInverter of 0.4kW isgiven.
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8.2.5 Options Constants: F

B PG Option Setup: F1

Constant
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods
Open Loop Page

Vector Flux Vector

F1-01

PG constant

PG Pulse/Rev

Sets the number of PG (pulse gen-

erator or encoder) pulses.

[ISets the number of pulses per mo-
tor revolution.

Oto
60000

-22

F1-02

F1-03

Operation selection at
PG open circuit

PG Fdbk Loss Sel

Operation selection at
overspeed

PG Overspeed Sel

Sets the PG disconnection stopping

method.

0: Ramp to stop (Deceleration stop

using deceleration time 1,

C1-02)

Coast to stop

Fast stop (Emergency stop using

the fast-stop time, C1-09.)

3: Continue operation (PGO is dis-
played, and continues opera-
tion.)

Sets the stopping method when an

overspeed (os) fault occurs.

0: Ramp to stop (Deceleration stop
using deceleration time 1,
C1-02.)

: Coast to stop

: Fast stop (Emergency stop using
the fast-stop time, C1-09.)

3: Continue operation (OSisdis-

played, and continues opera-
tion.)

nE

NE

Oto3

Oto3

-23

-24

F1-04

Operation selection at
deviation

PG Deviation Sel

Sets the stopping method when a

speed deviation (DEV) fault occurs.

0: Ramp to stop (Deceleration stop
using deceleration time 1,
C1-02))

: Coast to stop

: Fast stop (Emergency stop using

the fast-stop time, C1-09.)

Continue operation (DEV isdis-

played and continues operation.)

W NE

Oto3

-24

F1-05

PG rotation

PG Rotation Sel

S

Phase A leads with forward run
command. (Phase B leads with
reverse run command.)
1: Phase B leads with forward run
command. (Phase A leads with
reverse run command.)

o1

-22

F1-06

PG division rate (PG
pulse monitor)

PG Output Ratio

Setsthe division ratio for the PG
speed control card pulse output.
Division ratio = (1+ n) /m (n=0,1
m=1to 32)

[F1-06 =000

n .m
[IThis constant is only effective
when aPG-B2 is used.
The possible division ratio set-
tingsare: 1/32=F1-06=1.

1t0132

-23

F1-08

F1-09

Overspeed detection
level

PG Overspd level

Overspeed detection
delay time

PG Overspd Time

OSSts the overspeed detection meth-

Frequencies above that set for
F1-08 (set as a percentage of the
maximum output frequency), which
continue to exceed this frequency
for the detection time (F1-09), are
detected as overspeed faults.

0to 120

0.0to
20

115

-24

-24

*

The setting range will change when the control method is changed. (The values for Open loop vector control is given.)

-17




User Constants

8.2.5 Options Constants: F

Name
Constant

Number Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

Open Loop

Vector Flux Vector

Page

Excessive speed
deviation detection
F1-10 |level

PG Deviate Level

Excessive speed
deviation detection
F1-11 |delay time

PG Deviate Time

Sets the speed deviation detection

method.

Any speed deviation above the

F1-10 set level (set as a percentage

of the maximum output frequency),

which continues for the deviation

detection time (F1-11) is detected

as a speed deviation.

[ISpeed deviation is the difference
between actual motor speed and
the reference command speed.

01050

10

-24

0.0to
10.0

05

-24

PG open-circuit
detection time

PGO Time

F1-14

Used to set the PG disconnection
detection time. PGO will be de-
tected if the detection time contin-
ues beyond the set time.

0.0to
100

20

-23

B Other Options Setup: F2 through F9

F2: Analog Reference Card

F3: Digital Reference Card

F4: Analog Monitor Card

F5: DO-02 Digital Output Card

F6: DO-08 Digital Output Card
F7: Pulse Monitor Card

F8: SI-FIG
F9: DOS/SI-B

Name
Constant

Number Display

Description

Setting
Range

Factory
Setting

Change
during
Opera-

tion

Control Methods

Open Loop

Vector Flux Vector

Page

input selection

F2-01

Al-14 Input Sel

Digital input option

F3-01

DI Input

Bi-polar or uni-polar

Sets the functions for channel 1to 3

which are effective when the

Al-14B Analog Reference Card is

used.

0: 3-channel individual (Channel
1: terminal 13, Channel 2: ter-
minal 14, Channel 3: terminal

1: 3-channel addition (Addition
values are the frequency refer-
ence)

[When set to 0, select 1 for b1-01.
In this case the multi-function in-
put “Option/Inverter selection”
cannot be used.

Setsthe Digital Reference Card in-

put method.

0: BCD 1% unit

1: BCD 0.1% unit

2: BCD 0.01% unit

3: BCD 1 Hzunit

4: BCD 0.1 Hz unit

5: BCD 0.01 Hz unit

6: BCD special setting (5-digit in-
put)

: Binary input

6 isonly effective when the
DI-16H2 is used.

~

o

Oto7

-27

-28

Channel 1 monitor
F4-01 selection

AO Ch1 Select

Channel 1 gain
F4-02
AO Ch1 Gain

Channel 2 monitor
|
Fa03 | S© ection

| A0 ch2 select
.Channel 2 gain

F4-04 |
AO Ch2 Gain

Effective when the Analog Monitor

Card is used.

Monitor selection:

Set the number of the monitor
item to be output. (U1-CL)

Gain:

Set the multiple of 10 V for out-
putting monitor items.

4, 10, 11, 12, 13, 14, 25, 28 can-
not be set. 29 to 31 are not used.
When the AO-12 is used outputs
of + 10V arepossible. In this
case, set H4-07 (select multi-
function analog output signal
level) to 1. When the AO-08 is
used, only outputs of 0 to +10 V/
are possible.

1t033

-28

1.00

-28

11033

0.50

-28

-28
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P Name Setii Fact %harlge Control Methods
onstan - etting |Factory | during
Number Display Description Range | Setting | Opera- | OReNLO%P | Fiux vector Page
Channel 1 output Setsthe channel 1 item biasto
Fa-05 |Mmonitor bias 100%6/10 V when the analog moni- | “3291° | g o B B -28
AO Ch1 Bias tor card is used. :
Channel 2 output Set the channel 2 item biasto
Fa.06 | monitor bias 1003610 V when theanalog moni- | “329° | 0,0 o B B .28
AO Ch2 Bias tor card is used. ’
Channel 1 output Effective when a Digital Output
F5-01 selection Card isused. ) 0.3710 0 o B B _29
Set the number of the multi-func-
DO-02 Ch1 Select tion output to be output.
Channel 2 output Effeé:llves\gm aDigital Output
selection ard is used. 0.0to
F5-02 Set the number of the multi-func- 37 1 = B B -2
DO-02 Ch2 Select tion output to be output.
Effective when a DO-08 Digital
%Jr:pm mode selec- Output Card is used.
F6-01 St the output mode. o 0 u] B B -29
DO-08 Selection o: 8-.channe| individual outputs
1: Binary code output
Effective when the Pulse Monitor
E Ttiol Card isused.
Séfg&%hcy multiple Sets the number of output pulses.
0: 1F, 1: 6F, 2: 10F, 3: 12F, 4: 36F
F7-01 [F= the output frequency dis- Oto4 1 o B B -30
played in Hz.
Example: When O (1F) is set, and
PO-36F Selection the output frequency is60 Hz, 60
pulses per second are output.
(50% duty)
Optical option (SI- 0: Deceleration to stop
FIG : Coast
Fa-01 ) x to stop ot03 | 1 o B B -
2: Emergency stop
E-15 Det Sel 3: Continue operation
External fault input
level from Optical op- | 0: NO contact
F9-01 |tion 1: NC contact 0,1 0 u] B B -
E-15 Selection
External fault from o Al detect
Fo02 | OPcal opon T Devtveactysdurin operation 01 0 H B B -
EFO Detection ) 9 op
é\ctliofn for externlal 0: Deceleration to stop
ault from Optical op- .
F9-03 |tion 1 Coasttostop 003 | 1 o B B -
2: Emergency stop
EFO Fault Act 3: Continue operation
Optical option trace
Fo-04 |Samplingtime - Oto 0 o B B .
Trace Sample Time
8.2.6 Terminal Constants: H
W Multi-function Inputs: H1
Constant Setting | Fact tha_nge Control Methods
onstan ] etting | Factory | during
Number Name Display Range | Setting | Opera- | OpenLoop | oo .o | Page
tion Vector
Multi-function input 1 X
H1-01 (terminal 3) Terminal 3 Sel 0to 77 24 n} B B -32
Multi-function input 2 .
H1-02 (terminal 4) Terminal 4 Sel 0to 77 14 u] B B -32
Multi-function input 3 .
H1-03 (terminal 5) Terminal 5 Sel 0to77 | 3(0)* n] B B -32
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8.2.6 Terminal Constants: H

. Change Control Methods
Rember Name Display Range | Seting | Opers. | Open Loob | rx vetor | P29
tion Vector
H1-04 [‘t”:r'r‘;"frﬁgcé')"” input4 | rerminal 6 Sl 01077 | 4@®)* | O B B )
H1-05 [‘{':r'r‘:"f#a’:f;')o” iNputS | rermingl 7 so 01077 | 6@* | O B B )
H1-06 [‘{';'#;J;‘;%‘;’” iNpUt 6 | e mingl 8 sel 0t077 | 8(6)* o B B 2
*  Thevaluesin parentheses indicate initial values when initialized in 3-wire sequence.
Multi-function Input Functions
Setti Control Methods
veaIJ::g Function o,\)/eeyg:)p Flux vector Page
0 3-wire sequence (Forward/Reverse run command) 8] ] -13
1 Local/Remote selection (ON: Operator, OFF: Constant setting) u] u] -32
2 Option/Inverter selection (ON: Option card) u] u] -32
3 Multi-step speed reference 1 0 o 13
When H3-05 is set to “0,” this function is combined with “Master/auxiliary speed switch.”
4 Multi-step speed reference 2 O u] -13
5 Multi-step speed reference 3 [u] u] -13
6 Jog frequency reference (higher priority than multi-step speed reference) [u] u] -13
7 Accel/Decel time 1 u} u} -16
8 External baseblock NO (NO contact: Baseblock at ON) u] ] -32
9 External baseblock NC (NC contact: Baseblock at OFF) u] ] -32
A Accel/Decel ramp hold (ON: Accel/decel stopped, frequency on hold) u] u] -33
B OH2 alarm signal input (ON: OH2 will be displayed) u] u] -33
C Multi-function analog input selection (ON: Enable) u] ] -33
E Speed control integral reset (ON: Integral control disabled) u] ] -33
F Not used. (Do not input this setting.) u] u] O
10 Up command (Always set with the down command) [u] u] -34
11 Down command (Always set with the up command) ] ] -34
12 FJOG command (ON: Forward run at jog frequency d1-09) ] ] -16
13 RJOG command (ON: Reverse run at jog frequency d1-09) u] ] -16
14 Fault reset (Reset when turned ON) u] u] -35
15 Emergency stop (ON: Deceleration to stop in emergency stop time C1-09) [u] u] -16
16 Motor switch command (Motor 2 selection) u] u] -35
1A Accel/Decel time 2 u} u} -16
1B Constants write enable (ON: All constants can be written-in. OFF: All constants other than o o 36
frequency monitor are write protected.)
1c Trim control increase (ON: d4-02 frequencies are added to analog frequency references.) [u] u] -36
1D ;gsc)ontrol decrease (ON: d4-02 frequencies are subtracted from analog frequency refer- o o .36
1E Analog frequency reference sample/hold u] u] -37
1F Frequency reference terminal 13/14 selection (ON: selects terminal 14) [u] u] -16
External fault (Desired settings possible)
20to 2F | Input mode: NO contact/NC contact, Detection mode: Normal/during operation u] u] -37
Stopping method: Deceleration to stop, coast to stop, emergency stop or continue operation.
60 DC injection braking command (ON: Performs DC injection braking) u] u] -40
61 External speed search command 1: Maximum output frequency (ON: speed search) ] ] -40
62 External speed search command 2: Set frequency (ON: speed search) ] ] -40
64 External speed search command 3 [u] ] u]
65 KEB (deceleration at momentary power loss) command (NO contact) [u] u] [u]
66 KEB (deceleration at momentary power loss) command (NO contact) o u] u]
7 Speed control (ASR) proportional gain switch (ON: C5-03) [u] u] -41
80 Winding change [u] [u] -67
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Setting

Control Methods

value Function O;\)/Zrétlgrop Flux vector Page
81 MC answerback (N.C.) [u] u] -68
82 MC answerback (N.O.) o u} -68
B Multi-function Outputs: H2
Change Control Methods
?\‘%ﬁgae'}t Name Display SRZt;ing Factory during_ Open Loo| Page
ge | Setting | Opera P! P | Flux Vector
tion Vector
H2-01 ?{'e“r'r‘r';ifrﬁgcg_"l%)'"p“‘ Terminal 9 Sel 01037 | 0 o B B -2
H2-02 | (uEnClon IPUL | Terminal 25 Sel oto37 | 1 o B B a2
H2-03 ?{'e“r'#"i'r“‘;%'é’%’;p“‘ Terminal 26 Sel 01037 | 2 o B B 42
Multi-function Output Functions
] Control Methods
sztﬁljrég Function Open loop Page
Vector Flux vector
0 During run CON: run command is ON or voltage is being output) 8] 8] -43
1 Zero-speed 8] [m] -43
2 Frequency agree 1: (Detection width L4-02) o O -54
3 Desired frequency agree 1 (ON: Output frequency = L 4-01, detection width in L4-02) o O -54
4 BE%L;TW (Four) detection 1 (ON: +L4-01= output frequency = -L4-01, detection width in o o .54
5 Frequency (Four) detection 2 o O 54
(ON: Output frequency = +L4-01 or output frequency = -L4-01, detection width in L4-02)
6 Inverter operation ready READY: After initiaization, no faults o u] o
7 During DC bus undervoltage (UV) detection [u] [n] [u]
8 During baseblock (ON: during baseblock) 8] [m] [u]
9 Frequency reference selection (ON: Frequency reference from Operator) o [a] 8]
A Run command selection (ON: Run command from Operator) o O o
B Overtorque detection 1 NO (NO contact: Overtorque detection at ON) [u] ] - 56
c Loss of frequency reference (Effective when operation selection is*1” for L4-05 frequency o o 54
reference missing)
D Braking resistor fault (ON: Resistor overheat or braking transistor fault) o ] u]
E Fault (ON: Faults other than CPF00, CPFO1 have occurred.) o ] NOTAQ
F Not used. (Do not set.) o O o
10 Minor fault (ON: Alarm displayed) o O NOTAG
1 Fault reset command active o u} u]
12 Not used. (Do not set.) o u] o
13 Frequency agree 2 (Detection width: L4-04) o u] -54
14 Desired frequency agree 2 (ON: Output frequency = L4-03, detection width in L4-04) o u] -54
15 Frequency detection 3 (ON: Output frequency = -L4-03, detection width in L4-04) 8] [m] -54
16 Frequency detection 4 (ON: Output frequency = -L4-03, detection width in L4-04) [u] u] -54
17 Overtorque detection 1 NC (NC Contact: Ttorque detection at OFF) o ] - 56
18 Overtorque detection 2 NO (NO Contact: Torque detection at ON) o ] - 56
19 Overtorque detection 2 NC (NC Contact: Torque detection at OFF) [u] [u] - 56
1A During reverse run (ON: During reverse run) o O o
1B During baseblock 2 (OFF: During baseblock) o O o
1Cc Motor selection (ON:During moter 1 selection) o O o
1D Regenerating (ON: Regenerating) o u] o
1E Restart enabled (ON: Restart enabled) 3] ] -56
1F Motor overload (OL 1) pre-alarm (ON: 90% or more of the detection level) [] u] -43
20 Inverter overheat (OH) pre-alarm (ON: Temperature exceeds L8-02 setting) [u] u] -43
30 During torque limit (current limit) (ON: During torque limit) u] 0 u]
31 During speed limit. (ON: During speed limit) o ] -43
37 During run 2 (ON: Frequency output, OFF: Base block, DC injection braking, initial excita- o o _a3

tion, operation stop.)
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8.2.6 Terminal Constants: H

Sett Control Methods
etting .
value Function O;\J/eer::tlgrop Flux vector Page
40 Zero speed 2 (ON: Zero speed, not included during Y/CJwinding change) ] ] u]
41 Motor selection (ON:During moter 2 selection) u] u} -41
H Analog Inputs: H3
Name Change Control Methods
Constant Description Setting | Factory | during Page
Number Display P Range | Setting Oggrr]a- o‘i/e:c:-oorgp Flux Vector | 29
Signal level selection | o: 0 to (10V [11-bit + polarity
Ha-op | (terminal 13) (positive/negative) input] oot 0 o B B -4
Term 13 Signal 1. Oto 10V
Gain (terminal 13) Sets the frequency when 10 V isin-
H3-02 - - put, as a percentage of the maxi- l%gé% 100.0 C B B -6
Terminal 13 Gain mum output frequency. :
Bias (terminal 13) Sets the frequency when 0V isin- -100.0
H3-03 | - . put, as a percentage of the maxi- to 0.0 C B B -6
Terminal 13 Bias mum frequency. +100.0
Signal level selection | o: 0 to (110V [11-bit + polarity
Ha.04 | (terminal 16) (positive/negative) input] oot 0 o B B -6
Term 16 Signal 1. Oto 10V
Multi-function analog | seject from the functions listed in
Ha-05 |Mput(terminal 16) | jhefollowing table. Refer topage | 0to1F | 0 o B B 4
Terminal 16 Sel -44.
i i Setstheinput gain (level) when ter-
Ha06 Gain (terminal 16) mindl 16510V, 0010 1000 . . . "
i : Set according to the 100% value on | 1000.0 g
Terminal 16 Gain page - 44,
i i Setstheinput gain (level) when ter-
Bias (terminal 16) minal 16iS0V. -100.0
H3-07 Set according to the 100% value on to 00 t B B -6
Terminal 16 Bias page - 44 +100.0
" : 0: 0to+10V (Always cut jumper
Signal level selection
(terminal 14) wire J1) _
H3-08 | 1: 0to =10V (Always cut jumper Oto2 2 o A A 6-4
wire J1)
Term 14 Sel 2 41020 mA (10-bit input)
Multi-function analog | Set as for H3-05.
H3.0g | IMput (terminal 14) [OCannot beset to 0. The IF func- | 1191F | 1F o A A -4
= | tionwill become “frequency ref- -44
Terminal 14 Sel erence.”
| Setstheinput gain (level) when ter-
Gain (terminal 14) mina 14is10V (20 mA).
Set according to the 100% valueon | 0.0to
H3-10 page- 44, 16000 | 1000 C A A -6
Terminal 14 Gain If H3-09 =[11F[the setting in
H3-02 is used.
Setsthe input gain (level) when ter-
Bias (terminal 14) minal 14is0V (4 mA). 100 o
H3-11 Set according to the 100% value on 0.0 C A A .6
page - 44. 1000
Terminal 14 Bias If H3-09 =[1F(the setting in
H3-03 isused.
[ Analog input filter ggste{nlnl nals 13, 14, 16 to primary
time constant ay filter time constant, in sec- 0.00to
H3-12 - - onds units. 2.00 0.00 o A A -7
Filter Avg Time CEffective for noise control etc.
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H3-05 and H3-09 Settings

Control Methods
Setting Function Contents O’{;e;c{-grop Flux Vector
H3-05: Auxiliary frequency refer-
0 ence Maximum output frequency u] u]
H3-09: “0” cannot be set
. Frequency reference (voltage) com-
1 |Frequency gain e e (voltage) 0 0
2 Frequency bias mﬁg&g{‘ output frequency (added u] O
5 Accel/decel change (reduction coef- | Set acceleration and deceleration o o
ficient) times (C1-01 to C1-08)
6 DC injection braking current Inverter rated output current O O
7 Overtorque detection level Motor rated torque u] u]
9 grequency reference lower limit lev- Maximum output frequency o o
A Jump frequency Maximum output frequency u] u]
10 Forward torque limit Motor’s rated torque m) O
11 Reverse torque limit Motor’s rated torque O u]
12 Regeneration torque limit Motor’srated torque O o
Torque reference/torque limit at y
13 3)93:11 control quelimi Motor’s rated torque O O
14 Torque compensation bias Motor’s rated torque u] u]
15 Forward/reverse side torque limit Motor’s rated torque O O
H3-05: Not used (terminal 14: fre- o
1F quency reference) o o
H3-09: Frequency reference Maximum output frequency
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8.2.6 Terminal Constants: H

B Analog Outputs: H4

c Name Set E Change Control Methods
onstant - etting | Factory | during
) Description i ~ | Open Loo Page
Number Range | Settin Opera: pen P
Display 9 9 Eon Vector Flux Vector
. . Sets the number of the monitor item
Monitor selection (ter- | to be output (U1-C1) from termi-
o minal 21) na 21. - ) .
H4-01 ™, 10,11, 12,13, 14,25, 28 can- | +1© = B B -4
Terminal 21 Sel not be set and 29 to 31 are not
used.
. . Sets the multi-function analog out-
Gain (terminal 21) put 1 voltage level gain. 0.00t0
H4-02 Sets whether the monitor itemout- | 559 100 C B B -46
Terminal 21 Gain 5ut will be output in multiples of 10
. . Sets the multi-function analog out-
Bias (terminal 21) put 1 voltage level bias. 100t
H4-03 | Sets output characteristic up/down | 4190 | 00 C B B -46
Terminal 21 Bias parallel movement as a percentage
of 10V.
. N Sets the number of the monitor item
Monitor selection (ter- | 1o pe output (U1-[1) from termii-
o minal 2. na 23. - 3 .
H4-04 ™, 10,11, 12,13, 14,25, 28 can- | +1© = B B -4
Terminal 23 Sel not be set and 29 to 31 are not
used.
. . Sets the multi-function analog out-
Gain (terminal 23) put 2 voltage level gain. 0.00to
H4-05 Sets whether the monitor itemout- | 559 0.50 C B B -46
Terminal 23 Gain 5ut will be output in multiples of 10
. . Sets the multi-function analog out-
Bias (terminal 23) put 2 voltage level bias. 100t
H4-06 | Sets output characteristic up/down | 4190 | 00 C B B -46
Terminal 23 Bias parallel movement as a percentage
of 10V.
Sets the signal output level for mul-
Analog output signal | ti-function outputs 1 and 2 (termi-
level selection nals 21, 23)
Ha-07 0: 0to+10V output o o o B B 6
A 1: 0to+10V output )
[OThe optional Analog Monitor
AO Level Select Card may also be used with this
setting.
B MEMOBUS Communications: H5
Name . Change Control Methods
Kmber | Displa Description Rangs | Saiing | Sord. | Open Loop Flux vector | 729
play tion Vector
Station address
H5-01 [ Serial Comm Adr | Set the Inverter's node address. 0to20 1 C A A --
o Set the baud rate for 6CN MEMO-
Communication BUS communications.
speed selection 0: 1200 bps
H5-02 1+ 2400 bps 0t03 | 1 o A A -
Serial Com Sel 2: 4800 bps
3: 9600 bps
- . Set the parity for 6CN MEMOBUS
SC:Ig\crtri\;nrr:lcauon parity | omunications.
H5-03 | 0: No parity 0to2 1 u] A A --
) 1: Even parity
Serial Com Sel 2 Odd parity
. Set the stopping method for com-
Stopping method af- i cati
ter communication er- munications grrors
ror 0: Deceleration stop
H5-04 1: Coast to stop Oto3 1 [u] A A -
Serial Fault Sel 2 Emergency siop
3: Continue operation
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P Name Setii Fact %harlge Control Methods
onstan - etting | Factory | during
Number i Description Range | Setting | Opera- | Open Loop Page
Display 9 g e Vector | | Flux Vector
- Set whether or not acommunica-
g;?g&gﬂ'gz}sgiggor tionstimeout is to be detected asa
H5-05 communications error. om 1 o A A .
Serial FIt D 0: Do not detect.
erial FIt Dtct 1 Detect
8.2.7 Protection Constants: L
B Motor Overload: L1
Name X Change Control Methods
Constant Description Setting | Factory | during Open L Page
Number i Range | Setting | Opera- pen Loop
Display 9 9 Eon Vector Flux Vector
Sets whether the motor overload
function is enabled or disabled at
electric thermal overload relay.
Motor protection 0: Disabled
selection 1 Enabled
O In some applications when the
Inverter power supply isturned
L1-01 off, the thermal valueisreset, so | 001 1 u] B B -48
even if this constant isset to 1,
(Enabled), protection may not be
effective.
When several motors are con-
MOL Fault Select nected to one Inverter, set to 0
(Disabled) and ensure that each
motor isinstalled with a protec-
tion device.
Sets the electric thermal detection
Motor protection time | timein seconds units.
constant [Usually setting is not necessary.
The factory setting is 150% over- | 0.1 to
L1-02 load for one minute. 50 10 o B B -48
When the motor's overload re-
. sistance is known, set at the
MOL Time Const overload resistance when the
motor is hot started.
B Power Loss Ridethrough: L2
Name X Change Control Methods
Constant Description Setting | Factory | during o T Page
Number i Range | Settin Opera- pen Loop
Display 9 9 5on Vector | Flux Vector
0: Disabled (Undervoltage fault
detection)
Momentary power 1: Enabled (Restarted when the
loss detection power returns within the time
for L2-02. When L2-02 is ex-
ceeded, undervoltage fault
L2-01 detection.) 0to2 0 o B B -49
2: Enabled while CPU is operat-
. ing. (Restarts when power re-
PwrL Selection turns during control operations.
Does not detect undervoltage
fault.
Momentary power Sets the recovery time, when mo-
L2-02 loss ridethru time mentary power [oss selection 0.0to 07 o B B 49
- (L2-01) isset to 1, in units of one 20 *1
PwrL Ridethru t second.
Sets the Inverter's minimum base-
. X block time in units of one second,
Min. baseblock time [ when the Inverter is restarted after
power loss ridethrough.
L2- LCSets the time for the motor’sre- 0.0to 0.5 C B B ~
03 sidual voltage to dissipate. 5.0 *1 50
When an overcurrent occurs
PwrL Baseblock t when starting a speed search or
DC injection braking, increase
the set values.
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8.2.7 Protection Constants: L

Constant Name Setii Fact %hange Control Methods
onstan - etting |Factory | during
Number ; Description Range | Setting | Opera- | Open Loop Page
Display g g Eon Vector | | Flux Vector
Sets the time required to return to
I . normal voltage at the completion of
Voltage recovery time | 5 speed search, in units of one sec-
ond.
L2-04 [ISet the time required for 2200 V 050 éo 03 C A A -50
class Inverter to recover from 0
PwiL V/F R V t0 200 VAC.
wrl. V/F Ramp t (For the 400 V class Inverter, the
time from O V to 400 VAC.)
Sets the main circuit under voltage
Undervoltage detec- | (UV) detection level (main circuit
tion level DC voltage) in V units. 150t0 | 4199
L2-05 CUsually setting is not necessary. 210 “ u} A A -50
Insert an AC reactor to lower the *2
PUV Det Level main circuit undervoltage detec-
tion level.
Restores the operating conditions
KEB deceleration rate | for momentary power loss by ap-
g plying afrequency deceleration to 0.0to B
L2-06 create inertia energy when apower | 100.0 00 E A A 50
KEB Frequency loss occurs, and thus avoid the
power |oss.
* 1. Thefactory setting depends upon the Inverter capacity. The valuesfor a200 V class Inverter of 0.4 kW are given. See page
- 35.
* 2. These are values for a200 V class Inverter. Value for a400 V class Inverter is double.
W Stall Prevention: L3
Name X Change Control Methods
Constant Description Setting | Factory | during Open L page
. - en Looj
Number Display Range | Setting 058:16 R/ector P | Flux Vector
0: Disabled (Acceleration as set.
With a heavy load, the motor
Stall prevention may stall.)
selection during accel | 1: Enabled (Acceleration stopped
when L3-02 level is exceeded.
Acceleration starts again when
L3-01 the current is returned.) 0to2 1 o B o -51
2: Intelligent acceleration mode
(Using the L 3-02 level asaba-
StallP Accel Sel sis, acceleration is automatically
adjusted. Set acceleration time
isdisregarded.)
X Effectivewhen L3-01 issetto 1 or
Stall prevention level | 2.
during accel Set as a percentage of Inverter rated
L3-02 current. 0to 200 150 o B o -51
[Usually setting is not necessary.
StallP Accel Lvl The factory setting reduces the
set values when the motor stalls.
o Setsthe lower limit for stall preven-
Stall prevention limit | tion during acceleration, as a per-
during accel centage of the Inverter rated cur-
L3-03 rent, when operation isinthefre- | gtg 100 50 o A o .52
quency range above the maximum
StallP CHP Lvi voltage frequency (E1-06.)
[Usually setting is not necessary.
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Constant
Number

Name

Display

Description

Setting
Range

Change
during
Opera-

tion

Factory
Setting

Control Methods

Open Loop Page

Vector Flux Vector

L3-04

Stall prevention
selection during decel

StallP Decel Sel

0: Disabled (Deceleration as set. If
deceleration time is too short, a
main circuit overvoltage may
result.)

1: Enabled (Decelerationis

stopped when the main circuit

voltage exceeds the overvoltage
level. Deceleration restarts
when voltage is returned.)

Intelligent deceleration mode

(Deceleration rate is automati-

cally adjusted so that in Inverter

can decelerate in the shortest
possible time. Set deceleration
timeisdisregarded.)

3: Enabled (with braking resistor)

[When abraking option (Braking

Resistor, Braking Resistor Unit,
Braking Unit) is used, always set
to 0 (Disabled.)

g

Oto3

-53

B Referenc

e Detection: L4

Constant
Number

Name

Display

Description

Setting
Range

Change

Factory | during

Setting | Opera-
tion

Control Methods

Open Loop Page

Vector Flux Vector

L4-01

L4-02

Speed agree detec-
tion level

Spd Agree Level

Speed agree detec-
tion width

Spd Agree Width

Effective when “Desired frequency
(ref/setting) agree 1,” “Frequency
detection 1,” “Frequency detection
2," are set for multi-function out-
put.

Frequencies to be detected are set
in Hz units.

Effective when “ Frequency (ref/
out) agree 1,” “Desired frequency
(ref/setting) agree 1,” “Frequency
detection 1,” “Frequency detection
2" are set for multi-function output.
Sets the frequency detection width
in Hz units.

0.0to
20.0

0.0 u]

20 o

L4-03

L4-04

Speed Agree detec-
tion level (+/-)

Spd Agree Lvl + -

Speed agree detec-
tion width (+/-)

Spd Agree Wdth + -

Effective when “Desired frequency
(ref/setting) agree 2,” “Frequency
detection 3,” “Frequency detection
4,” are set for multi-function out-
put.

Frequency detection width isset in
Hz units.

Effective when “ Frequency (ref/
out) agree 2,” “Desired frequency
(ref/setting) agree 1,” “Frequency
detection 3,” “Frequency detection
4" are set for multi-function output.
Frequency detection width is set in
Hz units.

-400.0
to
+400.0

0.0to
20.0

0.0 a

20 o

L4-05

Operation when fre-
quency reference is
missing

Ref Loss Sel

0: Stop (Operation follows the fre-
quency reference.)

1: Operation at 80% speed contin-
ues. (At 80% of speed before
the frequency reference was
lost)

[Frequency referenceis lost: Fre-
quency reference dropped over
90% in 400 ms.

o
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8.2.7 Protection Constants: L

MW Fault Restart: L5

c Name Set E Change Control Methods
onstant —M———————] s etting | Factory | during
) Description ; ° [ Open Loo Page
Numb R Setti O pen P
umber Display ange | Setting Egrr]a Nector Flux Vector
Number of auto re- Sets the number of auto restart at-
start attempts tempts.
L5-01 | Automatically restarts after afault | 0to 10 0 o B B -56
and conducts a speed search from
Num of Restarts the run frequency.
. Sets whether afault contact output
?elzjlleoclrieosr:an operation | s activated during fault restart.
L5-02 0: ’:ctoitvtgtne’cjiu)t (Fault contact is not o 0 o B B 56
Restart Sel 1: Output (Fault contact is acti-
vated.)
B Torque Detection: L6
Name X Change Control Methods
Smber Description Range | Settng | Opers. | Open Loop Page
ul i l era-
Display 9 I*) gon Vector Flux Vector
0: Overtorque detection disabled.
1: Detection during speed agree
Torque detection only/Operation continues after
selection 1 detection (Minor fault)
2: Detection during run/Operation
continues after detection (Minor
L6-01 fault) Oto4 0 u] B B - 56
3: Detection during speed agree
only/Inverter output is shut off
Torg Det 1 Sel after detection (Fault)
a 4: Detection during run/Inverter
output is shut off after detection
(Fault)
Torque detection level | o
te02 |1 et ey Motor rated toraue | 645300 | 150 o B B -56
Torq Det 1 Lvl
Torque detection time satsth @ o 00
1 s the torque detection time in .0 to
L6-03 |=  |3.secondunits. 10.0 01 o B B -56
Torq Det 1 Time
Torque detection Setting procedure is the same as for
selection 2
L6-04 [SEECIONZ | Forgue detection selection 17 Oto4 0 ul A A -56
Torq Det 2 Sel (L6-01 to L6-03)
Torque detection level The following outputs are possible:
Y 2 Torque detection selection 1: _
L6-05 | Multi-function output “ Torque 010300 | 150 o A A 56
Torq Det 2 Lvl detection selection 1" NO/NC
Torque detection time Torﬁu? detection selection 2: 00
¥ 2 Multi-function output “ Torque .0 to _
L6-06 | | getection selection 2’ NOINC 100 | %1 o A A 56
Torq Det 2 Time
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B Torque Limit: L7

Corl;n[sta Name Set- Fagto— Cdrzﬁir:%e Control Modes
. _ Description ting | ry Set- - | Open Loo age
Nk;g? Display Range | ting Otpigrqa p\/ector P | Flux Vector
Forward torque 3
L7-01 |limit e l20 | o B B n
Torg Limit Fwd Setsthe torque limit value as a percentage
Reverse torque of thg mf)lf)r rated lf)rque. 5
L7-02 | limit Four individual regions can be set. g&g 200 o B B
— Output torque -11
Torq Limit Rev Forward side
Forward regen- L7-0;
erative torque L7-04 Vot
limit otor Oto -3
L7-03 speed 300 200 o B B n
Torg Lmt Fwd “Reversé :
Rgn
Reverse regen- L7-03
erative torque L7-02 Forwa
L7-0a | limit Reverse side Oto 200 o B B -3
300 -1
Torq Lmt Rev
Rgn
B Hardware Protection: L8
Name X Change Control Methods
Constant Description Setting | Factory | during Open L, page
Numb i R Sett O - pen Loop
umber Display ange | Setting Egrf]a Vector Flux Vector
: 0: Disabled (no overheating
Protect selection for :
internal DB resistor 1 Em;m;f?) hesti "
: En overheating protec-
Lg-01 |(Type ERF) tion) 9P 0to3 0 a] B B -57
DB Resi P 2: 3%ED
esistor Prot 3 10%ED
overh I Sets the detection temperature for
Iez:r eat pre-alarm | the Inverter overheat detection pre-
L8-02 damin°C. %0t | g5 a] A A _58
OIThe pre-alarm detects when the 110
- cooling fin temperature reaches
OH Pre-Alarm Lv! the set wallie.
Sets the operation for when the In-
verter overheat pre-alarm goes ON.
Operation selection [ 0: Ramp to stop in deceleration
after overheat pre- time C1-02.
alarm 1: Coast to stop
L8-03 2: Fast stop in fast-stop time 0to3 3 o A A -58
C1-09.
3: Continue operation (Monitor
display only.)
OH Pre-Alarm Sel | Ca fauit will be given in setting O
to 2 and aminor fault will be
givenin setting 3.
Input open-phase 0: Disabled
protection selection | 1: gﬁ;‘g&%ﬁg%m&“;%gly
L8-05 voltage imbalance or main cir- o 0 o A A -58
Ph Loss In Sel cuit electrostatic capacitor dete-
rioration occurs.)
0: Disabled
Output open-phase 1: Enabled (Output open-phase de-
protection selection tected at less than 5% of Invert-
er rated current.)
L8-07 [COutput open-phase may be de- om 0 o A A -58
tected inadvertently when ap-
plied motor capacity is small for
Ph Loss Out Sel Inverter capacity. In this case, set
to 0 (Disabled.)
Ground protection o: Disabled
i : Di
Lg-1p | Selection 1 Erblod ocL 1 o A A -
Gnd Det Sel )
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8.2.7 Protection Constants: L

Name . Change Control Methods
Constant —————| Setting | Factory | during

Number ; Description Range | Setting | Opera- | Open Loop
Display 9 9 Eon Vector

Page
Flux Vector

=)

: No carrier frequency reduction
: With carrier frequency reduc-
Carrier frequency re- tion
duction selection 2: For factory adjustments
3. For factory adjustments

5 Of the metallic noise (carrier
ey noise) generated from the motor QLS 1 =
at low speeds (less than 6 Hz)
becomes a problem, set L8-17 to
L-Spd IGBT Prtct OandL8-19to 1.
However, do not set L8-17 or
L8-19 to 0 when using open-
loop vector control.

OL2 characteristics at low
speeds disabled.
OL2 characteristics OL2 characteristics at low
seleciton at low speeds enabled.

speeds [f using OL2 to trip at low speeds
(less than 6 Hz) even though the
L8-19 load islight, set L8-17 to 1 and om 0 (n] A A
L8-19t0 0.
However, do not set L8-17 or
:_B— 19 to O when ulsi ng open-

. oop vector control.
CLRGER@ L= Do not set L8-19 to when using
a400 V class (185 to 300 kW)
Inverter.

i

(=]

=

59
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8.2.8 Operator Constants: o

B Monitor Select: 01

Consta Name Set- | Facto- | Change Control Methods
NS,‘“ . Description ting | ry Set- g;:?g Open Loop Page
ber Display Range | ting tion Vector Flux Vector
. lecti Set the number of the monitor item to be dis-
Monitor selection { hjayed in the earliest 4 monitor items.
01-01 (U1-CO) 41033 6 C B B -60
Monitor Select OThe output monitor voltage (factory setting)
can be changed.
Monitor selection | Sets the monitor item to be displayed when
after power up the power |stu;16d on.
1: Frequency referencel]
01-02 . o 2" Output frequency 1to4 1 C B B -60
m?wer-On o | 3: output currenttl
4: The monitor item set for 01-01
Sets the units that will be set and dis-
played for the frequency reference and
frequency monitor.
. 0: 0.01 Hz units
E{ergfueerzﬁzeuggi 1: 0.01% units (Maximum output fre-
ting and monitor quency is 100%)
2 to 39:r/min units (Sets the motor poles.)
40 to 39999: User desired display
Set the desired values for Oto -7
01-03 setting and display for the 39999 0 O B B 60
max. output frequency. h
[njnnun}
. . A setfour digits without the
Display Scaling decimal point
Set the position of the dec-
imal point in the first digit.
Example: When the max. output frequen-
cy valueis 200.0, set 12000
" Set the V/f pattern setting units. (E1-04, 06,
Frequency units "
of constant set- 09 set unl.ts)
1-04 |9 0: Haunits om | o o o B 13
ol 1: r/min units °
Display Units [CEffective only in the flux vector control
mode.
Constant No. dis- Se;%h%Operator constant number display
play selection method.
01-05 0: Normal display (e.g., A1-00) o 0 a] A A -60
: 1: Display MEMOBUS communications
Address Display register address
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8.2.8 Operator Constants: o

MW Multi-function Selections: 02

c Name Set E Change Control Methods
onstant - etting | Factory | during
) Description i ~ | Open Loo Page
Number Range | Settin Opera: pen P
Display 9 9 Eon Vector Flux Vector
Sets the Digital Operator Local/Re-
LOCAL/REMOTE key | mote Key
enable/disable 0: Disabled
02-01 ) . o 1 u] B B -60
1. Enabled (Switches between the
Local/remote key Digital Operator and the
constant settings.)
STOP key duri Sets the Stop Key in the run mode.
ey during .
control circuit terminal | 0 Disabled (When the run com-
operation mand isissued from and exter-
02-02 nal terminal, the Stop Key is o 1 u] B B -61
disabled.)
Oper STOP Key 1: Enabled (Effective even during
run.)
Clears or stores user initial values.
User constant initial o aorfas/nots.et
value 1: Begins storing (Records the set
constants as user initial values.)
02-03 2: All clear (Clearsal recorded 0to2 0 o B B -61
user initial values)
[OWhen the set constants are re-
User Defaults corded as user initial values,
1110 will be displayed in the Ini-
tialize mode (A1-03.)
kVA selection
02:04 oSO oot set. OOFF | g« C B B -6l
Inverter Model #
When the frequency reference is set
on the Digital Operator frequency
géi?#ge %cgﬂr‘%fg rseer; gi_ reference monitor, sets whether the
tion Enter Key is necessary.
02-05 0: Enter Key needed ot 0 [u} A A -61
1: Enter Key not needed
[CWhen set to 1, the Inverter ac-
Operator M.O.P. cepts the frequency reference
without Enter Key operation.
Sets the operation when the Digital
Operation selection Operator is disconnected.
when digital operator | 0: Disabled (Operation continues
is disconnected even if the Digital Operator is
02-06 disconnected.) o 0 u] A A -63
1: Enabled (OPR is detected at
. Digital Operator disconnection.
Oper Detection Inverter output is cut off, and
fault contact is operated.)
Cumulative operation | Sets the cumulative operation time
¥ time setting in hour units. Oto )
02:07 | - [Operation timeis calculated from | 65535 0 = A A 63
Elapsed Time Set the set values.
. X 0: Cumulative time when the In-
Cumulative operation verter power is on. (All time
time selection while the Inverter power isonis
02-08 accumulated.) om 0 u] A A -63
. 1. Cumulative Inverter run time.
Elapsed Time Run (Only Inverter output timeis ac-
cumulated.)
Initialize mode selec-
02-09 | fion Do not set. 0to2 0 a] A A a]
Init Mode Sel

*  Thefactory setting depends upon the Inverter capacity. The values for a200 V class Inverter of 0.4 kW are given.
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8.2.9 Winding Change Constants: P

B Winding Change: P1

Name X Change Control Methods
Constant Description Setting | Factory | during Open L, page
Number Range | Settin Opera- pen Loop
Display it} ) lpion Vector Flux Vector
Winding Change fre- .
p1.01 | quency Winding change frequency from Y- | 0.0to 0.0 o A A -67
winding and C-winding 400.0 g -69
Changeover freq
Winding change hys- 68
p1-02 | teresis Winding change hysteresis 90t | 59 ) A A pot
Frequency Width . :
Answerback error de- | _ .
p1.03 | tectioon Time setting of MC 0.20t0 | 5o o A A -68
Ansback Det Time answerback error detection 100 " -70
Constant setting for Y-winding
Motor constant selec- | Setecting motor 1/motor 2
tion 0: Motor 1 constants (E1, E2) are
used for Y-winding, and motor - 66
~ 2 constants (E3, E4, E5) are -
p1-04 used for C-winding o 1 = A A 33
1: Motor 2 constants (E3, E4, E5) -
Wye Winding sel are used for Y-winding, and mo-
tor 2 constants (E1, E2) are used
for Gwinding
Programming mode MENU and ESC k
validfinvalid during valid/invalid during run
P1-05 |fun - Di o 1 u] A A -70
Program Mode @ 0: Distbled
ROY 1: Enabled
B PG Orientation: P3
Name Change Control Methods
Constant Description Setting | Factory | during o T Page
Number i Range | Settin Opera- pen Loop
Display 9 9 Eon Vector | Flux Vector
Main Axis Zero Point | Sets the mechanical zero point of Oto
P3-01 5 sition Origin the load axis asa number of pulses, | 4095 |OPpulses | No B B -
Position Control Gain | Setsthe position control propor-
(H) tional gain when a high-speed gear
P3-02 is selected (MGR and LGR are 11099 10 No B B --
” . OFF) or when high-speed wmdmg
Position Gain H is selected (CHW is OFF)
Positioning Comple- | Sets the detection width for output-
tion Detection Width [ ting the completion signal asa
P3-05 number of pulses when the load 1t099 |5pulses No B B --
axis approaches the command stop
ORE Set Pulse postion.
Positioning Comple- Sets 519 pgtitioning col;'npleftior} 10
¥ tion Cancel Width cancel width as a number of pulses .
P3-06 when the load axisis displaced af- 010200 pulses No B B
ORE Reset Pulse ter the completion signal is output.
Orientation Speed Sets the speed applied until chang- | g4 400
P3-07 ing to the servo loop during orienta- 600 tmin No B B -
ORT Speed tion.
Gear Ratio (H) Sets the gear ratio determined by 0.0500
mechanical specifications.
ps-08 Gear Ratio = Load axis speedCMo- o 1.0000 No B B -
i = 1.5000
Gear Ratio H tor
- Sets the rotation direction of the
Gear Direction motor axis and load axis.
P3-11 0: Same Oorl | 0 No B B --
Gear Direction 1: Reverse
Dither Level Setsthe dither signal level in units
P32 of 0.6 rpm. 01050 | 0 No B B --
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8.2.10 Factory Settings that Change with the Control Method (A1-02)

8.2.10 Factory Settings that Change with the Control Method (A1-02)

Con- Name . Factory Setting
stant ) ?azt,ﬁgg Unit Open Loop Vector Flux Vector
No. Display A1-02=2 A1-02=3
Speed search selection at start
b3-01 or1 1 0 1
SpfSrch at Start
Slip compensation gain
C301 | - 00t025 0.1 10 10
Slip Comp gain
- Max. output frequenc
E1-04 i a i 0.0to0 400.0 0.1Hz 60.0 60.0
E4-01 | Max Frequency
- Max. voltage
E1-05 9 00102550 | 01V 2000 2000
E4-02 | Max Voltage
- Max. voltage frequenc
E1-06 ge frequency 00104000 | 0.1Hz 60.0 60.0
E4-03 | Max Voltage Frequency
- Mid. output frequenc:
E1-07 | VIC. OUTpUT Tequency 00104000 | 01Hz 30 00
E4-04 | Mid Frequency A
E1-08 | Mid. output frequency voltage 0.0t0 255.0 01V 1.0 00
E4-05 | Mid voltage A (0.0t0 510.0) : (22.0) ’
- Min. output frequenc!
E1-09. | VIN. OUTpUE Tequency 00104000 | 01Hz 05 00
E4-06 | Min Frequency

Note Valuesin parentheses are for 400 V class Inverters.
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8.2.11 Factory Settings that Change with the Inverter Capacity (02-04)
B 200V Class Inverters

Con-
stant Name Unit Factory Setting
No.

o Inverter Capacity kw 0.4 0.75 15 2.2 3.7 55 7.5 11
02-04 kVA selection 1 0 1 2 3 4 5 6 7
C6-01 | Carrier frequency upper limit kHz 15.0 15.0 15.0 15.0 15.0 15.0 15.0 15.0

0| frequency upper limit kHz | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
E201 |

(E5-01) Motor rated current A 190 3.30 6.20 8.50 14.00 19.60 26.60 39.7
E2-02 Motor rated sli Hz 2.90 250 2.60 2.90 273 1.50 1.30 1.70
(E5-02) p . . . . . . . .
E2-03
Motor no-load current A 120 180 2.80 3.00 4.50 510 8.00 1.2
(E5-03)
E2-05
(E5-05) Motor line-to-line resistance u] 9.842 5.156 1.997 1.601 0.771 0.399 0.288 0.230
E2-06 .
Motor leak inductance % 182 138 185 184 19.6 18.2 155 195
(E5-06)
L2-02 | Momentary power loss ridethru | o 07 10 10 10 20 20 20 20
L2-03 | Min. baseblock time sec 0.5 0.5 0.5 0.5 05 0.7 0.7 0.7
L2-04 | Voltage recovery time sec 0.3 03 0.3 0.3 0.3 0.3 03 0.3
Con-
s’ilam Name Unit Factory Setting
.
o | Inverter Capacity kW 15 185 | 22 30 | a7 45 55 75
02-04 kVA selection 1 8 9 A B C D E F
C6-01 | Carrier frequency upper limit kHz 15.0 15.0 10.0 10.0 10.0 10.0 10.0 10.0
O | Gaer frequency upper it kHz | 150 | 150 | 100 | 100 | 1200 | 1200 | 100 | 100
E2-01
E5-01) Motor rated current A 53.0 65.8 772 105.0 131.0 160.0 190.0 260.0
E2:02 Motor rated sli Hz 1.60 167 1.70 1.80 133 1.60 143 1.39
(E5-02) P : g : : : : : :
E2-03 | [ |
Motor no-load current A 15.2 15.7 185 219 382 44.0 456 720

(E5-03)

E2-05 " " .
(E5-05) Motor line-to-line resistance ] 0.138 0.101 0.079 0.064 0.039 0.030 0.022 0.023
E2-06 | ) [ |
(€5-06) Motor leak inductance % 17.2 20.1 19.5 20.8 18.8 20.2 20.5 20.0
L2-02 | Momentary power loss fidethru | oe | 59 20 20 20 20 | 20 20 20
12-03 | Min. baseblock time sec 07 10 | 10 10 | 10 10 10 10
L2-04 | Voltage recovery time sec 0.3 0.6 0.6 0.6 0.6 0.6 0.6 0.6
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8.2.11 Factory Settings that Change with the Inverter Capacity (02-04)

M 400V Class Inverters

Con-
stant Name Unit Factory Setting
No.

] Inverter Capacity kw 0.4 0.75 15 2.2 3.7 4.0 55 7.5 11
02-04 kVA selection 1 20 21 22 23 24 25 26 27 28
C6-01 | Carrier frequency upper limit * kHz 15.0 15.0 15.0 15.0 15.0 15.0 15.0 125 125

O | Gaer frequency upperimit | ;| 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150 | 150
E2-01

(E5-01) Motor rated current A 1.00 1.60 3.10 420 7.00 7.00 9.80 13.30 19.9
E2-02 .

(€5-02) Motor rated slip Hz 290 2.60 2.50 3.00 270 270 150 130 170
E2-03

(E5-03) Motor no-load current A 0.60 0.80 140 150 2.30 230 2.60 4.00 5.6
E2-05 . . .

(E5-05) Motor line-to-line resistance u] 38198 | 22459 | 10.100 | 6.495 | 3.333 | 3.333 | 1595 | 1.152 | 0.922
E2-06 .

(E5-06) Motor leak inductance % 18.2 143 18.3 18.7 19.3 193 182 155 19.6
L2.0z |pomentary powerloss fidethru | o | 39 | 10 | 10 | 10 | 20 | 20 | 20 | 20 | 20
L2-03 | Min. baseblock time £ 0.5 0.5 0.5 0.5 0.5 0.7 0.7 0.7 0.7
L2-04 | Voltage recovery time sec 0.3 03 03 0.3 03 0.3 03 03 0.3
Con-
stant Name Unit Factory Setting

No.

O Inverter Capacity kw 15 18.5 22 30 37 45 55 75
02-04 kVA selection 1 29 2A 2B 2C 2D 2E 2F 30
C6-01 | Carrier frequency upper limit kHz 125 125 10.0 10.0 10.0 7.0 6.0 6.0

O | amer frequency upper imit kHz | 150 | 150 | 150 | 150 | 100 | 100 | 100 | 100
E2-01

(E5-01) Motor rated current A 26.5 329 38.6 52.3 65.6 79.7 95.0 130.0
E2-02 .

Motor rated slip Hz 1.60 1.67 1.70 1.80 1.33 1.60 1.46 1.39

(E5-02)

E2-03

Motor no-load current A 7.6 7.8 9.2 109 191 22.0 240 36.0

(E5-03)

E2-05 . . .

(E5-05) Motor line-to-line resistance ] 0.550 0.403 0.316 0.269 0.155 0.122 0.088 0.092
E2-06 .

(E5-06) Motor leak inductance % 17.2 20.1 235 20.7 18.8 19.9 20.0 20.0
L2-0z |Momentary powerlossfidethiu | o0 | 50 | 20 | 20 | 20 | 20 | 20 | 20 | 20
L2-03 | Min. baseblock time sec 0.7 1.0 1.0 1.0 1.0 1.0 1.0 1.0
L2-04 |Voltage recovery time sec 0.3 0.6 0.6 0.6 0.6 0.6 0.6 0.6

*

Whenfreguency upper limitisset higher thanthefactory settingwiththeinverter of 7.5kW or more, inverter rated current should

be reduced. Contact your YASKAWA representative for details.
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Troubleshooting

This chapter describes the fault displays and countermeasure for the

VS-626MC5 and motor problems and countermeasures.

9.1 Protective and Diagnostic Functions .......
9.1.1 FaultDetection . ........ ... ...
9.1.2 Minor Fault Detection ..........................
9.1.3 Operation Erors. . ...

9.2 Troubleshooting .......................
9.2.1 If Congtant ConstantsCannot BeSet ...............
9.2.2 If theMotor DoesNotOperate . . ..................
9.2.3 If the Direction of the Motor Rotation isReversed . . . ..

9.2.4 If the Motor Does Not Put Out Torque or If Acceleration
iSSloW . ...

9.2.5 If the Motor Does Not Operate According to Reference9 - 11

9.2.6 If the Slip Compensation Function Has Low Speed
Precision .......... ... i

9.2.7 If ThereisLow Speed Control Accuracy at High-speed
Rotation in Open-loop Vector Control Mode .........

9.2.8 If Motor Deceleration is Slow .
9.2.9 IftheMotorOverheats . .........................

9.2.10 If Thereis Noise When the Inverter is Started or From
anAMRadio ......... ..o

9.2.11 If the Ground Fault Interrupter Operates When the
InverterisRun ............... ... ..ol

9.2.12 If Thereis Mechanical Oscillation ................
9.2.13 If the Motor Rotates Even When Inverter Output is
Stopped
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Troubleshooting

9.1.1 Fault Detection

9.1

9.1.1 Fault Detection

Protective and Diagnostic Functions

When the Inverter detectsafault, thefault codeisdisplayed on the Digital Operator, thefault contact output
operates, and the Inverter output is shut OFF causing the motor to coast to astop. (The stopping method can
be selected for some faults, and the selected stopping method will be used with these faults.)

e When afault has occurred, refer to the following table to identify and correct the cause of the fault.
e Useoneof the following methods to reset the fault after restarting the Inverter:
« Turn ON thefault reset signal.
(A multi-function input (H1-01 to H1-06) must be set to 14 (Fault Reset).)
« Pressthe RESET Key on the Digital Operator.
« Turn the main circuit power supply off and then on again.

Table 9.1

Fault Displays and Processing

Fault Display

Meaning

Probable Causes

Corrective Actions

ocC
Overcurrent

Overcurrent

The Inverter output current exceeded
the overcurrent detection level.
(200% of rated current(]

« A short-circuit or ground fault oc-
curred at the Inverter output. (A
short or ground fault can be caused
by motor burn damage, worn in-
sulation, or adamaged cable.)
Theload istoo largeor theaccelera-
tion/deceleration time is too short.
* A special-purpose motor or motor
with acapacity too large for the In-
verter is being used.
* A magnetic switch was switched at
the Inverter output.

Reset the fault after correcting its

GF
Ground Fault

Ground Fault

The ground fault current at the Invert-
er output exceeded approximately
50% of the Inverter rated output cur-
rent.

A ground fault occurred at the Invert-
er output.
(A ground fault can be caused by mo-

tor burn damage, worn insulation, or a cauise.

damaged cable.)

Reset the fault after correcting its

PUF
DC Bus Fuse Open

Fuse Blown
The fusein the main circuit is blown.

The output transistor has failed be-
cause of a short-circuit or ground
fault at the Inverter output.

Check whether there is a short-circuit
between the following terminals. A
short-circuit will damage the output
transistor:

B1(43) < U,V,W

S< U VW

Replace the Inverter after correcting
the cause.

Load Short-circuit

A short-circuit or ground fault oc-

DC Bus Undervolt

(L2-05).
200V class: Approx. 190 V
400V class: Approx. 380 V

sc The Inverter output or load was short- | Curred at the Inverter output. (A short | pecet the fauit after correcting its
Short Circuit circuited. or ground fault can be caused by mo- | /e
tor burn damage, worn insulation, or a
damaged cable.)
Main Circuit Overvoltage The deceleration timeistoo short and | Increase the deceleration time or con-
The main circuit DC voltage exceed- the regenerative energy from themo- | nect abraking resistor (or Braking
o O\I’t ed the overvoltage detection level. | toristoolarge. Resistor Unit).
vervoltage 200V class Approx. 400V Decrease the voltage so it's withi
: . . . age so it'swithin
400V class: Approx. 800V The power supply voltageistoo high. | gecifications,
Main Circuit Undervoltage * An open-phase occurred with the
The main circuit DC voltage is below input power supply.
uvL the undervoltage detection level * A momentary power loss occurred.

* The wiring terminals for the input
power supply are loose.
Thevoltagefluctuationsin theinput
power supply are too large.

Reset the fault after correcting its

uv2
CTL PS Undervolt

Control Power Fault

The control power supply voltage
dropped.

Try turning the power supply off
d on.

 Replacethelnverter if thefault con-
tinues to occur.

uv3
MC Answerback

Inrush Prevention Circuit Fault

A fault occurred in the inrush preven-
tion circuit.

Try turning the power supply off
and on.

Replacethelnverter if thefault con-
tinues to occur.
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Fault Display Meaning Probable Causes Corrective Actions
Main Circuit Voltage Fault * An open-phase occurred in the in-
The main circuit DC voltage oscil- puit power supply.
lates unusually (not when regenerat- * A momentary power loss occurred.
PE ing). « The wiring terminals for the input

Input Pha Loss

Thisfault is detected when L8-05 is
set to “Enabled.”

power supply are loose.

* Thevoltagefluctuationsin theinput
power supply are too large.

* The voltage balance between
phasesis bad.

Reset the fault after correcting its
cause.

LF
Output Pha Loss

Output Open-phase

An open-phase occurred at the In-
verter output.

Thisfault is detected when L8-07 is
set to “Enabled.”

* Thereisabroken wirein the output
cable.

« Thereisabroken wirein the motor-
winding.

* The output terminals are loose.

Reset the fault after correcting its
cause.

The motor being used has a capacity
less than 5% of the Inverter's maxi-
mum motor capacity.

Check the motor and Inverter capac-
ity.

OHOOH10O
Heatsink Over tmp

Cooling Fin Overheating

The temperature of the Inverter's
coaling fins exceeded the setting in
L8-02 or 105°C.

The ambient temperature is too high.

Install acooling unit.

Thereis aheat source nearby.

Remove the heat source.

The Inverter's cooling fan has
stopped.

Inverter internal cooling fan stopped
(18.5kW or more)

Inverter internal cooling fan has
stopped (18.5kW or more).

Replace the cooling fan. (Contact
your Yaskawa representative.)

RH
Dyn Brk Resistor

Installed Braking Resistor Over-
heating

The braking resistor is overheated
and the protection function set with
L8-01 has operated.

The deceleration timeis too short and
the regenerative energy from the mo-
tor istoo large.

.

Reducetheload, increase thedecel -
eration time, or reduce the motor
speed.

Change to a Braking Resistor Unit.

RR
Dyn Brk Transistr

Internal Braking Transistor Fault
The braking transistor is not operat-
ing properly.

o Try turning the power supply off
and on.
Replacethelnverter if thefault con-
tinues to occur.

oL1
Motor Overloaded

Motor Overload

The motor overload protection func-
tion has operated based on the inter-
nal electronic thermal value.

The load istoo heavy. The accelera-
tion time, deceleration time, and cycle
time are too short.

Check the size of the load and the
length of the acceleration, decelera-
tion, and cycle times.

The V/f characteristics voltage is too
high.

Check the V/f characteristics.

The motor’s rated current setting
(E2-01) isincorrect.

Check the motor’s rated current set-
ting (E2-01).

oL2
Inv Overloaded

Inverter Overload

The Inverter overload protection
function has operated based on the
internal electronic thermal value.

The load istoo heavy. The accelera-
tion time, deceleration time and cycle
time are too short.

Check the size of the load and the
length of the acceleration, decelera-
tion, and cycle times.

The V/f characteristics voltage is too
high.

Check the V/f characteristics.

The Inverter capacity istoo low.

Replace the Inverter with one that has
alarger capacity.

oL3
Overtorque Det 1

Overtorque 1

There has been a current greater than
the setting in L6-02 for longer than
the setting in L6-03.

* Makesurethat the settingsin L6-02
and L6-03 are appropriate.

* Check the mechanical system and
correct the cause of the overtorque.

oL4
Overtorque det 2

Overtorque 2

There has been a current greater than
the setting in L6-05 for longer than
the setting in L6-06.

* Makesurethat thecurrent settingin
L6-05 and time setting in L6-06 are
appropriate.

* Check the mechanical system and
correct the cause of the overtorque.

Overspeed

The speed has been greater than the
setting in F1-08 for longer than the

Overshooting/Undershooting are oc-
curring.

Adjust the gain again.

os vl . . Check the reference circuit and refer-
setting in F1-09. The reference speed is too high. i
Over speed 9 » 9 encegan.

The settingsin F1-08 and F1-09 Check the settingsin F1-08 and
aren’t appropriate. F1-09.

PG Disconnection Detected Thereisabreak in the PG wiring. Fix the broken/disconnected wiring.

The PG is disconnected. iswired i 7 iri

PGO The Inverter is outputiing a frequen- The PG iswired incorrectly. Fix the wiring.
PG open cy, but PG pulses aren't being input. | Power isn't being supplied to the PG. | Supply power to the PG properly.

Check for open circuit when using
brake (motor).
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9.1.1 Fault Detection

Speed Deviation

Fault Display Meaning Probable Causes Corrective Actions
Excessive Speed Deviation Theload istoo heavy. Reduce the load.
Thhe sﬂeed deviati ol:”lh]f_’g tf)eeln grealer [The acceleration time and decelera- | Lengthen the acceleration time and
than the setting in F1-10 for longer tion time are too short. deceleration time.
than the setting in F1-11.
DEV The load islocked. Check the mechanical system.

The settingsin F1-10 and F1-11
aren't appropriate.

Check the settingsin F1-10 and
F1-11.

Check for open circuit when using
brake (motor).

CF
Out of Control

Control Fault

The torque limit was reached contin-

uously for 3 seconds or longer during
adeceleration stop during open-loop

vector control.

Check the motor constants.

MCANS
Winding Change

MC answerback error

Anwerback signal is not received
within the time set by constant P1-03.
Winding change was not performed
properly.

H1 fault setting Reset the constant setting.
MC s not excited. Excite the magnetic contactor.
Wiring is faulty. Fix thewiring.

Magnetic contactor is faulty.

Replace the magnetic contactor.

OPR
Oper Disconnect

Operator Connection Fault

The Operator was disconnected dur-
ing operation started by arun com-

Check the Operator connection.

COM-ERR (OP&INV)

were not established within 5 seconds
after the power was turned on.

mand from the Operator.
EFO External fault input from Transmis- Check the Trsansmission Option Card
Opt External Flt sion Option Card. - and transmission signal.
EF3 External fault (Input terminal 3)
External Fault 3
EF4 External fault (Input terminal 4) * Reset external fault inputs to the
EF5 External fault (Input terminal 5) An “external fault” wasinput froma multi-function inputs.
. multi-function input. * Remove the cause of the external
EF6 External fault (Input terminal 6) fault.
EF7 External fault (Input terminal 7)
EF8 External fault (Input terminal 8)
Operator Communications Error 1 | The Digital Operator's connector isn't | Disconnect the Digital Operator and
CPF00 Communicationswith the Operator | connected properly. then connect it again.

The Inverter's control circuits are
faulty.

Replace the Inverter.

CPFO1
COM-ERR (OP&INV)

Operator Communications Error 2
After communications were estab-
lished, there was atransmission error
with the Digital Operator for more
than 2 seconds.

The Digital Operator isn't connected
properly.

Disconnect the Digital Operator and
then connect it again.

The Inverter's control circuits are
faulty.

Replace the Inverter.

CPF02
BB Circuit Err

Baseblock circuit error

Try turning the power supply off and
on again.

The control circuit is damaged.

Replace the Inverter.

CPF03
EEPROM Error

EEPROM error

Try turning the power supply off and
on again.

The control circuit is damaged.

Replace the Inverter.

CPF04
Internal A/D Err

CPU internal A/D converter error

Try turning the power supply off and
on again.

The control circuit is damaged.

Replace the Inverter.

CPF05
External A/D Err

CPU external A/D converter error

Try turning the power supply off and
on again.

The control circuit is damaged.

Replace the Inverter.

CPF06
Option Error

Option Card connection error

The Option Card is not connected
properly.

Turn off the power and insert the Card
again.

The Inverter or Option Card is faulty.

Replace the faulty component.

CPF20
Option A/D Error

Option Card A/D converter error

The Option Card is not connected
properly.

Turn off the power and insert the Card
again.

The Option Card’s A/D converter is
faulty.

Replace the Option Card.
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Fault Display Meaning Probable Causes Corrective Actions
CPF21 Transmission Option Card self
Option CPU down diagnostic error
CPF22 Transmission Option Card model Ontion Card faul Reol heOr Card
Option Type Err code error ption ault. eplace the Option Card.
CPF23 Transmission Option Card

Option DPRAM Err

DPRAM error
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9.1.2 Minor Fault Detection

9.1.2 Minor Fault Detection

Minor faultsareatypeof Inverter protection function that do not operatethefault contact output and areauto-
matically returned to their original status once the cause of the minor fault has been removed.

TheDigital Operator display blinksand the minor fault isoutput from the multi-function outputs (H2-01 to
H2-03).

Take appropriate countermeasures according to the table below.

Table 9.2

Minor Fault Displays and Processing

Minor fault display

Meaning

Probable causes

Corrective Actions

EF (blinking)
External Fault

Forward/Reverse Run Commands
Input Together

Both the forward and reverse run
commands have been ON for more
than0.5s.

Check the sequence of the forward

and reverse run commands.

[ISince the rotational direction is un-
known, the motor will be deceler-
ated to a stop when this minor
fault occurs.

UV (blinking)
DC Bus Undervolt

Main Circuit Undervoltage
The following conditions occurred
when there was no Run signal.

* The main circuit DC voltage was
below the undervoltage detection
level (L2-05).

* The surge current limiting contac-
tor opened.

* The control power supply voltage
when below the CUV level.

See causes for UV10UV20and UV3
faults.

See corrective actions for
UV10UV20and UV3 faults.

Main Circuit Overvoltage

Heatsink Over tmp

cooling fins exceeded the setting in

OV (blinking) The main circuit DC voltage exceed- : ) Decrease the voltage so it' swithin
Overvaltage ed the overvoltage detection level. The power supply voltage is too high. specifications.

200V class: Approx. 400 V

400V class: Approx. 800 V

Cooling Fin Overheating The ambient temperature istoo high. | Install acooling unit.
OH (blinking) The temperature of the Inverter's Thereis a heat source nearby. Remove the heat source.

The Inverter cooling fan has stopped.

Replace the cooling fan. (Contact
your Yaskawa representative.)

OH2 (blinking)
Over Heat 2

Inverter Overheating Pre-alarm
An OH2 alarm signal (Inverter over-
heating alarm signal) was input from
amulti-function input.

Clear the multi-function input’s over-
heating alarm input.

OL3 (blinking)
Overtorque Det 1

Overtorque 1

There has been acurrent greater than
the setting in L6-02 for longer than
the setting in L6-03.

Make surethat the settingsin L6-02
and L6-03 are appropriate.

Check the mechanical system and
correct the cause of the overtorque.

OL4 (blinking)
Overtorque Det 2

Overtorque 2

There has been a current greater than
the setting in L6-05 for longer than
the setting in L6-06.

Make surethat the current settingin
L6-05 and time setting in L6-06 are
appropriate.

Check the mechanical system and
correct the cause of the overtorque.

0S (blinking)
Over speed

Overspeed

The speed has been greater than the
setting in F1-08 for longer than the
setting in F1-09.

Overshooting/undershooting are oc-
curring.

Adjust the gain again.

The reference speed is too high.

Check the reference circuit and refer-
encegain.

The settingsin F1-08 and F1-09
aren’t appropriate.

Check the settingsin F1-08 and
F1-09.

PGO (blinking)
PG open

The PG is disconnected.

The Inverter is outputting a frequen-
cy, but PG pulses aren’t being input.

Thereisabreak in the PG wiring.

Fix the broken/disconnected wiring.

The PG iswired incorrectly.

Fix the wiring.

Power isn't being supplied to the PG.

Supply power to the PG properly.

DEV (blinking)
Speed Deviation

Excessive Speed Deviation

The speed deviation has been greater
than the setting in F1-10 for longer
than the setting in F1-11.

Theload istoo large.

Reduce the load.

The acceleration time and decelera-
tion time are too short.

Lengthen the acceleration time and
deceleration time.

Theload islocked.

Check the mechanical system.

The settingsin F1-10 and F1-11
aren’t appropriate.

Check the settingsin F1-10 and
F1-11.
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Minor fault display

Meaning

Probable causes

Corrective Actions

EF3 (blinking)
External Fault 3

External fault (Input terminal 3)

EF4 (blinking)

External fault (Input terminal 4)

EF5 (blinking)

External fault (Input terminal 5)

EF6 (blinking)

External fault (Input terminal 6)

EF7 (blinking)

External fault (Input terminal 7)

EF8 (blinking)

External fault (Input terminal 8)

An “external fault” wasinput from a
multi-function input.

* Reset external fault inputs to the
multi-function inputs.

« Remove the cause of the external
fault.

CE
MEMOBUS Com Err

Communications Error

Normal reception was not possible
for 2 s after received control data.

Check the communications devices
and signals.

BUS
Option Com Err

Option Card Transmission Error
A communications error occurred in
amode where the run command or a
frequency referenceis set from an
Transmission Option Card.

Check the Transmission Card and sig-
nals.

CALL
Serial Com Call

SI-B Communications Error

Control datawas not normally re-
ceived when power was turned ON.

Check the communications devices
and signals.

E-15
Si-F/G Com Err

SI-F/G Communications Error De-
tected

A communications error occurred in
amode where run or a frequency ref-
erenceis set from an Transmission
Option Card and E-15 is set to contin-
ue operation.

Check the communications signals.

EFO
Opt External Fit

DDS/SI-B External Error Detected
An external error ware received from
an Option Card when EFO was set to
continue operation.

Remove the cause of the external er-
ror.
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9.1.3 Operation Errors

9.1.3 Operation Errors

After the constants have been set, an operation error will occur if thereisaninvalid setting or acontradiction
between two constant settings.

It won’t be possibleto start the Inverter until the constants have been set correctly. (The minor fault output
and fault contact output will not operate, either.)

When an operation error hasoccurred, refer to thefollowing tableto identify and correct the cause of theer-

PG Opt Missing

ror

rors.
Table 9.3 Operation Error Displays and Incorrect Settings
Display Meaning Incorrect settings
OPEO1 Incorrect Inverter capacity The Inverter capacity setting doesn’t match the Unit. (Contact your Yaskawa repre-
KkVA Selection setting sentative.)
OPEO02 . - . . "
Limit Constant setting range error | The constant setting is outside of the valid setting range.
One of the following errors has been made in the multi-function input (H1-01 to
H1-06) settings:
* The same setting has been selected for two or more multi-function inputs.
« Anup or down command was selected independently. (They must be used together.)
* Theup/down commands (10 and 11) and Accel/Decel Ramp Hold (A) were selected
OPEO3 Multi-function input selection at the same time.
Terminal error * Speed Search 1 (61, maximum output frequency) and Speed Search 2 (62. set fre-
quency) were selected at the same time.
* External Baseblock NO (8) and External Baseblock NC (9) were selected at thesame
time.
* The Terminal 13/14 Switch (1F) was selected, but the terminal 14 function selector
(H3-09) wasn't set to frequency reference (1F).
OPEO5 . N The Option Card was selected as the frequency reference source by setting b1-01 to
Sequence Select Option Card selection error 3, but an Option Card isn’t connected.
OPE06 Control method selection er-

Flux vector control was selected by setting A1-02 to 3, but a PG Speed Control Card
isn't connected.

OPEQ7
Analog Selection

Multi-function analog input
selection error

* The same setting (other than 1F) has been selected for H3-05 and H3-09.

* An A1-14B Analog Reference Card isbeing used and F2-01 is set to 0, but amulti-
function input (H1-01 to H1-06) has been set to Option/Inverter Selection (2).

OPEO08
Elevator Table

Constant selection error

A setting has been made that is not required in the current control method.

Ex.. A function used only with flux vector control was selected for open-loop
vector control.

OPE10
VIf Ptrn Setting

VIt data setting error

Constants E1-04, E1-06, E1-07, and E1-09 do not satisfy the following conditions:
« E1-04 (FMAX) OE1-06 (FA) OE1-07 (FB) OE1-09 (FMIN)

OPEI11
CarrFrg/On-Delay

Constant setting error

One of the following constant setting errors exists.

* The carrier frequency upper limit (C6-01) > 5 KHz and
the carrier frequency lower limit (C6-02) 05 KHz.

* The carrier frequency gain (C6-03) > 6 and (C6-01) > (C6-02).
* Upper/lower limit error in C6-01 to 03 or C8-15.

Winding change sequence
error

One of the following errors exists.
* Multi-function digital input is set to 80 (winding change) and 16 (Motor 2 selection)

EEPROM R/W Err

OPE12 at the sametime.
« Multi-function digital input is set to 81 and 82 at the same time.
* Multi-function digital input is set to 81, or b1-02 isnot set to 5 when P1-01 is not 0.
ERR A verification error occurred when writing EEPROM.

EEPROM write error

* Try turning the power supply off and on again.
* Try setting the constants again.
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9.2 Troubleshooting

Dueto constant setting errors, faulty wiring, and so on, the Inverter and motor may not operate as expected when
the system is started up. If that should occur, use this section asareference and apply the appropriate measures.

If the contents of the fault are displayed, refer to 9.1 Protective and Diagnostic Functions.

9.2.1 If Constant Constants Cannot Be Set

B The display does not change when the Increment and Decrement Keys are
pressed.

1. Passwords do not match. (Only when a password is set.)

o |f theconstant A1-04 (Password 1) and A1-05 (Password 2) numbers are different, the constantsfor the
initialize mode cannot be changed. Reset the password.

o If you cannot remember the password, display A1-05 (select password) by pressing the Reset/Select Key
and theMenu Key simultaneously whilein the A1-04 display. Then reset the password. (Input the reset
password in constant A1-04.)

2. Constant write enable is input.

e Thisoccurswhen “constant writeenable” (set value: 1B) isset for amulti-function input. If theconstant

write enable input is OFF, the constants cannot be changed. Turn it ON and then set the constants.
3. The Inverter is operating (drive mode).

e There are some constants that cannot be set during operation. Turn the Inverter off and then make the
settings.

H OPEO1 through OPEL11 is displayed.

o Thisisaconstant setting error. The set value for the constant iswrong. Refer to 9.1.3 Operation Errors
and correct the setting.

B CPF00 or CPFO1 is displayed.

e ThisisaDigital Operator communications error. The connection between the Digital Operator and the
Inverter may be faulty. Remove the Digital Operator and then re-install it.

9.2.2 If the Motor Does Not Operate

B The motor does not operate when the Run Key on the Digital Operator is
pressed.

o

IMPORTANT If the Inverter is not in drive mode, it will remain in ready status and will not start. Press the Menu Key to

display the operation mode, and enter the drive mode by pressing the Enter Key.

1. The operation method setting is wrong.

e If constant b1-02 (run source) issetto “1” (control circuit terminal), the motor will not operatewhen the
Run Key ispressed. Either pressthe Local/Remote Key* to switch to Digital Operator operation or set
constant b1-02 to “0” (Digital Operator).

OTheLoca/RemoteKey isenabled (set value: 1) or disabled (set value: 2) by meansof constant 02-01.
It is enabled when the drive mode is entered.

2. The frequency reference is too low.
o If thefrequency referenceis set below the frequency set in E1-09 (minimum output frequency), theIn-
verter will not operate.
Raise the frequency reference to at least the minimum output frequency. (Related constant: b1-05)

3 There is a multi-function analog input setting error.

o If multi-function analog inputs H3-05 and H3-09 are set to “1” (frequency gain), and if no voltage (cur-
rent) isinput, then the frequency reference will be zero. Check to be sure that the set value and anaog
input value are correct.

4. Frequency reference 2 is specified with multi-step speed operation, and auxiliary frequen-
cy reference is not input.
o |f multi-function analoginput H3-05issetto“0" (auxiliary frequency reference), and if multi-step speed

referenceisused, theauxiliary frequency referencewill betreated asfrequency reference 2. Check to be
sure that the set value and analog input value (termina 16) are correct.
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9.2.2 If the Motor Does Not Operate

5. A digital setting was made for frequency reference 2 for multi-step speed operation, but
“1F" was not set for a multi-function analog input (H3-05).

e Theauxiliary frequency referenceis treated as frequency reference 2 when the multi-step speed refer-
encesareused and “0” (auxiliary frequency reference) isset for the multi-function analog input (H3-05).

o Makesurethat “1F" is set for the multi-function analog input (H3-05) and that the setting of frequency
reference 2 is appropriate.

B The motor does not operate when an external operation signal is input.

O

If the Inverter isnot in operation mode, it will remain in ready statusand will not start. Pressthe Menu Key
to display the drive mode, and enter the drive mode by pressing the Enter Key.

[N

. The operation method selection is wrong.
o If constant b1-02 (run source) issetto“0” (Digital Operator), themotor will not operatewhen an external
operation signal isinput. Set b1-02 to “1” (control circuit terminal) and try again.
o Similarly, themotor will also not operateif the L ocal/Remote Key has been pressed to switch to Digital
Operator operation. In that case press the Local/Remote Key* again to return to the original setting.

OTheLoca/RemoteKey isenabled (set value: 1) or disabled (set value: 2) by meansof constant 02-01.
It is enabled when drive mode is entered.

N

. A 3-wire sequence is in effect.

e Theinput method for a 3-wire sequence is different than when operating by forward/stop and reverse/
stop (2-wire sequence). When 3-wire sequenceis set, the motor will not operate even when an input ter-
minal suitable for forward run/stop and reverse run/stop is turned ON.

e When using a3-wire sequence, refer to thetiming chart on page - 13 and input the proper signals.
e When using a2-wire sequence, set multi-function inputs H1-01 through H1-06 to avaue other than 0.

w

. The frequency reference is too low.
o If thefrequency referenceis set below the frequency set in E1-09 (minimum output frequency), the In-
verter will not operate.
Raise the frequency reference to at least the minimum output frequency. (Related constant: b1-05)

IN

. There is a multi-function analog input setting error.

o |f multi-function analog inputs H3-05 and H3-09 areset to “1” (frequency gain), and if no voltage (cur-
rent) isinput, then the frequency reference will be zero. Check to be sure that the set value and analog
input value are correct.

(&

. Frequency reference 2is specified with multi-step speed operation and auxiliary frequency
reference is not input.

o If multi-function analog input H3-05isset to “0” (auxiliary frequency reference) and if multi-step speed
referenceisused, theauxiliary frequency referencewill betreated asfrequency reference 2. Check to be
sure that the set value and analog input value (terminal 16) are correct.

o

. A digital setting was made for frequency reference 2 for multi-step speed operation, but
“1F” was not set for a multi-function analog input (H3-05).

o Theauxiliary frequency referenceis treated as frequency reference 2 when the multi-step speed refer-
encesareused and “0” (auxiliary frequency reference) isset for the multi-function analog input (H3-05).
e Makesurethat “1F" isset for the multi-function analog input (H3-05) and that the setting of frequency
reference 2 is appropriate.
B The motor stops during acceleration or when a load is connected.

e Theload may betoo heavy. The Inverter hasastall prevention function and an automatic torque boost
function, but the motor responsiveness limit may be exceeded if acceleration istoo rapid or if the load
istooheavy. L engthen theaccel erationtimeor reducetheload. Also consider increasing the motor capac-
ity.

-10
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9.2.3 If the Direction of the Motor Rotation is Reversed

e Themotor output wiring isfaulty. When the Inverter T1(U), T2(V), and T3(W) are properly connected
to the motor T1(U), T2(V), and T3(W), the motor operatesin aforward direction when a forward run
command isexecuted. Theforward direction dependson themanufacturer and themotor type, so besure
to check the specifications. Switching two wires among the T1(U), T2(V), and T3(W) will reversethe
direction of rotation.

9.2.4 If the Motor Does Not Put Out Torque or If Acceleration is Slow
B The torque limit has been reached.

o Whenatorquelimit hasbeen setin constantsL 7-01 to L 7-04, no torquewill be output beyond that limit.
Thiscan causethetorqueto beinsufficient, or the acceleration timeto betoo long. Check to be surethat
the vaue set for the torque limit is suitable.

If the torque limit has been set by multi-function analog inputs H3-05 and H3-09 (set value: 10 to 13),
check to be sure that the analog input value is suitable.

B The stall prevention level during acceleration is too low.
o Ifthevalueset for L3-02 (stall prevention level during acceleration) istoo low, theacceleration timewill
be too long. Check to be sure that the set valueis suitable.
B The stall prevention level during running is too low.
o If thevalue set for L3-06 (stall prevention level during running) istoo low, the speed will drop before
outputting torque. Check to be sure that the set value is suitable.
B Autotuning not performed during vector control.

e Vector control is not effective without autotuning. Perform autotuning for motor unit separately.
9.2.5 If the Motor Does Not Operate According to Reference
B The motor runs faster than reference.

1. The frequency reference bias setting is wrong (the gain setting is wrong).

o Thefrequency reference bias set in constant H3-03 isadded to the frequency reference. Check to besure
that the set valueis suitable.

2. Frequency bias is set for multi-function analog inputs.
e When“2" (frequency bias) isset for multi-function analog inputs H3-05 and H3-09, afrequency corre-
sponding to theinput voltage (current) is added to the frequency reference. Check to be surethat the set
vaue and analog input value are suitable.

3. A signal is being input to the frequency reference (current) terminal 14.

e When “1F" (frequency reference) is set for constant H3-09 (multi-function analog input terminal 14),
afrequency corresponding to theterminal 14 input voltage (current) isadded to the frequency reference.
Check to be sure that the set value and analog input value are suitable.

9.2.6 If the Slip Compensation Function Has Low Speed Precision

e Thesdlip compensation limit has been reached. With the dlip compensation function, compensation can-
not be carried out beyond the slip compensation limit set in constant C3-03. Check to be sure that the
set value issuitable.

9.2.7 If There is Low Speed Control Accuracy at High-speed Rotation in Open-loop
Vector Control Mode

e Themotor'srated voltageis high.

o Thelnverter's maximum output voltage is determined by itsinput voltage. (For example, if 200 VAC
isinput, then the maximum output voltagewill be200 VAC.) If, asaresult of vector control, the output
voltage reference value exceedsthe Inverter output voltage maximum value, the speed control accuracy
will decrease. Either useamotor with alow rated voltage(i.e., aspecia motor for usewith vector control)
or change to flux vector control.

-11
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9.2.8 If Motor Deceleration is Slow

9.2.8 If Motor Deceleration is Slow

B The deceleration time is long even when control resistance is connected.

1. “Stall prevention during deceleration enabled” is set.

e When control resistanceisconnected, set constant L 3-04 (stall prevention selection during decel eration)
t0“0" (disabled) or “3" (deceleration stall prevention with braking resistor). When this constant is set to
“1" (enabled, the factory-set default), control resistanceis not used.

2. The deceleration time setting is too long.
e Check the deceleration time setting (constants C1-02, C1-04, C1-06, and C1-08).
3. Motor torque is insufficient.

o |f theconstantsare correct and thereisno overvoltagefault, then themotor's power is limited. Consider
increasing the motor capacity.

4. The torque limit has been reached.

e Whenatorquelimit hasbeen setin constantsL 7-01 to L 7-04, no torque will be output beyond that limit.
Thiscan causethedeceleration timeto betoo long. Check to besurethat thevalueset for the torquelimit
issuitable.

o If thetorque limit has been set by multi-function analog inputs H3-05 and H3-09 (set value: 10 to 13),
check to be sure that the analog input value is suitable.

W If the Vertical-axis Load Drops When Brake is Applied

e Thesequenceisincorrect.

e Thelnverter goesinto DC injection braking statusfor 0.5 seconds after deceleration iscompleted. (This
isthe factory-set default.)

e Toensurethat thebrakeholds, set frequency detection 2 (H2-01 = 5) for themulti-function contact output

terminals (9-10) so that the contactswill OPEN when the output frequency isgreater than L4-01 (3.0to

5.0 Hz). (The contacts will close below L4-01.)

There is hysteresis in frequency detection 2 (L4-02 [0 2.0 Hz) . Change the setting to approximately

0.5 Hzif therearedropsduring stop. Do not usethe*running” signal (H2-01 = 0) for the brake ON/OFF

signal.

9.2.9 If the Motor Overheats

B Theload is too big.

o |fthemotor load istoo heavy and themotor isused with the effectivetorque exceeding the motor’srated
torque, the motor will overheat. Some motor rating are given for short period performance and are not
continuousratings. Reducetheload amount by either lightening theload or lengthening theaccel eration/
deceleration time. Also consider increasing the motor capacity.

B The ambient temperature is too high.

e Themotor rating isdetermined within aparticular ambient operating temperature range. The motor will
burn out if it isrun continuously at the rated torque in an environment in which the maximum ambient
operating temperatureisexceeded. L ower the motor’sambient temperatureto within the acceptableam-
bient operating temperature range.

B The withstand voltage between the motor phases is insufficient.

e When themotor isconnected to the Inverter output, asurge isgenerated between the Inverter switching
and themotor coil. Normally themaximum surgevoltageisthreetimesthe Inverter’sinput power supply
voltage(i.e., 1,200V for 400V class). Besureto useamotor with awithstand voltage between themotor
phasesthat is greater than the maximum surge voltage. In particular, when using a400 V classInverter,
use aspecial motor for Inverters.

B Autotuning not performed during vector control.
e Vector control is not effective without autotuning. Perform autotuning for motor unit separately.
9.2.10 If There is Noise When the Inverter is Started or From an AM Radio

o If noiseisgenerated by Inverter switching, implement the following countermeasures:
« Lower thelnverter'scarrier frequency (constant C6-01). Thiswill help to some extent by reducing
the amount of internal switching.
« Instal an Input Noise Filter at the Inverter's power supply input area.
« Install an Output Noise Filter at the Inverter's power supply output area
« Usemeta tubing. Electric waves can be shielded by metal, so encasethe Inverter with metal (stee!).
« Ground the Inverter and motor.
« Separate main circuit wiring from control wiring.

9.2.11 If the Ground Fault Interrupter Operates When the Inverter is Run

e Thelnverter performsinterna switching, so thereisacertain amount of leakage current. Thismay cause
theground fault interrupter to operate and cut off the power supply. Changeto aground fault interrupter
with ahigh leakagedetection level (i.e., asensitivity current of 200 mA or greater per Unit, with an oper-
ating time of 0.1 sor more), or onethat incorporates high frequency countermeasures(i.e., onedesigned

-12
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for usewith Inverters). It will also help to someextent to lower the Inverter’scarrier frequency (constant
C6-01).
In addition, remember that the leakage current increases as the cable islengthened.

9.2.12 If There is Mechanical Oscillation
B The machinery is making unusual sounds.

1. There may be resonance between the mechanical system’s characteristic frequency and
the carrier frequency.

o If themotor isrunning with no problems and the machinery is oscillating with a high-pitched whine, it
may indicate that thisis occurring. To prevent thistype of resonance, adjust the carrier frequency with
constants C6-01 to C6-03.

2. There may be resonance between amachine’s characteristic frequency and the output fre-
quency of the Inverter.
o To prevent thisfrom occurring, either use the jump frequency functions in constants d3-01 to d3-04 or
install rubber padding on the motor base to reduce oscillation.

B Oscillation and hunting are occurring with open-loop vector control.

o Thegain adjustment may beinsufficient. Reset thegain to amoreeffective level by adjusting constants
C4-02 (torque compensation time constant), C8-08 (AFR gain), and C3-02 (slip compensation primary
delay time) in order. Lower the gain setting and raise the primary delay time setting.

e Vector control is not effective without autotuning. Perform autotuning for motor unit separately.

B Oscillation and hunting are occurring with flux vector control.

o Thegain adjustment may beinsufficient. Adjust thevarioustypesof speed control loop (ASR) gain. (For
details, refer to page - 34.)

o |If themechanica system’sresonance point coincideswith the Inverter’soperating frequency and theos-
cillation cannot beeliminatedinthisway, increasethe A SR primary delay time (constant C5-06) and then
try adjusting the gain again.

e Vector control is not effective without autotuning. Perform autotuning for motor unit separately.

B Autotuning not performed during vector control.

o Vector control isnot effective without autotuning. Perform autotuning for motor unit separately, or set
control method selection (A1-02) to V/f control.

9.2.13 If the Motor Rotates Even When Inverter Output is Stopped

e TheDC injection braking isinsufficient. If the motor continues operating at low speed, without com-
pletely stopping, and after adecel eration stop has been executed, it meansthat the DC injection braking
is not decelerating enough. Adjust the DC injection braking as follows:

« Increase the constant b2-02 (DC injection braking current) setting.

« Increase the constant b2-04 (DC injection braking time at stop) setting.
9.2.14 If 0V is Detected When the Fan is Started, or Fan Stalls

o Generation of 0V and stalling can occur if thefan isturning when it isstarted. TheDC injection braking
isinsufficient when starting.

e Thiscan be prevented by slowing fan rotation by DC injection braking before starting the fan. Increase
the constant b2-03 (DC injection braking time at start) setting.

-13
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9.2.15 If Output Frequency Does Not Rise to Frequency Reference

9.2.15 If Output Frequency Does Not Rise to Frequency Reference

B The frequency reference is within the jump frequency range.
e When the jump frequency function isused, the output frequency does not change within the jump fre-
quency range.
e Check to besurethat thejump frequency (constantsd3-01 to d3-03) and jump frequency width (constant
d3-04) settings are suitable.
W The frequency reference upper limit has been reached.
e Theoutput frequency upper limit is determined by the following formula:
Maximum output frequency (E1-04) x Frequency reference upper limit (d2-01) / 100
e Check to be sure that the constant E1-04 and d2-01 settings are suitable.

9.2.16 Winding change error has occurred

B Themotor does not perform winding change.

e Magnetic contactor excitation is not performed properly. Check power supply to magnetic contactor.
e Magnetic contactor iswired incorrectly. Check the wiring and correct the cause.
Magnetic contactor is not working. Replace the magnetic contactor with anew one.
Thewinding change signals are not received properly (When winding changeisselected. ) Check the
constant settings.
Winding changefrequency (P1-01) and winding change hysteresis (P1-02) arenot set properly. Adjust
the constant settings.
e Max. output frequency (E1-04) and Motor 2 max. output frequency arenot set properly. Adjust the set-
tings.
W Clicking sound from magnetic contactor
o Oneof thefollowing constantsisnot set properly : Min. baseblock time (L 2-03) , Voltagerecovery time
(L2-04), Speed search deceleration time (b3-03), or Acceleration time (C1-01). Check the constants
and adjust the settings.

B OV (Overvoltage) is detected during winding change.
o Voltage recovery time (L2-04) is set too low. Verify the setting.
B OC (Overcurrent) isdetected during winding change.
o Either Min. baseblock time (L 2-03) or Voltagerecovery time (L 2-04) isset too low. Verify thesettings.
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Maintenance and Inspection

This chapter describes basic maintenance and inspection for the
VS-626MC5.

10.1 Maintenance and Inspection
10.1.1 Daily Inspection ..............coooinnnn.
10.1.2 PeriodicInspection ......................
10.1.3 Periodic Maintenance of Parts
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A WARNING

Do nottouch the Inverter terminals. Some of the terminals carry high voltages and are extremely
dangerous.

Doing so can result in electric shock.

Always have the protective cover in place when power is being supplied to the Inverter. When
attaching the cover, always turn OFF power to the Inverter through the MCCB.

Doing so can result in electric shock.

After turning OFF the main circuit power supply, wait until the CHARGE indicator light goes out
before performance maintenance or inspections.

The capacitor will remain charged and is dangerous.

Maintenance, inspection, and replacement of parts must be performed only by authorized per-
sonnel. Remove all metal objects, such as watches and rings, before starting work. Always use
grounded tools.

Failure to heed these warning can result in electric shock.

/A CAUTION

A CMOS IC is used in the control board. Handle the control board and CMOS IC carefully. The
CMOS IC can be destroyed by static electricity if touched directly.

The CMOS IC can be destroyed by static electricity if touched directly.

Do not change the wiring, or remove connectors or the Digital Operator, during operation.
Doing so can result in personal injury.
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10.1 Maintenance and Inspection
The maintenance period of the Inverter isas follows:

Maintenance Period: Within 18 months of shipping from the factory or within 12 months of being delivered to
thefinal user, whichever comesfirst.

10.1.1 Daily Inspection

Check the following items with the system in operation.

e Themotor should not be vibrating or making unusual noises.

e Thereshould be no abnormal heat generation.

e Theambient temperature should not be too high.
o Theoutput current value shown on the monitor display should not be higher than normal.
e Thecooling fan on the bottom of the Inverter should be operating normally.

10.1.2 Periodic Inspection

Check the following items during periodic maintenance.

Always turn OFF the power supply before beginning inspection. Confirm that the LED indicators on the
front cover haveall turned OFF, and then wait until at [east one minute (or at least threeminutesfor Inverters
of 30 kW or more) has elapsed before beginning theinspection. Be surenot to touch terminasright after the
power has been turned off. Doing so can result in electric shock.

Table 10.1

Periodic Inspections

Item

Inspection

Corrective Procedure

External terminals,
mounting bolts, con-
nectors, etc.

Areall screws and bolts tight?

Tighten loose screws and bolts firmly.

Are connectors tight?

Reconnect the loose connectors.

Cooling fins

Arethefinsdirty or dusty?

Clean off any dirt and dust with an air
gun usgg dry air at a pressure of
39.2[110% to 58.8(110% Pa (4 to 6
kgCicm?).

PCBs

Isthere any conductive dirt or oil mist on
the PCBs?

Clean off any dirt and dust with an air
gun usigg dry air at apressure of
39.2(110% to 58.8110% Pa (4 to 6
kglicm?).

Replace the boardsiif they cannot be
made clean.

Cooling fan

Isthere any abnormal noise or vibration
or has the total operating time exceeded
20,000 hours?

Replace the cooling fan.

Power elements

Isthere any conductive dirt or oil mist on
the elements?

Clean off any dirt and dust with an air
gun us’gg dry air at apressure of
39.2(110% to 58.8(110% Pa (4 to 6
kgCem?).

Smoothing capacitor

Arethere any irregularities, such as dis-
coloration or odor?

Replace the capacitor or Inverter.

10.1.3 Periodic Maintenance of Parts

The Inverter is configured of many parts, and these parts must be operating properly in order to make full
use of the Inverter functions.

Among the el ectronic components, thereare some that require maintenance depending on their usage condi-
tions. In order to keep the Inverter operating normally over along period of time, it is necessary to perform
period inspections and replace parts according to their service life.

Periodic inspection standards vary depending the Inverter’sinstallation environment and usage conditions.
The Inverter's maintenance periods are noted below. Keep them as reference.

Table 10.2 Part Replacement Guidelines
Part Standard Replacement Period Replacement Method

Cooling fan 2to3years Replace with new part.
Smoothing capacitor 5years nggfovr‘]”)‘h new part. (Determine need by
Breaker relays — Determine need by inspection.
Fuses 10 years Replace with new part.
Aluminum capacitors on 5vears Replace with new board. (Determine need
PCBs y by inspection.)

Note Usage conditions are as follows:
[CAmbient temperature: Yearly average of 30°C
[Load factor: 80% max.
[COperating rate: 12 hours max. per day
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11.1 Standard Inverter Specifications

Table 11.1 200 V Class Inverters

Model number[(]

e i 20P4 | 20P7 |21P5 |22P2 | 23P7 | 25P5 | 27P5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037 | 2045 | 2055 | 2075

Max. applicable motor

ot g 04 075 | 15 | 22 |37 |55 | 75 | 11 | 15 185 | 22 | 30 | 37 | 45 | 55 | 75
Ratemyputeapac: | 12 | 23 |30 |42 | 67 |95 | 13 |19 | 24 | 30 | & | 50 |61 | 70 | 8 | 10
(Fjg‘e" outputeurrent | 35 | g 8 | 11 | 175 | 25 | 33 | 49 | 64 | 80 | 96 | 130 | 160 | 183 | 224 | 300

Max. output voltage
V)

Rated output fre-
quency (Hz)

3-phase, 200 to 230 VAC (Proportiona to input voltage.)

Up to 400 Hz (available by programming)

Voltage (V)
Frequency (Hz)

3-phase, 200 to 230 VAC, 50/60 Hz

Allowable voltage

Pd fluctuation +10%, -15%
Allowable frequency
fluctuation (5%
Control method Sine wave PWM

Torque characteris-
tics

150% at 1 Hz (150% at O r/min with PG).2

Speed control range
Speed control accu-

1: 100 (1: 1000 with PG)*2

[D.2% (+0.02% with PG)*2

Speed control re-
sponse

5Hz (30 Hz with PG)™2

Torque limits

Provided (4 quadrant steps can be changed by Censtant settings.)

Torque accuracy

Frequency control
range

%

0.1t0 400 Hz

Frequency accuracy
(temperature charac-

Digital references: [10.01% (-100]to +40L])

teristics) Analog references: [10.1% (250 010 )
o Frequency setting Digital references: 0.01 Hz
resolution Andlog references: 0.03 Hz/60 Hz (11 bits + sign)
Output frequency
resolution 0.001 Hz

Overload capacity

150% of rated current for one minute

Frequency setting
signal

-10t010V,0t0 10V, 4t0 20 mA

Acceleration/Decel-
eration time

0.01 to 6000.0 s (4 selectable combinations of independent acceleration and deceleration settings)

Braking torque

Motor protection

Approximately 20%
Protection by electronic thermal overload relay.

Instantaneous over-
current protection

Stops at approx. 200% of rated output current.

Fuse blown protec-
tion

Stops for fuse blown.

Overload protection

Stopsin one minute at approx. 150% of rated output current.

Overvoltage protec-
tion

Stops when main-circuit DC voltage is approx. 410 V.

Undervoltage protec-
" tion

Stops when main-circuit DC voltage is approx. 190 V.

Momentary power
loss ridethru

Stops for 15 ms or more. By selecting the momentary power loss mode, operation can be continued if power is restored within 2 s.

Cooling fin overheat-
ing

Stall prevention

Protection by thermistor.

Stall prevention during acceleration, deceleration, or running.

Grounding protection

Protection by electronic circuits. (Overcurrent level)

Charge indicator (in-
ternal LED)

Lit when the main circuit DC voltage is approx. 50 V or more.
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Model number(]
CIMR-MC5AIT]

20P4 ‘20P7 ‘ZIPS ‘ZZPZ 23P7 ‘ZSPS 27P5 ‘2011 ‘ 2015 ‘2018 2022 ‘2030 ‘2037 ‘ 2045 ‘2055 ‘2075

Ambient operating
temperature

-10° to 40°C (Enclosed wall-mounted type)
10° to 45°C (Open chassis type)

Ambient operating
humidity

90 % RH max.

Er| Storage temperature

Application site

-200to +600
Indoor (no corrosive gas, dust, etc.)

Altitude

1000 m max.

Vibration

100 20 Hz, 9.8 m/s? (1G) max.; 20 to 50 Hz, 2 m/s? (0.2G) max

* 1. The maximum applicable motor output is given for a standard 4-pole Yaskawa motor. When selecting the actual motor and
Inverter, be sure that the Inverter's rated current is applicable for the motor’s rated current.

* 2. Tuning is sometimes required.
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Table 11.2 400 V Class Inverters

Model number(]

CIMR-MC5A 40P4 | 40P7 | 4IPS | 42P2 | 43P7 | 45PS | 47P5 | 4011 | 4015 | 4018 | 4022 | 4030 | 4037 | 4045 | 4055 | 4075
Max. applicable motor
output (kW) 04 | 075 15 22 37 55 75 1 15 185 22 30 37 45 55 75
Rated output capac-
ity (KVA) 14 26 3.7 47 6.1 11 14 21 26 31 37 50 61 73 98 130
foedoutputeurtent | 15 | 34 | 48 | 62 | 8 | 14 | 18 | 27 | 34 | 41 | 48 | 65 | 80 | 9% | 128 | 165
Oy
?(‘;’;X output voltage 3-phase, 380 to 460 VAC (Proportional to input voltage)
Rated output fre- . "
qfeﬁc;’t‘Hp;; e Up to 400 Hz (available by programming.)
Voltage (V)
Frequency (Hz) 3-phase, 380 to 460 VAC, 50/60 Hz
Allowable voltage
Pd fluctuation +10%, -15%
Allowable frequency
fluctuation 6%
Control method Sine wave PWM
Torque characteris- 150% at 1 Hz (150% at O r/min with PG).
Speed control range 1: 100 (1: 1000 with PG)*2
heed control accu- (.29 (C0.02% with PG)*2
Speed control re- : 2
sponse 5 Hz (30 Hz with PG)*
Torque limits Provided (4 quadrant steps can be changed by constant settings.)
Torque accracy 5%
Frequency control
range 0.1t0 400 Hz
Cq Frequency accuracy Digital references: [10.01% (-100] to +400)
arac-
teristics) Analog references: [10.1% (250 (J 100)
Frequency setting Digital references: 0.01 Hz
resolution Analog references: 0.03 Hz/60 Hz (11 bits + sign)
Output frequency
resolution 0001 Hz
Overload capacity 150% of rated current for one minute
Frequency setting
signal -10t0o10V,0t0 10V, 4to 20 mA
Qrcaclﬁjlﬁrgtin%nlDecel— 0.01 to 6000.0 s (4 selectable combinations of independent acceleration and deceleration settings)
Braking torque Approximately 20%
Motor protection Protection by electronic thermal overload rerlay.
Instant: -
Cr:f":'r‘]f‘;'eo?:;ig‘f' Stops at approx. 200% of rated output current.
Egﬁ: blown protec- Stops for fuse burnout.
Overload protection Stopsin one minute at approx. 150% of rated output current.
[Ci:;/nen/ol\age protec- Stops when main-circuit DC voltage is approx. 820 V.
Pr| tj ndervoltage protec- Stops when main-circuit DC voltage is approx. 380 V.
mg?ﬁé\gl%power Stops for 15 ms or more. By selecting the momentary power loss mode, operation can be continued if power is restored within 2 s.
Cooling fin overheat-
ing Protection by thermistor.
Stall prevention Stall prevention during acceleration, deceleration, or running.
Grounding protection Protection by electronic circuits. (Overcurrent level)
g‘:;?iggj;cam' (in- Lit when the main circuit DC voltage is approx. 50 V or more.
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Model numberCl
C|MR-MC5A@| 40P4 40P7 41P5 42P2 ‘ 43r7 45P5 47P5 4011 4015 4018 4022 4030 4037 4045 4055 4075
Ambient operating -100to 4001 (Enclosed wall-mounted type)
temperature -100to 450 (Open chassis type)
Ambient operating
humidity 90% RH max.
Er| Storage temperature -2000to +600
Application site Indoor (no corrosive gas, dust, etc.)
Altitude 1000 m max.
Vibration 10t0 20 Hz, 9.8 m/s? { 1G} max.; 20 to 50 Hz, 2 m/s? {0.2G} max

* 1. The maximum applicable motor output is given for a standard 4-pole Yaskawa motor. When selecting the actual motor and
Inverter, be sure that the Inverter's rated current is applicable for the motor’s rated current.

* 2. Tuning is sometimes required.
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11.2 Specifications of Options and Peripheral Devices

The following options and peripheral devices can be used for the VS-626M C5. Select them according to the
application.

Table 11.3

Options and Peripheral Devices

Purpose

Name

Model (Code)

Descriptions

Protect Invert-

MCCB or Ground

Always connect a breaker to the power supply line to pro-

Power supply :

vccgor [/ /
ground fault
interrupter

Magnetic %,

contactor

s NFTL tect Inverter wiring. Use a ground fault interrupter suitable
er wiring Fault Interrupter for high frequencies.
il:r’]remnetﬁ I;urn- Install to prevent the braking resistor from burning out
Brgaking Resis Magnetic Contactor | HI-CE when oneis used. Always attach a surge absorber to the

. " coil.

tor is used.
Contains Absorbs surge from the magnetic contactor and control
switching Surge Absorber DCR2-00 relays. Connect surge absorbers to all magnetic contactors
surge and relays near the Inverter.
Isolates 1/0 Isolates the 1/0 signals of the Inverter and is effective
signals Isolator DGPO against inductive noise.
Improve the in- Used to improve the input power factor of the Inverter. All
put power fac- | DC Reactor UZDA-0O VS-626MC5 Inverters of 18.5 kW or higher contain built-in
t f the | DC reactors. These are optional for Inverters of 15 kW or
\gn%r € In- AC Reactor UZBA-O less. Install DC and AC reactors for applications with a

large power supply capacity (600 kVA or higher).

AC reactor to im-
prove power factor

Reduce the af-
fects of radio
and control de-
vice noise

Input Noise Filter

Single-phase: LNFB-[J
3-phase: LNFD-CHFO

Reduces noise coming into the inverter from the power
supply line and to reduce noise flowing from the inverter
into the power supply line. Connect as close to the Inverter
aspossible.

| Reduces noise generated by the Inverter. Connect as close
bl

Output Noise Filter | LF-0 to the Inverter as possible.
. ERF-150WJ00 Consumes the regenerative motor energy with aresistor to
Enable stop- Braking Resistor (ROOTTIT) reduce deceleration time (use rate: 3% ED).
ping the ma- Braking Resistor LKEB-O Consumes the regenerative motor energy with aresistor to
chine in a set Unit (75600-K CCC0) reduce deceleration time (use rate: 10% ED).
time

Braking Unit

CDBR-O
(72600-RCIT0)

Used with a Braking Resistor Unit to reduce the decelera-
tion time of the motor.

Operates the
Inverter exter-
nally

VS Operator*2
(small plastic Oper-
or)

VS Operator

(Standard steel-
plate Operator)

VOP-95(1
(73041-0905X-T)

VOP-96(1)
(73041-0906X-C)

Allows frequency reference settings and ON/OFF operation
control to be performed by analog references from a remote
location (50 m max.).

Frequency counter specifications: 60/120 Hz, 90/180Hz

["Allows frequency reference settings and ON/OFF operation

control to be performed by analog references from aremote
location (50 m max.).

Frequency counter specifications: 75 Hz, 150 Hz, 220 Hz

Digital Operator
Connection Cable

1m cable: (72616-W5001)
3m cable: (72616-W5003)

Extension cable to use a Digital Operator remotely.
Cablelength: 1mor3m

Controls an In-
verter system

VS System Module

JGSM-O

A system controller that can be match to the automatic con-
trol system to produce an optimum system configuration.

Provides In-
verter momen-
tary power loss
recovery time

Momentary Power
Loss Recovery Unit

POOLD
(73600-POOLI0)

Handles momentary power |osses for the control power
supply (maintains power for 2 s).

Set/monitor
frequencies
and voltages
externally.

Frequency Meter DCF-6A

Frequency Setter RV30YN20S 2 kD) Devices to set or monitor frequencies externally.
Frequency Setter CM-3S

Knob

Output Voltmeter SCF-12NH Measures the output voltage externally and designed for use

with aPWM Inverter.

filter

FropN

e
] " Braking
resistor

VS-626MC5 DC reactor
T, toimprove

7| power tector

Ground

L ouputiine
noise filter

;
J
}

Magnetic
contactor

Correct fre-
quency refer-
ence input, fre-
quency meter,

Variable Resistor
Board for Frequen-
cy Reference

2kCx (ETX003270)
20 k: (ETX003120)

Connected to the control circuit terminas to input a fre-
quency reference.

Frequency Meter

ammeter Scale Correction [RHO000850C] Calibrates the scale of frequency meters and ammeters.
scales Resistor
Performs wind- | Magnetic contactor [ /. 75Ap3 o
for windin Install to perform winding change.
ing change selection 9 HV-150AP3 P g cheng

* 1. Useagroundfaultinterrupter withacurrent sensitivity of 200mA minimumand an operating timeof 0.1 sminimumtoprevent

operating errors. The interrupter must be suitable for high-frequency operation.

* 2. The suffixes of the model and code numbers of V'S Operators indicate frequency meters are shown in the following table.

Model No. Code No. Frequency Meter Specifications
JVOP-95011 73041-0905X-01 | TRM-453V 1 mA 60/120 Hz
JVOP-95[2 73041-0905X-02 | TRM-453V 1 mA 90/180 Hz
JVOP-96011 73041-0906X-01 | DCF-6A 3V 1 mA 75 Hz

Ground
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Model No.

Code No.

Frequency Meter Specifications

JVOP-96[2

73041-0906X-02

DCF-6A 3V 1 mA 150 Hz

JVOP-96[8B

73041-0906X-03

DCF-6A 3V 1 mA 220 Hz

The following Option Cards are available.

Table 11.4

Option Cards

Type

Name

Code No.

Descriptions

Manual No.

Analog Reference Card
Al-14U

73600-C001X

Used to set high-accuracy, high-resolution analog speed refer-
ences.

« Input signal levels: 0 to +10 VDCI20 k(11 channel
[4 to 20 mA DCIR500111 channel

« Input resolution: 14 bits[11/1638401

TOE-C736-
30.13

Analog Reference Card
Al-14B

73600-C002X

Used to set high-accuracy, high-resolution anal og speed refer-
ences.
* Input signal level: 0to 110 VDCL[R0 k(O
0 4 to 20 mA DCIB000113 channels

« Input resolution: 13 bits + sign(11/8192]

TOE-C736-
30.14

S|
Digital Reference Card
DI-08

73600-C003X

Used to set frequency references in 2-digit BCD or 8-bit binary.
 Input signal: 8 bits binary
2 digitsBCD + SIGN signal + SET signal
« Input voltage: +24 Vinsulated
« Input current: 8 mA

TOE-C736-
30.15

Digital Reference Card
DI-16H2

73600-C016X

Used to set 16-hit digital speed references.

 Input signal: 16 bits binary
4 digitsBCD + SIGN signal + SET signal

« Input voltage: +24 Vinsulated()
« Input current: 8 mA
Used to set frequency references with 16 or 12 bits (switchable).

TOE-C736-40.7

RS-232C/485/422 Interface
Card

SI-K2

73600-CO15X

Used to convert RS-232C to RS-485 or RS-422.
Supports baud rates up to 9.6 kbps.

TOE-C736-40.6

Analog Monitor Card
AO-08

Analog Monitor Card
AO-12

73600-D001X

73600-D002X

Converts analog signal's to monitor the Inverter's output status
(output frequency, output current, etc.) to absolute values and
outputs them.

* Output resolution: 8 bits[11/256[]

« Output voltage: 0 to +10 Vot insulatedC]

* Output channels: 2 channels

Output analog signals to monitor the Inverter’s output status (out-
put frequency, output current, etc.).

« Output resolution: 11 bits[11/2048[}+ sign

* Output voltage: (110 to +10 V[not insulated)

« Output channels: 2 channels

TOE-C736-
30.21

TOE-C736-
30.22

Pulse Monitor Card
PO-36F

Digital Output Card
DO-08

73600-D0O03X

73600-D004X

Used to output pulse-train signals according to the output frequen-
cy of the Inverter

« Output pulse: 1F, 6F, 10F, 12F, 36FCF: Output frequency ]

« Output voltage: +12 V [110%[insul atedC]

* Output current: 20 mA max.

Outputsisolated digital signals to monitor the Inverters operating
status (alarm signals, zero speed detection, etc.)

« Output form: Photocoupler output, 6 channels
348 V150 mA max.[J
Relay contact outputs, 2 channels
250 VAC: 1 A max., DC 30V: 1 A max.[J

TOE-C736-
30.23

TOE-C736-
30.24

2C-Relay Output Card
DO-02C

73600-DO07X

Provides two multi-function outputs (DPDT relay contacts) in
addition to those provided by the Inverter.

TOE-C736-40.8
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Table 11.4

Optional Cards (Continued)

Type

Name

Code No.

Descriptions

Manual No.

PG-B2

73600-A013X

« Used for flux vector control.

 A-, B-phase input (complimentary input)

* Maximum input frequency: 32767 Hz

« Pulse monitor output: Open-collector

(PG power supply output: +12 V, 200 mA max.)

TOE-C736-40.2

PG-X2

73600-A015X

Used for flux vector control.

¢ A-, B-, Z-phase pulse (differential pulse) input

* Maximum input frequency: 300 kHz

« Input: Conformsto RS-422

* Pulse monitor output: RS-422

(PG power supply output: +5 or +12 V, 200 mA max.)

TOE-C736-40.4

Synchronous Phase Control
Card

SP-A2

73600-A016X

Connector to Inverter to enable synchronized startup control with
the motor. An external voltage detection transformer
(CPT005845) isrequired.

TOE-C736-40.5
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12.1.1 Selection

12.1 Inverter Application Precautions
12.1.1 Selection

W Installing Reactors

A large peak current will flow in the power input circuit when the Inverter is connected to alarge-capacity
power transformer (600 kVA or higher) or when switching aphase capacitor. Excessive peak current can de-
stroy theconvertor section. To prevent this, install aDC or A C reactor (optional) toimprovethe power supply
power factor.

DC reactorsarebuiltinto 200V classInvertersof 18.5t0 75 kW and 400 V class Invertersof 18.5t075 kW.
If athyrister convertor, such asaDC drive, is connected in the same power supply system, connect aDC or
AC reactor regardless of the power supply conditions shown in the following diagram.

4000 | pc or Ac reactor '

Power Required !

supply !

capacity ! DC or AC reactor |

(kVA) 600 , Not required ,
- .

0 60 400
Inverter capacity (kVA)

B Inverter Capacity

When connecting specia motors or multiplemotorsin paralel to an Inverter, select the Inverter capacity so
that the rated output current of the Inverter is 1.1 times the sum of all the motor rated currents.

W Initial Torque

The startup and acceleration characteristics of the motor arerestricted by the overload current ratings of the
Inverter that isdriving themotor. Thetorque characteristics aregenerally lessthan thoserequired when start-
ing using anorma commercia power supply. If alargeinitial torqueis required, select an Inverter with a
somewhat larger capacity or increase the capacity of both the motor and the inverter.

B Emergency Stop

Although the Inverter's protective functionswill stop operation when afault occurs, the motor will not stop
immediately. Alwaysprovidemechanical stop and protection mechanismson equipment requiring an emer-
gency stop.

B Options

TerminalsB1IB2CS&)18h28H3 arefor connecting only the options specificaly provided by Yaska
wa. Never connect any other devicesto these terminals.

12.1.2 Installation

M Installation in Enclosures

Either install thelnverter in aclean location not subject to oil mist, air-bournematter, dust, and other contami-
nants, or install the Inverter in acompletely enclosed panel. Provide cooling measures and sufficient panel
space so that thetemperature surrounding the Inverter doesnot go beyond theallowabletemperature. Do not
install the Inverter on wood or other combustible materials.

W Installation Direction
Mount the Inverter vertically to awall or other horizontal surface.
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12.1.3 Settings

B Upper Limits

TheDigital Operator can be used to set high-speed operation up to amaximum of 400 Hz. Incorrect settings
can be dangerous. Use the maximum frequency setting functionsto set upper limits. (The maximum output
frequency isfactory-set to 60 Hz.)

W DC Injection Braking
The motor can overheat if the DC injection braking voltage or braking timeis set to alarge vaue.
B Acceleration/Deceleration Times

The motor’s acceleration and deceleration times are determined by the torque generated by the motor, the
load torque, and the load’s inertial moment (GD#/4). If the stall prevention functions are activated during
acceleration or deceleration, increasetheaccel eration or decel eration time. The stall prevention functionswill
increase the acceleration or deceleration time by the amount of time the stall prevention function is active.

To reduce the acceleration or deceleration times, increase the capacity of the motor and Inverter.
12.1.4 Handling

B Wiring Check

Thelnverter will beinternally damaged if the power supply voltageisapplied to output termina U, V, or W.
Check wring for any mistakes before supplying power. Check al wiring and sequences carefully.

B Magnetic Contactor Installation

Do not start and stop operation frequently with amagnetic contactor installed on the power supply line. Do-
ing so can cause the Inverter to malfunction.

W Inspections

Theinternal capacitorsin the Inverter requiretimeto dischargeafter the power supply isturned OFF. Do not
start inspections until the CHARGE indicator goes out.

B Wiring UL/C-UL Inverters

Alwaysuse closed-loop connectorswhen wiring Invertersthat meet UL or C-UL standards. Alwaysusethe
crimp tool specified by the manufacturer of the closed-loop connectors.
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12.2.1 Using the Inverter for an Existing Standard Motor

12.2 Motor Application Precautions

12.2.1 Using the Inverter for an Existing Standard Motor

When astandard motor is operated with the Inverter, power lossisslightly higher than when operated with

acommercial power supply. In addition, cooling effects also diminish in the low-speed range, resulting in

anincreasein the motor temperature. Therefore, themotor torque should bereduced in thelow-speed range.

The following graph shows the allowable load characteristics of astandard motor.

If 100% torqueis continuously required in the low-speed range, use aspecial motor for use with inverters.
25% ED (or 15 minutes)

40% ED (or 20 minutes)

100

Torque %
Y%

(%) 60

50

= — 60% ED (or 40 minutes)
- /

Continuous

0 -
36 20 60

Frequency (Hz)

If theinput voltageishigh (440 V or higher) or thewiring distanceislong, the motor insulation voltage must
be considered. Contact your Yaskawa representative for details.

B High-speed Operation
When using themotor at ahigh speed (60 Hz or more), problemsmay arisein dynamic balance and bearing
durability. Contact your Yaskawa representative for details.
MW Torque Characteristics
Themotor may require moreacceleration torquewhen themotor isoperated with the Inverter than when op-
erated with acommercia power supply. Check theload torque characteristicsof themachineto be used with
the motor to set aproper V/f pattern.
W Vibration
Thelnverter usesahigh carrier PWM to reduce motor vibration. When the motor isoperated with the Invert-

er, motor vibration is almost the same as when operated with acommercia power supply.
Motor vibration may, however, become greater in the following cases.

Resonance with the Natural Frequency of the Mechanical System

Takespecia carewhenamachinethat hasbeen operated at aconstant speedisto beoperatedin variablespeed
mode.

If resonance occurs, install vibration-proof rubber on the motor base or use the frequency jump function to
skip any frequency resonating the machine.

Imbalanced Rotor
Take special care when the motor is operated at a higher speed (60 Hz or more).
B Noise

Noiseisamost the same aswhen the motor is operated with acommercial power supply. Motor noise, how-
ever, becomes louder when the motor is operated at a speed higher than the rated speed (60 Hz).
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12.2.2 Using the Inverter for Special Motors

B 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, theovervol-
tage protective or overcurrent protective mechanism will be actuated, resulting in an error.

B Submersible Motor

Therated input current of submersiblemotorsishigher than that of standard motors. Therefore, alwaysselect
an Inverter by checking its rated output current.

When thedistance between themotor and Inverter islong, useacablethick enough to connect the motor and
Inverter to prevent motor torque reduction.

B Explosion-proof Motor

When an explosion-proof motor or increased safety-type motor isto be used, it must be subject to an explo-
sion-proof test in conjunction withthe Inverter. Thisisa so applicablewhen an existing explosion-proof mo-
tor isto be operated with the Inverter.

Since the Inverter itself is, however, not explosion-proof, alwaysinstall it in a safe place.

W Gearmotor

Thespeed rangefor continuous operation differsaccording to thelubrication method and motor manufactur-
er. Inparticular, continuousoperation of an oil-lubricated motor in thelow speed rangemay resultin burning.
If the motor isto be operated at a speed higher than 60 Hz, consult with the manufacturer.

B Synchronous Motor

A synchronous motor is not suitable for Inverter control.
If agroup of synchronous motorsisindividualy turned ON and OFF, synchronism may belost.

B Single-phase Motor
Do not use an Inverter for asingle-phase motor. The motor should be replaced with a 3-phase motor.
12.2.3 Power Transmission Mechanism (Speed Reducers, Belts, and Chains)

If an oil-lubricated gearbox or speed reducer is used in the power transmission mechanism, oil lubrication
will be affected when the motor operates only in the low speed range. The power transmission mechanism
will make noise and experience problemswith servicelife and durability if the motor is operated at aspeed
higher than 60 Hz.
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12.3 Peripheral Device Application Precautions

B Selecting and Installing Wiring Breakers

Install amolded-casecircuit breaker (MCCB) on the power supply lineto the Inverter to protect thewiring.
SelecttheM CCB according tothelnverter’ spower supply power factor (which changeswiththe supply volt-
age, output frequency, and load) . Contact your Yaskawa representative for selection standards. Operating
characteristics of completely magnetic MCCBs change with high-frequency currents. Select amodel with
alarge capacity. We recommend using only ground fault interrupters designed for inverters.

W Using Magnetic Contactors on the Power Supply Line

Thelnverter can beused without amagnetic contactor onthepower supply line. Although amagnetic contac-
tor can beinstalled to protect from accidents that can occur by automatic recovery following power losses
during remote operation, do not start and stop operation frequently with a magnetic contactor installed on
the power supply line. Doing so can cause the Inverter to malfunction. The motor will not be automatically
restarted after power recovery during Digital Operator operation, and starting viaamagnetic contactor isthus
not possible.

Although operation can bestopped using amagnetic contactor inthe power supply line, theregenerativecon-
trol of the Inverter will not operate and acoast to astop will occur. If aBraking Unit or Braking Resistor Unit
isused, wireasequencethat turns OFF the magnetic contactor with thethermal protector contact of theBrak-
ing Resistor Unit.

Using Magnetic Contactors on the Motor Line

Asarule, so not install amagnetic contactor between the Inverter and motor to turn the motor ON and OFF
during operation. Supplying power to the motor while theInverter isoperating will cause alarge surgecur-
rent to flow, and the Inverter's overcurrent protection function will operate. If a magnetic contactor is
installed to switch to acommercia power supply, switch thelinesonly after stopping both the Inverter and
the motor. Use the speed search function is switching is required while the motor shaft is rotating.

If amagnetic contactor is required for momentary power losses, use a contactor with delayed operation.

Installing Thermal Overload Relays

The Inverter has a protection function using an electronic thermal to protect the motor from overheating.
However, if more than one motor is operated from one Inverter or if amulti-pole motor is operated, install
thermal overload relaysor thermal protectorsbetween thelnverter and motors. Set the constant L1-01to“1”
and set the heat-operating thermal overload relay or thermal protector to 1.0 times the value on the motor
nameplate at 50 Hz or 1.1 timesthe value at 60 Hz.

Improving the Power Factor (Eliminating Phase Advancing Capacitors)

Install aDC or AC reactor on the power supply lineto the Inverter toimprovethe power factor. (200 V class
Inverters of 18.5 to 75kW and 400 V class Inverters of 18.5 to 160kW have built-in DC reactors.)

Capacitorsor surgesuppressorson theoutput linefrom thelnverter can overheat or be destroyed by thehigh-
frequency component of theInverter’soutput. They can also causeovercurrentsto flow to the Inverter, caus-
ing theovercurrent protection function to activate. Do not install capacitorsor surge suppressorsin theoutput
line.

Electromagnetic Interference

Thelnverter's1/O circuits (main circuits) contain a high-frequency component, which may adversely affect
communications devices (e.g., AM radios) located nearby. This interference can be reduced by installing
noisefilters, or you can install thewiring between the Inverter and motor and the power supply wiringina
metal duct and ground the duct.
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M Wire Sizes and Distances

Motor torque will be reduced by voltage drop along the cable if the distance between the Inverter and the
motor istoo long. Thisis particularly noticeable for low-frequency outputs. Use wires of sufficient size.
Always use the optional extension cableswhen operating the Digital Operator separated from the Inverter.
For remote operation using anaog signals, keep the control linelength between the Analog Operator or op-
eration signals and the Inverter to 50 m or less, and separate the linesfrom high-power lines (main circuits
or relay sequence circuits) to reduce induction from peripheral devices.

When setting frequenciesfrom an external frequency setter (and not from aDigital Operator), used shielded
twisted-pair wires and ground the shield to terminal 12, as shown in the following diagram.

12 Shield terminal

15 Speed setting power supply
+15 V20 mA

. 13 Master speed reference

External 01010V (20 kD)
frequency {  |*4t020mA” 14 Master speed reference
reference 41020 A (250 )

oto+i0v | P

[ P
ov #

16

Multi-f analog input
17 01010V (20 k)

ov
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12.4.1 Using a Braking Resistor Unit

12.4 Wiring Examples
12.4.1 Using a Braking Resistor Unit
CIMR-MC5A20P4 to -MC5A27P5 (200 V class Inverters of 0.4 to 7.5 kW)

CIMR-MC5A40P4 to -MC5A4015 (400 V class Inverters of 0.4 to 15 kW)

Braking Resistor overheating contacts
(Thermal overload relay trip contacts)

21
T Braking Resistor Unit *3

DC Reactor to

‘A sequence is required to turn improve input 3
OFF the power supply for the power factor AR
thermal overload relay trip con- (Optional)

tacts of the Braking Resistor Unit.

WY 2
Short-circuit bar : :

N
'—@"*Q'*@f
mcce @1 o Bl B2
3-phase power P
20010 230V Rmmned R(L1) U@
50/60 Hz TN M

c
- ““*j::% —
or s N s Vv (T2) ) M
380 (0 460 V 5
sorsnon T — T (L3) W (T3),
. ‘

Motor

VS-626MC5

7J; "7 (200 V c\ass Inverters: Ground
Overload relay tr 0 100  max., 400 V class In-

of Brakmg Resns\ov Unit

.
]
1
I
|
|
THI : “verters Gm\md t0 10 Q max.)
H )
. e 1 21 A} T 1
1
1 TRX |
_ ) ) g
! @ ¢ L@_’] ! * 1 A transformer is not required for 200 V class Inverters
' = | * 2 Remove the shortciruit ar (normally connected) fom between terminals
! TRX , &1 and €2 when connecting a DC Reactor (Optional).
. . s 3 Disable stal prevention during deceleration by setting L3-04 to ‘0" or "3
o 20X1® —k when using a Braking Resistor Unit. The motor may not stop within the de
Fault CU’“E‘C‘S celeration time if this setting is not changed

12.4.2 Using a Braking Unit and Braking Resistor Unit

CIMR-MC5A2011[FMC5A2015 (200 V class Inverters of 11 kW15 kW)

Braking Resistor Unit 2
(Optional)

Braking Unit
(Optional)

DC Reactor to
improve input
power factor

(Optional)

the Braking Resistor Unit. *1 NN

‘A sequence is required to turn
OFF the power supply for the ther-
mal overload relay trip contacts of

evel |4 I
egsc;] l |JO 01\

Brakmg Res\smr overheating contacts
% (Thermal protector trip contacts)

r@—-@
MCCB MC 1 @2
Y
R IS b é)) Motor
3-phase power 0-& R(L1) U (T1) @
2000 230V @S (L2) Vv (12)
50/60 Hz » J) Q
- l-—-——-t\CT))T (L3) w (73)(0
I 49 VS-626MC5
T | !
H | L
i
1 I
| overtoad e %I b f«%‘;
i verload relay mp contact |
1 { of Braking Resistor Unit 1 < ~={Ground to 100 @ max.)
VrEe THRX ) A
- N
' 1 2 T1!
i '
| Mc TRX 1
1 0 —r t
H ij{s?\ T | * 1 Remove the short-circuit bar (normally connected) from between termi-
| TRX -} nals 631 and €52 when connecting a DC Reactor (Optional).
‘ B- ! * 2 Disable stall prevention during deceleration by setting L3-04 to “0" or *3"
U 18)-~ s S when using a Braking Resistor Unit. The motor may not stop within the de-
Fault contacts celeration time if this setting is not changed.
Forward Run/Stop P 7N Forward run comman
[Reverse Rumsiop O T (forward run when c\osed)
Y 4 Reverse run command
Erak,ng Um, ’ (reverse run when closed)
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3-phase power
200to 230V

50/60 Hz

CIMR-MC5A2018(-MC5A2022 (200 V class Inverters of 18.5 kW22 kW)

A sequence is required to turn =
OFF the power supply for the

— <
thermal overload relay trip con- Braking Unit i ‘
tacts of the Braking Resistor Unit. (Optional) | )
| I— J
{ detector
>
49 S ’ RO 2'5

MmC
SAJ

THRX

Overload relay tri) lo et
of Braking Resistor Unit

Forward RUN/Stop
Reverse Run/Stop

Braking Resistor Unit[]
(Opmna)

Brakmg Resistor overheating contact

K] §-0 O-4 J (Thermal protector trip contacts)

Short-circuit bar

(standard)
P = TP
ﬂ;l &2 593 =1
mMC i
@R U@ Motor
3 \ M
A& w
T Gooling fan
¥
VS-626MC5

== (Ground to 100 © max.)

18
External contact
ol output
Forward run command

b (forward run when closed)| 20]

Reverse run command
(reverse run when closed)

0 “0" or “3"when using a Brak-

D 3-04
ing Resistor Unit. The motor may not stop within the et aration ime e setting is not

changed.
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12.4.2 Using a Braking Unit and Braking Resistor Unit

CIMR-MC5A4018 to -MC5A4045 (400 V class Inverters of 18.5to 45 kW)

Braking Resistor Unit 0
(Optional)

A sequence is required to turn
OFF the power supply for the Braking Unit
thermal overload relay trip con- (Optional)
tacts of the Braking Resistor Unit.

J Braking Resistor overheating contact

Short-circuit bar 13
(Standard) L(? ;} (Thermal protector trip contacts)
Fd:b“@ - -
mcce 1 G2 @3 S :
N mc
R o..M...._.g u @ Molor
3-phase power Van
38010 460V S e} C).—M... s v
50/60 Hz N
T o—/Vi | w O
400/200 V Cooling fan
ettt ol Vofé@s?‘l
THRX o setting ‘
$io 460/440/415/

00— ) O~ fwé)

400/380V

Overload relay i Sorict
ofEraklng Reslsmv Unit

—— (Ground to 10 Q max.)

VS-626MC5

%}

|
|

2.3

Faulf contacts

External contact

1 Forward run command output

Forward Run/Stop _~——
-oward Run/Stop._~
(forward run when closed)

Reverse Run/Stop__
—]
Brakmg Unit !

ST

i
External fault E%

Reverse run command
(reverse run when closed)

[ Disable stall prevention during deceleration by Setting L3-04 to ‘0" or “3" when using a
Braking Resistor Unit. The motor may not stop within the deceleration time ifthis setting is
not changed.

-10
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12.4.3 Using Two Braking Units in Parallel

2]

SLAVE

Lo Bl EIS 1 raking uni2
! b
3

ad
3 14

-—O— - —O—
r &3 (; 1

mccB .
u 8 Motor
3-phase power ©
20010 230V VO
50/60 Hz
wE
THRX OFF ON MC |
&)

) r=

7e)
Overload relay trip contait of
Braking Resistor Unit

I
1
|
j I
1 1
] I
1 ]
| ] r
By THRX
[ =" ' i
[ S U
InEamm -l
: TRX {
' 3 O 1
! !
|
v i
1 ]
[ 18)- - J
D~ b

Forward Run/Stop .._, Forward run command
(forward run when closed)

| Reverse Runstop.. | Reverse un command | 20]
0 Y ‘ (reverse run when closed)
Braking Uml

e

External fault If 3. L
f 3

] Disable stall prevention during deceleration by setting L3-04 to “0 or *3" when using a
Braking Resistor Unit. The motor may not stop within the deceleration time if this setting is
not changed.

-11

A sequence is required {0 tum
OFF the power supply for the Thermal protector | | Thermal protector
thermal overload relay trip con-
tacts of the Braking Resistor Unit. 4
@B Do,
waSTER

5

Thermal switch Thermal switch
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12.4.4 Using Three Braking Resistor Units in Parallel

12.4.4 Using Three Braking Resistor Units in Parallel

3-phase power
380 to 460 V
50/60 Hz

T

THRX

I

s |
- i

1

5 G |
|

L}

1

—2013 0:1.'

Thermal protector Therma\ pmlec!ov Therma\ proleclor
1

A 'sequence is required to turn -1 Braking Brakmg grakmg
OFF the power supply for the ther- of Res 3g] Resis- J esis
tor Unit
mal overload relay trip contacts of for Unit tor Unit or Uni
the Braking Resistor Unit. 32 =ny
Braking Unit
5|5
6

McCB

R......._o/\o_/ V\—T——'I R U Motor
I M VS-626MC5
N ) Qs \®
—
— 5 oMM ST wo
400/200V Cooling fan i
vl N ] |age N
; seltmg
OFF i
- ) i 0 as0raa0/a15/ 2]
| pHoorssov i (Ground to 10 @ max.)
Overload relay vip cmv\acl of 7T I l 2 max.
Bral T i =
1

raking Resisto
pul

_Mc
External contact
output

2 Reverse run command

Fau\( contacts
Fonward Run/Stop -~ Forward run command
(forward run when closed)
0
(reverse run when closed)

| Exteral fault ﬁ

setting L 3-04 o “0" or“3" when using a Brak-
mg Res\slor Unit. The motor may not stop i e dseeieraton frve 1 e setting is not

-12
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12.4.5 Using a JVOP-95-[], -96-[] VS Operator

CIMR-MC5A27P5 (200 V class Inverters of 7.5 kW)

Short-circuit bar
(Standard) r@_{ ~ t O 5

Mcce Vel @2 o Bl B2
) 1
R——A)/_\ © R (L1) U (T h Motor
3-phase POWET S wmmmmmnd) @ sz VS-626MC5 v (12) & M
TN
T e QT3 W (T3) G
JVOP-95-[1}+96-0VS Operator
FWDRUN STOP REVRUN <
- 4Forward run command L (Ground to 100 @ max)

(forward run when closed)

2l

H RESET-m-

G

4

T
1
. 2 Reverse run command
7792 (reverse run when closed)
"o 3
o
e
**** ’4"),’ /5 [ Multi-function
i s |contactinputs
1 1
(
[ 7
b
by 8
o

;11 Sequence common (0V)

12 Shield terminal

15 Speed setting power (15V, 20 mA)

13 Master speed reference
T (0t0 10V, 20k0)
14 Master speed reference
(410 20mA, 250 )
16 Multi-function analog input
17001010V, 20k0)

SOURCE

H ov
33 Speed setting power (-15V, 20 mA)
9

Muli-f contact

output

MTRCAL  Frequency meter

(Default: Running signal)

230Multi-function
analog output

21 Multi-fi ana;
log output (Default:
Output frequency)

22

I

-13

Open collector 1
(Default: Zero speed
signal)

Multi-function
Open collector 2 open-collector
(Default: Speed agree » output
signal) 48V, 50 mA max.

Multi-function output
common
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12.4.6 Using an Open-collector Transistor for Operation Signals

12.4.6 Using an Open-collector Transistor for Operation Signals

CIMR-MC5A27P5 (200 V class Inverters of 7.5 kW)

Factory
presets

——— .

1 Forward run command

Forward Run/Stop 4(

Reverse Run/Stop ——

External fault

Fault reset

Multi-step Speed

Reference 1
Multi-step Speed

Reference 2

Jog Frequency

Reference
EXTERNAL BB

command

(forward run when closed)

2 Reverse run command
(reverse run when closed)

Multi-function contact inputs

Sequence common
(Insulated from 0V terminal)

12.4.7 Using Open-collector, Contact Outputs

12 Shield terminal

. -

CIMR-MC5A27P5 (200 V class Inverters of 7.5 kW)

19§
Q_0~
20

Fault contact output
250 VAC, 1A max.
30VDC, 1A max.

-

' urge
F labsorber :

Sequencer

250 VAC max

TMulﬂ-funcuun contact outpu
250 VAC, 1A max

+30VDC, 1 A max '
(Default: Running signal)

1(Default: Speed
1agree)

E)
148, 50mA max _6?
Multi-function output l

.
TOpEr ToTettor T

148 V, 50 mA max.

o
(Defauit: Zero i
speed) :

common

-14

1 30 VDC max

Flywheel diode

48 VDC max
-LFlywheel diode

vAB VDC max
Flywheel diode
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12.5 User Constants

Factory settings are given for 2200 V class Inverter of 0.4 kW set to open loop vector control (A1-02 = 2).

Table 12.1 User Constants
Name Factory X Name Factory N
No. (Display) Setting | Setting | No. (Display) Setting | Setting
N Language selection for digital operator display 1 . .
AL-00 | (Soyect Language) o b5-08 o4 0.00
AL-01 | Gonstant acoesslevel 2 b6-01 -4 00
Control method selection 2
Al-02 (Control Method) ol b6-02 --ot 00
Initialize
A1-03 (Init Parameters) 0 b6-03 --o4 00
Password 1
Al1-04 (Enter Password) 0 b6-04 --o04 00
AL-05 | (EHO0Z o) 0 b7-01 -0t 0.0
A2:01 User setting constant
x o4
AZI?32 (User Pram 110 32) u] b7-02 o 0.05
Reference selection Acceleration time 1
b1-01 (Reference Source) 1 C1-01 (Accel Time 1) 100
Operation method selection Deceleration time 1
b1-02 (Run Source) 1 C1-02 (Decel Time 1) 100
| Stopping method selection N Acceleration time 2
b1-03 | (gopping Method) 0 C1-03 | Accel Time2) 100
Prohibition of reverse operation Deceleration time 2
b1-04 (Reverse Oper) 0 C1-04 | (Decel Time 2 100
R Operation selection for setting of E1-09 or less R Deceleration time 2
b1-05 (Zero-Speed Oper) 0 €1-05 (Decel Time 2) 100
R Read sequence input twice R Acceleration time 3
b1-06 (Cntl Input Scans) 1 C1-06 (Accel Time 3) 100
N Operation after switching to remote mode™2 N Acceleration time 4
b1-07 | {'6C/REM RUN Sel) 0 C1-07 | (xcod Time4) 100
Run command selection for PRG mode (RUN Deceleration time 4
b1-08 | cmpaPro) 0 C1-08 | (Decal Time4) 100
Zero speed level (DCinjection braking start
b2-01 | frequency, 05 C1-09 :EFr;l;rgSESCyTlﬂnﬁg)nme 100
(DClnj Start Rreq) P
¥ DC injection braking current B Accel/decel time setting unit
b2-02 (DCinj Current) 50 C1-10 (Acc/Dec Units) 1
¥ DC injection braking time at start B Accel/decel time switching frequency
b2-03 | (Dein Time @ Sar) 000 C1-11 | (AcciDec SW Freq) 00
" DCinjection braking time at stop " S-curve characteristic time at acceleration start
b2-04 (DCInj Time @ Stop) 050 C2-01 (SCrv Acc @ Start) 020
| Speed search selection at start 0 | S-curve characteristic time at acceleration end
b3-01 | Srdsich a Start) 03 €2-02 | (5ery Ace @ End) 020
" Speed search operating current 100 " S-curve characteristic time at deceleration start
03-02 | &risrch Current) 03 €2-03 | (5Ery Dec @ Srat) 020
¥ Speed search deceleration time ¥ S-curve characteristic time at deceleration end
03-03 | (Spdsrch Dec Time) 20 €204 | (scvDec @Eng) 0%
N Timer function ON-delay time ¥ Slip compensation gain 10
b4-01 (Delay-ON Timer) 00 C3-01 (Slip Comp Gain) o3
N Timer function OFF-delay time ¥ Slip compensation primary delay time 200
b4-02 (Delay-OFF Timer) 00 €3-02 (Slip Comp Time) o3
¥ o " Slip compensation limit
b5-01 04 0 €3-03 | (siip Comp Limit) 20
- o4 - Slip compensation during regeneration
b5-02 0 1.00 C3-04 (Slip Comp Regen) ov
b5-03 — 10 C3-05 | ccudion method 0
b5-04 I 100.0 C3-06 %ﬁ‘t);lnv\cl’lggrﬁilti)m“ej operation selection 0
. . N Torque compensation gain
b5-05 o4 0.00 C4-01 (Torq Comp Gain) 1.00
¥ o N Torque compensation time constant 20
b5-06 o4 100.0 C4-02 (Torg Comp Time) o3
b5-07 "t 00 C4-03 Start torque compemsation (forward direction) 00

(F TorqCmp @ Start)

* 1. Notinitialized. (Japanese standard specifications: A1-01 = 1, A1-02 = 2)

* 2. Not displayed for some models depending on software version No.

* 3. Factory setting depends on the control method (A1-02).
* 4. Constants that cannot be used. (Do not change the settings)

-15
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Table 12.1 User Constants (Continued)
Mo s EER o TV | seng
C4-04 (S't?agrtot?qrglrﬁ:poo@mggt;ﬁion(re/ersedirection) 00 d3-04 .(lilrrrwpfrequencymdth 10
C5-01 | (rahiogariondl () gan 2090 d4-02 e 2
C5-02 é-\SRmtegral(l)timel og]oo E1-01 I(nlwr;‘a‘;ﬁl\/\?lljtlgges)etting zr?g
el e o a2 |, o
el b i s [P *
c505 | (il el s
e o 105 | U i)
Cs5-07 ?ASSRRSSQ%“QE'&?%E”W 00 E1-06 f‘;‘:;;‘i‘;gﬁ"eﬁycy) 60.0
co0s | AT ™ w0 EL07 | Mt e %
C6-01 (Cgpr%fgqege&cayx;mpevnmn 1330 E1.08 w?d?/lgl;?:é;r:?umcyvohage Dl}g
e e : 109 | i et %
cr-02 | e 100 EL-10 | i oupul Tesincy voaoe ED)
C898 | GiriiGan ELIL | ey S
C8-09 (Agzd;m?mkdamwoncomml(AFR)\lme’Q 50 E1-12 m:g_\?;‘t,;g[efé?umcyvohagemz 00
C8-30 %;:’?;flrﬂggg)cyduringaulolumng[z 2 E1-13 (B;;V\%E;g 00
dio1 | e et 000 sl AT i
ol e g S &
o105 |G~ 2209 | e
Gl e 200 | MRS :
d1-05 (F,;?;f‘mcgege'a‘*5 000 E2-05 %zronrg(\;;%}l]graamoe 223
4106 | (tancety 00 E2.06 | O ek tance 157
d1-07 fé?;;‘j‘mcge%'e‘a“’” 000 E2-07 :gggallzg:g;ﬁ?moncoemc.em1 0%
d1-08 | fregueney ieerenced 0.00 E2.08 |Gt oreore luraton cosficient 2 o
oo | e =200 | T >
d2-01 Eg?“ﬁp% ’E'ﬁ%oeunperlimit 100.0 E3.01 ?gﬁiéoﬁg[ﬁd r)nahousecemion,z 2
d2-02 | gL e tonerimt 00 E4-01 | Motor 2max. ouput frequency. 600
d3-03 (lijr%gqeggcw 00 E4-04 K/ﬁga{gig}%ﬁlpmfrmueﬂwluz 30

* 1. Factory setting depends on the control method (A1-02).
* 2. Not displayed for some models depending on software version No.

* 3. Setting unit and initial setting depend on Inverter capacity.
* 4. Constants that cannot be used. (Do not change the settings)

* 5. Setting for 200 V class Inverters. For 400 V class Inverters, double the value.
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Table 12.1 User Constants (Continued)

No. (D,\i‘:;Taey) Fsaect:ﬁ% Setting || No. (é\fsa;‘:y) Zaect:ﬁg Setting
E4-05 | QU0 B oyt requency Voltage 11 g F5.02 | g 2ol stecion T
E4-05 | NS iy ™ e 0s F6-01 [ Quiput mode ecletion 0
E4-07 x/?ll:ozr ’a ml\%ﬁ%pet;l frequency voltagen 2](2) F7-01 (F%Lé%récggjl‘\llgk)e selection 1
E5-01 (Mhﬂoé?érzzr%sgd cg[rg;m‘ 112 F8-01 (Trangwg)w;son )option (SI-FIG)nt 1
E5-02 %Dé?érzzrasl?g gr's(?)] 2“930 F9-01 %ge&’g%;{lgplﬁ)lwa from transmissin op- 0
E5-03 xﬂo:t)orrzznﬁgggi adCIIJ)"enU 11 1_]230 F9-02 :T_gﬁler(rgalFl()aADlel‘gce:lsDc'I]l;énl from transmission op- 0
E5-04 (MMuct'l‘)orrZZn;lrSg;)of polesit 4poles F9-03 ﬁl?rjl()gégrgﬁﬁrzilt)fﬁh from transmission op- 1
el [ o o0t | T e o e )
E5-06 xﬂoégle eLe;‘l(r;duclance 1 153.32 H1-01 ;\{Irg'\:lﬁ-‘f#;\célgg‘l)nput (terminal 3) 2%
F1-01 @ﬁ@”&w) 600 H1.02 mg\&-‘fﬁgalgl)nput (terminal 4) 14
F1-02 8’@ gﬂgf Is_leoigmslgr; at PG open circuit 1 H1-03 ?/Tlg\&-‘f:ar}c;igg‘i)npm (terminal 5) 3D(2)
F1-03 (C;%eg&g\fe;?lszr;al overspeed 1 H1-04 ?{lr;mn{\frl\larjlcéigi)npm (terminal 6) argg,)
F1-04 %Slgrmﬁlnsng? at deviation 3 H1-05 ?{Ir;\&-‘l#;\c;uég‘l)npm (terminal 7) eu(;l)
F1-05 (PF(';Grggt“a%n ) 0 H1-06 ?{Irg'\:ln-‘f#;\cgg:‘l)nput (terminal 8) Su(?)
F1-06 Fgedg\(l\tgspézleo()% pulse monitor) 1 H2-01 :\{Ir;\;‘f:arjlcg%g‘l)npm (terminal 9-10) 0
F1-07 g‘l)l‘e;gral value during accadecet enzblefdis- 0 H2-02 Multi-function input (terminal 25-27) 1

(PG Ramp PI/I Sel) (Terminal 25 Sef)

F1-08 (%‘eefgisg%eteg)g;\ level 115 H2-03 [\{Ir:r\&r‘f#;\c;ggn)put (terminal 26-27) 2
F1-09 %agﬁdq%ﬁeﬁ;n delay time 0‘.9 H3-01 (S_g\;l 'E’S ;d;?uon (terminal 13) o
F1-10 (Esecelfé\/liemsg?get‘i)evialion detection level 10 H3-02 ?Ti"réf%m{g%ﬂ 1000
EF1-11 f;é%ﬂgleazmg;wiaﬂon detection delay time 05 H3-03 :31{:5#?;?.1”;31'2) 00
FL12 | e of PO e teatn 1 o Ha-04 | S0l levd sleton (il 16 o
F1-13 zvplégbgg ?eGet%e;‘)' teeth 2 0 H3-05 %gk‘fﬁgc{g)gdar)\amg input (terminal 16) 0
F1-14 FFESG%)? clr)oun detection timen® 20 H3-06 (GTinré‘l%m{ga:séeg) 100.0
R e o o7 |SSer )
Fa-01 | Qe but option o Ha.0 | g fevd sletion (mind 14) 2
F4-01 | (X ey Joror sdection 2 Ha-09. | MuT-funclon andlognput (i 14 e
Fea |l 0 Fo10 | GanGeme 1 00
Firos | B ; )
ol [ 0% Ho12 | R e oo
E4-05 gggﬁllaomgzut monitor bias 00 H4-01 ?{Irgnrlé‘unr ;egcggl; (terminal 21) 5
F4-06 glggﬁzzB?gul monitor bias 00 H4-02 ﬁaej(nni‘&%mgagglrz) 100
oo | QIR 0 s | Bt

* 1. Not displayed for some models depending on software version No.

* 2. Setting for 200 V class Inverters. For 400 V class Inverters, double the value.

* 3. Setting unit and initial setting depend on Inverter capacity.
* 4. Depends on the control method (A1-02).
* 5. Factory setting in the parentheses is for 3-wire sequence.
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Appendix

Table 12.1 User Constants (Continued)

No (Oispiay) Sy | seting [ o. e TV | seng
H4-04 ?"I"anrg?nr aﬁgcgr)\ (terminal 23) 18 L6-02 '(I'_Il_)l;ggeD L;alsil\;)l;\ level 1 150
H4-05 (GTaé r:TSI‘ﬁ;mé gﬁGi)) 050 L6-03 '(I:F)';rqgeD g‘a{x:Tl: g‘ne;l mel o1
H4-06 (BT\?  (termir %ds?gg) 00 16-04 (TToégéJeD g‘azsiu\ﬁ)n selection 2 o
H4-07 &najﬁg output sg)nal level selection 0 16-05 }%ﬁ;eniaze?ivol;‘ level 2 15
H5-01 (Ss:«'&n(a:‘;?r:ﬁmr) 1F L6-06 (T?z??&‘ eoiazeﬂirﬁg)ﬁmez 01
I [ 2 7oL | g zoo
el [ g e | z
H5-04 (Ség)lgnpgajmlftge‘m)j after communication error 3 L7-03 (F.I?gaﬁﬁfgsvﬂd‘!%x)e(orque limit 200
H5-05 E:;er'r:zl::wcgg? error detection selectiont® 1 L7-04 ?rzztier;?g%a%x)etorque limit 200
L1-01 xﬂog[ E:Jlﬁcgggc%éemmn 1 L8-01 ?D'tgeéﬁ%c:ipa%{)or internal DB resistor o
102 [ Pt Loz | e e =
L2-01 mrpﬁsigrgdffg:v)a loss detection 0 L8-03 %ganglﬁen?g\)aﬁer overheat pre-alarm 3
L2-02 m?f‘é?éﬁ?m? lossridethru time %Z L8-05 I(r;ﬁuﬁg;ern-%;& protection selection 0
L2-03 mrﬂgfg& r{)'e 08 L8-07 (O;ntgl)_l:)l ;ﬁ;pshe‘a;ge protection selection o
L2or | R e e L8-10 | GBI = :
L2-05 (u F;]?\%(g:al?e d?ecu on level 1D9§) 18-17 &ar;rd f{xéq%@g r?ducu on selection 1
205 | o | BT | o
L3-01 (Sglalnli);r:/ggémsréidemmn during accel 1 01-01 ?ﬂﬂu‘m%fggﬁéﬁn .
R e e el e :
L3-03 (Ss‘;lggﬁglto’])“m" during accel 50 01.03 &rﬁg\jgcéc l;\l\;s;)f reference setting/monitor o
L3-04 (Sglalnggleegélon ?!ect\on during decel 1 01-04 féﬁ;%ﬁ.?"fd constant setting 0
L3-05 (Sslal”ré}r%enngzﬂ selection during running 1 01-05 a)g;g%?;)ill%ay selection 0
L3-06 (Sslalllggier?t?wn It;ve( during running 160 02-01 I(g(é:;.égﬁg{lgggﬁey enable/disable 1
L4-01 (nggdAag%ree:f;ZC;ion level 00 02-02 ST?(F)’HKW during control circuit terminal op- j

(Oper STOPKey)
L4-02 (Sg;egd:;r;:xﬁ%ion width 20 02-03 t{ﬁ;cgrg;’;;si)nma value 0
o0 | S o2 | ndian z
L4-04 (sg;ec?dA%%re?vl\jlgxeﬂcg width (+/-) 20 02-05 ((r)p;;ﬂlcry’\;leﬁrs?ce ‘setting method:1 0
L4-05 %};}r?‘i)usn év;)en frequency referenceis missing ° 02-06 grg)anl:‘rérc\tiemion when digital operator is o
(Oper Detection)
L5-01 E\lr\rllznmbg(f r;;;g;)tsr)am attempts 0 02-07 %:r;giyﬁerggeg)ion time setting o
L5z | i 0 oz | gt o
Le0L | ey s 0209 | {esme =" %

* 1. Not displayed for some models depending on software version No.

* 2. Setting unit and initial setting depend on Inverter capacity.

* 3. Setting for 200 V class Inverters. For 400 V class Inverters, double the value.

* 4. Not initialized. (Japanese standard specification is 02-09 = 0.)
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128ser Constants

Table 12.1 User Constants (Continued)
No- (D,\i‘;;?;) Za(\ecr:i?%l Setting |f No. (S\::[Taey) cht:i?g Setting

P1-01 \i\g\‘ghrgeoc\r\;ngreegequmcy 00 P3-05 Fggt&ug:afl:;n)nplawon Detection Width pulsg

P1-02 m;ﬁhl%g;?w;?{aaas 05 P3-06 roog\éo’ggg%r‘g))la\on Cancel Width ptﬁ(;s

P1-03 | i e iy " 020 P3-07 | Qeniaion e 20

P1-04 | jotol Consant section 1 P3-08 | Geat Ratio () 10000

il e el I ot | v g

P3-01 |t norign puites P3-12 [ Dither ovd 0

R e o
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A

AC Reactor[B- 14

acceleration(6 - 1106 - 16
acceleration/decel eration ramp hold(7 - 33
access levels[lL - 504 - 6% - 1906 - 2

Advanced[l - 5[4 - 6
setting user constants 4 - 10

AFR
See automatic frequency generator

anaog input characteristics_bain and biasL7 - 45

anaog inputsCh - 5
adjustingChain and bias(b - 6
switching(b - 5

Anaog Monitor Card[bettingsL - 28
Analog Reference CardkettingsLY7 - 27

ASR
See speed loop

automatic frequency regulator[7 - 5

autotuning(L - 404 - 29
input voltage setting[(flux vector control (6 - 27
open-loop vector control (6 - 17
faults(6 - 21
setting user constantsb - 18

B

Basic[lL-5(4-6
setting user constants[4 - 9

biasCnalog inputs(b - 6
braking resistor[B - 17

Braking Resistor Unit[112 - 8
connecting(B - 17

Braking Unit(112 - 8
connecting(B - 17
parale[B-18

BUS (option communications error)[D - 7

C

cables[length[B - 16

CALL (serid communicationscal)[® - 7
carrier frequency (7 - 24

CE (MEMOBUS communications error)[D - 7
CF (out of control)(D - 4

closed-loop connectors
control circuit(B - 28
main circuit(B3 - 8

Index- 1

common functions¥ - 17
communications error (CE)(D - 7
connection diagrams(B - 4(B - 12
constants write enable[ 7 - 36
contact outputs[1L2 - 14

control fault (CF)[D -4

control inputs(6 - 9
responsiveness’b - 9

control method(hffects on factory settings(B - 35
control methods[4 - 2006 - 3

CPF[D-4

cumulative operating timel 7 - 63

D

DC injection braking commandL - 40
DC injection braking function(7 - 18
DDS/SI-B external error detected[D - 7

deceleration[6 - 11[6 - 16
time switching frequency (6 - 11
times(6 - 16

DEV (speed deviation)[® - 4[B -7

Digital Operator[IL - 5[1L - 8(5- 9
ataching(2 -9

Digital Output Card[7 - 29

Digital Reference Card[hettings[7 - 28
dimensions[2 - 4

display[Chtatus(b - 4

E

E-15 (Si-F/G communications error)(D - 7
EF (external fault)(® - 4[0-6[D-7

EFO (option external fault)(® - 7
EFO(D-4

eectromagnetic switch[(B - 15

emergency stop[b - 1006 - 16
time setting(6 - 10
time switching frequency (6 - 11
times(6 - 16

enclosed, wall-mounted type[2 - 3
installation conditions[? - 6

ERR (EEPROM read/write error)[D - 8
errorsbperation(D - 8
excessive speed deviation[D - 4[D - 7
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external baseblock NCL7 - 32 I
external baseblock NOLY - 32

external faults[7 - 37 IGBTLLL- 4
external speed search 177 - 40

external speed search 2[7 - 40

inductive noiseCtountermeasures(B - 15
initial excitation functionflux vector control (6 - 26

initialize mode[# - 18
user constant list(B - 3

F input voltage[ketting(b - 5
factory settingslL2 - 15 inrush prevention circuit fault (UV3)[(D - 2
fault reset[T7 - 35 inspection(10-3
fault restart settingsL7 - 56 instellat.i.onDZ -7
conditions(2 - 6
faultsD - 2 enclosed, wall-mounted type[? - 6
autotuning open-chassistype 2 - 6
flux vector control (6 - 31 Stel2-6
open-loop vector control (6 - 21 spacel R - 7
detection functionsflux vector control (6 - 23 . . X
minor(® - 6 insulated gate bipolar transistor
SeelGBT
flux vector control (1L - 406 - 227 - 10 . . .
PG Speed Control Cards(b - 22 inverter capacity Chffects on factory settings[B - 36
forward/reverse run commands input together (EF)(D - 6 inverter overheat pre-alarmL - 43

frequency detection settingsLY - 53 inverter overheating pre-dlarm (OH2)(D - 6

frequency referencesClL - 406 - 4[5 - 13[17 - 24

function selection(6 - 16 J

jog[b-13

mqu-gepEB -13 joglB - 85 16
presetting(6 - 8

selecting(b - 4 jump frequencies[7 - 25

selecting the sourcel 6 - 7
selecting the units(b - 7

terminal 13 signal level(6 - 4 K

termina 14 signal level[(B - 4

termina 16 signal level[(6 - 5 key function settings[J7 - 61

voltagerangelb - 4
front cover L

mounting(2 - 9

removing[2-8[2-9 language - 19

LF (output phaseloss)[D - 3
G load short-circuit (SC)(D - 2

gainCanalog inputs(B - 6 local/remote selection[7 - 32

GF (ground fault)(® - 2
groundCiviring(B - 16 M
ground fault (GF)[B - 2

magnetic contactor(B - 13[B - 15
ground fault interrupter(B - 13

main circuit
input sdewiring(B - 13
H output sidewiring(B - 15

main circuit overvoltage (OV)[D - 6
hardware protection settingsl7 - 57

Index- 2
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main circuit terminals(B - 6

main circuit undervoltage (UV)(D - 6
main circuit undervoltage (UV1)[D - 2
main circuit voltage fault (PF)(D - 3
maintenance[110 - 3

mass2-5

MEMOBUS communications[T7 - 47

modes
Inverter(% - 4
switching(4 - 5

modified constants mode[% - 31
molded-case circuit breaker[B - 13
momentary power loss settingsLY - 49
monitor outputCbdjustingl 7 - 46
monitoringCtartup(¥ - 16

motor
using the Inverter for aspecia motor(112 - 5
using the Inverter for a standard motor[112 - 4

motor constantsL - 5

motor overload OL1LY7 - 43

motor protection settings[7 - 48
multi-function anaog input selection[7 - 34

multi-function analog input/frequency referenceturrent(]
7-44

multi-function anaog output settingsL - 46
multi-function analog output signal level[(7 - 46
multi-function input functions[B - 21
multi-function input settings(¥ - 31
multi-function inputs(B - 12

multi-function output functions[B - 22
multi-function output settingsLY7 - 41

N

no-loadCbperation(5 - 8
Digital Operator[5 - 9
frequency reference setting(b - 8
status checking(b - 9

noise filter
output side[B - 15
LC/RCB- 15

power supply side[B - 14

O

OC (overcurrent)(® - 2

Index- 3

OH (heat sink over temperature)[D - 6

OH [OH1[(heat sink over temperature)[D - 3
OH2 (overheat 2)[D - 6

OH2 darm signal (7 - 34

OL 1 (motor overloaded)[® - 3

OL2 (inverter overloaded)(® - 3

OL 3 (overtorque detection 1)[(D - 3[D - 6
OL4 (overtorque detection 2)[D - 3[(D - 6
OPE[D-8

open-chassistypel2 - 3

openhassis typelinstallation conditions 2 - 6
open-loop vector control (6 - 17077 - 2
open-loop vector control (1L - 4

operation mode[ % - 11

operator display selection[7 - 60

OPR (operator disconnect)(D - 4

Option Card transmission error (BUS)(D - 7
option card/inverter selection(7 - 32

Option CardskettingsL - 26

OS (overspeed)(P-3(D- 6

output open phase (LF)[D - 3

OV (overvoltage)[® - 2[D - 6

overcurrent (OC)[D -2

overspeed(® - 3[D -6
flux vector control (6 - 24

overtorque 1 (OL3)[D-6
overtorque 2 (OL4)[D - 6
overtorque detection settings(Y7 - 56

P

password[%4 - 23
PF (input phase loss)(D - 3
PG
constant[flux vector control (6 - 22
disconnection stopping method[Flux vector control (6 - 23
flux vector control (6 - 22
pulse output monitor division ratelflux vector control (J
6-23
rotation direction[flux vector control (6 - 22
speed deviation[Flux vector control (6 - 24

PG disconnection detection[® - 4

PG Speed Control Card(6 - 22
installing(B - 24
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termina blocks[B - 25 speed control
wiring(B - 28 flux vector control (6 - 32
wiring(B - 26 integra time
flux vector control (6 - 32
PGO (PG [D-4[®-6
(PG open) low-speed gain(b - 32
phase advancing capacitor[B - 15 proportiona gain
power supplies’s - 4 flux vector ot?ntrol [6-32
inputTonnecting(B - 13 low-speed gain(b - 32

- heniamL2 .5 responsiveness[flux vector control (6 - 33
power transmission mechanism(l12 -
. speed control gain(flux vector control (6 - 34
programmm? mEgeDl -26 fine adjustments(s - 34
parameter list(B-4

PUF (DC bus fuse open)(® - 2
Pulse Monitor Card[kettings[Y - 30

speed control integral reset(7 - 34
speed control proportional gain(Y7 - 41
speed feedback[V - 5

speed search function(7 - 20

Q stall prevention function settingsL¥ - 51
Quick-start(# - 6 Status Monitor[4 - 12
setting user constants[4 - 8 Stopping methodCB - 12
Quick-start[11 - 5 deceleration[5 - 12

flux vector control (6 - 25
R surge absorber[(B - 14
radio noise[tountermeasuresB - 16 T

reference sourcel6 - 4
temperature[ 2 - 6

termina block(B - 5

reverse operation[6 - 11
RH (dynamic brake resistor)[(® - 3
RR (dynamic brake transistor)[® - 3

run(b- 9
command(6 - 9

torque compensation function(7 - 23

torque limits[7 - 307 - 11
andog inputs[7 - 4% - 11

sourcel b - 9 Transmission Option Card DPRAM error (CPF23)(D - 5
Transmission Option Card model code error (CPF22)[B - 5
S Transmission Option Card sdlf diagnostic error (CPF21)[(D - 5

trim control increase and decreasel 7 - 36

S-curve characteristic function(7 - 21 troubleshooting(® - 100 - 9

SC (short circuit)(D - 2
sequence control (B-wire[6 - 13 U
sequential operation[% - 21

settings up and down commandsL - 34
anaog output bias (terminal 21)[H4-03[6 - 34
analog output blais(terml.nal 23)[H4-06[6 - 34 application constants[B - 4
anaog output gain (termina 21)[H4-02(6 - 34 autotuning
anaog output gain (termina 23)[(H4-05(6 - 34 acodleration/deceleration[B - 7
anaog output level selection[H4-07(6 - 34
anaog output sdlection (termina 21)[H4-016 - 34 factory tuning[B - 11
anaog output selection (terminal 23)[H4-046 - 34 motor slip compensation[B - 8

SI-B communications error(® - 7 S-curve acceleration/deceleration[B - 8

speed control (B - 10

torque compensation[B - 9

dlip compensation gain(7 - 15(77 - 22 autotuning constants(B - 7

user constants[4 - 23

carrier frequency[B - 10

SI-F/G communications error detected[® - 7

specificationsCInverters[11 - 2
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constants with factory settings dependent on control meth- multi-function inputs(B - 21
od(B-35 multi-function outputs(8 - 22
ooir:?gt? ;gth factory settings dependent on inverter capac- UV (DC bus undervoltage) (B - 6
DC braking(B -5 UV1 (DC bus undervoltage) (D - 2
factory setfings{ 112 - 15 UV2 (CTL PS undervoltage)(D - 2
initializing[4 - 21
lists UV3 (MC answerback)[® - 2
initialize modelB - 3
programming mode(B - 4
motor constants[B - 14 V
motor 2 control method(B - 16
motor 2 setup[B - 17 motor constants[7 - 13

motor 2 V/f pattern(B - 16

vector control (1L - 4
motor setup[B - 15

flux(lL - 4
Wi Pattem[B -14 ' open-loopL - 4
operation mode selections[B - 4
operator constants[B - 32 ventilation[2 - 6
monitor selections[B - 32 voltage[b - 506 - 27
multi-function selections[B - 33 inputb- 5
options[B - 18 autotuning in flux vector control (6 - 27
other option setup(B - 19
PG option setup(B - 18 voltagerangelB - 4
protection constants(B - 26 frequency referencels - 4
fault restart(B - 29 VS Operator[112 - 13
hardware protection[8 - 30
motor overload(B - 26
power loss ridethrough(B - 26 W
reference directions[B - 28
stall prevention[B - 27 warning label DvOviii

torque detection[B - 29
torque limitsCB - 30
reference constants[B - 12

wiresizes B - 6
control circuits(B - 20

jump frequencies(B - 13 wiring

preset references B - 12 connection diagrams[ B - 12

reference limits(B - 12 control circuit(B - 20
smsie%ch speed(B -6 write-protect(% - 23

Advanced[% - 10

Basic[#-9 Z

Quick-start(¥ - 8

terminal constantsCB - 21
analog inputs[B - 23 zero-speed(7 - 43
analog outputs(B - 25 zero-speed operation[Flux vector control (6 - 25
MEMOBUS communications[B - 25
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