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Preface

Preface

Thank you for purchasing the compact High-capacity VARISPEED-616G5 Inverter Panels with

neurovector control.

This manual is designed to ensure correct and suitable application of the High-capacity
VARISPEED-616GS5 Inverter Panels. Read this manual before attempting to install, operate, main-
tain, or inspect an Inverter and keep this manual in a safe, convenient location for future reference.

Be sure you understand all precautions and safety information before attempting application.



Safety Information

The following conventions are used to indicate precautions in this manual. Failure to heed precautions provided
in this manual can result in serious or possibly even fatal injury or damage to 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.

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

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

ISO JIS

A <

The ISO symbol is used in this manual.

Both of these symbols appear on warning labels on Yaskawa products. Please abide by these warning labelsregard-
less of which symbol is used.

©Yaskawa, 1998

All rights reserved. No part of this publication may be reproduced, stored in a retrieval system, or transmitted,
in any form, or by any means, mechanical, electronic, photocopying, recording, or otherwise, without the prior
written permission of Yaskawa. No patent liability is assumed with respect to the use of the information 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 this manual. 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.



Visual Aids

Visual Aids

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

<EXAMPLEp Indicates application examples.

OM’ Indicates supplemental information.

IMPORTANT Indicates important information that should be memorized.
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General Precautions

® The diagrams in this manual may be indicated without covers or safety shields to 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 this manual 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 a new copy of the manual due to damage or loss, contact your Yaskawa rep-
resentatives or the nearest Yaskawa sales office and provide the manual number shown on
the front cover.

® [f nameplates become warn or damaged, order new ones from your Yaskawa representa-
tives or the nearest Yaskawa sales office.



Safety Precautions

Safety Precautions

H Confirmations upon Delivery

/\ CAUTION

® Never install an Inverter Panel that is damaged or missing components. 2-2
Doing so can result in injury.

H Transportation

/\ CAUTION

Page
e Crane operation must be performed only by an authorized person qualified to oper- 2-4
ate cranes.
Otherwise, injury or damage caused by dropping lifted objects.
H Wiring
A WARNING
Page
e Always turn OFF the input power supply before wiring terminals. 3-2
Otherwise, an electric shock or fire can occur.
e Wiring must be performed by an authorized person qualified in electrical work. 3-2
Otherwise, an electric shock or fire can occur.
® Be sure to ground the ground terminal. 3-2

(400-V and 575-V Class Inverters: Ground to 10 €2 or less)
Otherwise, an electric shock or fire can occur.

e Always check the operation of any emergency stop circuits after they are wired. 3-2
Otherwise, there is the possibility of injury. (Wiring is the responsibility of the user.)

e Nevertouch the output terminals directly with your hands or allow the output lines to 3-2
come into contact with the Inverter Panel casing. Never short the output circuits.

Otherwise, electrical shock or grounding can occur.

/\ CAUTION

e Checkto be surethatthe voltage of the main AC power supply satisfies the rated volt- 3-2
age of the Inverter Panel.

Injury or fire can occur if the voltage is not correct.

e Do not perform voltage withstand tests on the Inverter Panel. 3-2
Voltage withstand test can damage semiconductor elements and other components.

° Clonnect Braking Resistor Units and Braking Units as shown in the 1/O wiring exam- 3-2

es.

gtherwise, a fire can occur.

e Tighten all terminal screws to the specified tightening torque. 3-2
Otherwise, a fire may occur.

® Do not connect AC power to output terminals U, V, and W. 3-2
The internal Inverter Module will be damaged if voltage is applied to the output terminals.

e Do not connect phase-advancing capacitors or LC/RC noise filters to the output cir- 3-2
cuits.
The Inverter panel can be damaged or internal parts burnt if these devices are connected.

e Do not connect electromagnetic switches or contactors to the output circuits. 3-2

Ifaloadisconnected while the Inverter Panelis operating, surge current will cause the overcur-
rent protection circuit to operate.




H Setting User Constants

/A CAUTION

e Disconnect the load (machine, device) from the motor before autotuning. 4-29

The motor may turn, possibly resulting in injury or damage to equipment. Also, motor
constants cannot be correctly set with the motor attached to a load.

H Trial Operation

/A WARNING

® Checkto be sure that the front door is closed before turning ON the power supply. Do 5-2
not open the front door during operation.

An electric shock may occur if the front door is open when power is ON.
® Do notcome close to the machine when the fault reset function is used. Ifthe alarmis 5-2

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.

® Provide a separate emergency stop switch; the Digital Operator STOP Key is valid 5-2
only when its function is set.
Injury may occur.

e Resetalarms only after confirming thatthe RUN signalis OFF. Ifan alarmis reset with 5-2
the RUN signal turned ON, the machine may suddenly start.
Injury may occur.

/A CAUTION

e Don’t touch the radiation fins (heat sink), braking resistor, or Braking Resistor Unit. 5-2
These can become very hot.

Otherwise, a burn injury may occur.
e Be sure that the motor and machine is within the applicable ranges before starting 5-2

operation.
Otherwise, an injury may occur.

® Provide a separate holding brake if necessary. 5-2
Otherwise, an injury may occur.

® Don’t check signals while the Inverter is running. 5-2

Otherwise, the equipment may be damaged.

® Be carefulwhen changing Inverter Panel settings. The Inverter Panelis factory setto 5-2
suitable settings.

The equipment may be damaged is unsuitable settings are used.
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Safety Precautions

H Maintenance and Inspection

/A\ WARNING

e Do not touch the Inverter Panel terminals. Some of the terminals carry high voltages 10-2
and are extremely dangerous.

Touching the terminals can result in electric shock.
e Always have the protective coverin place when power is being supplied to the Invert- 10-2

er. When attaching the cover, always turn OFF power to the Inverter through the
MCCB.

Doing so can result in electric shock.

e Afterturning OFF the main circuit power supply, wait untilthe CHARGE indicatorlight 10 -2
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 au-  10-2
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.

e Before mounting or dismounting a Module, make sure that the main circuitandcon-  10-5
trol power supply have been turned OFF.
Not doing so can result in electric shock.

® Do not dismount a Module until the CHARGE lamp on the Module turns OFF after  10-5
turning OFF the power supply.
An electric shock may occur is the Module is dismounted while still charged.

e Use special lifts for mounting or dismounting a Module. 10-5
Not doing so can result in injury.

® The Modules are heavy, and mounting or dismounting the Modules must be per- 10-5

formed by three workers: One to operate the lift and two others for mounting and dis-
mounting the Modules.

Not doing so can result in injury
e Before disposing of a Module, open a hole in the heat sink attached to the Moduleto 10 - 12
purge gas.
Exposing the heat sink to a high temperature without opening a hole in the heat sink can result
in explosion and injury.

/\ CAUTION

e ACMOSICisusedinthe control board. Handle the control board and CMOS IC care- 10-2
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.

e Donotchangethe wiring, or remove connectors orthe Digital Operator, duringopera- 10 -2
tion.
Performing this word during operation can result in personal injury.

M Others

/A\ WARNING

e Do not attempt to modify or alter the Inverter.
Alterations or modifications can result in electrical shock or injury.
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Warning Label Contents and Position

There is a warning label on the Inverter in the position shown in the following illustration. Always heed the warn-
ings given on this label.

-
oo
1]

Warning label

position %ﬂ ﬂ

I N The illustration shows a 400-V class (200-kW)
and a 575-V class (300-kW) Inverter.

Warning Label Contents

A BB A

IFh, REDHZTNHHVET,

- BRI BGOSR

BEMA T Z OIS T
REDBEZThHhHYET,

. EERRUBRENE 5 SR, K
TEBIIENTLREL,

- BRI AT T REL,

A WARNING A

May cause injury or electric
shock.

- Please follow the instructions in
the manual before installation or
operation.

- Disconnect all power before opening
the door of panel. Wait 5 minutes
until DC Bus capacitors discharge.

+ Use proper grounding techniques.

Definition of Terms

The following definitions are used in this manual unless otherwise specified.
Inverter: Inverter Panel
Module: Inverter Module or Converter Module
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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 messages in Japanese, change to the English mode using the follow-

ing steps.

(This manual provides descriptions for the English mode.)

Power ON ]

YAV Sy B 7 ¢
U1-01=0.00 HZ

MENU I

G5% E—FEY4Y *
FS147E—F

DATA I DATA
S ENTER TS ml
Gs5% E—FEV429 ‘ 4> (Language) A1-00=1 * ¥
AvFavteyra =13 (Japanese) ‘ Z&R >3 (Japanese) ’
A~
A1-00=0
English

DATA
ENTER

i

‘ Entry Accepted ]

: MENU I
% Main Menu % ] | Select language ]

Operation | English
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Introduction

This chapter provides an overview of the VS-616GS5 Inverter and describes
its functions and components.

1.1 Outline and Functions .................. 1-2
1.1.1 Outline of Control Methods ................... 1-2
1.1.2 Functions ........ ... i 1-2
1.2 Nomenclature ......................... 1-5
1.2.1 VS-616G5 Components ................c...... 1-5
1.2.2 Digital Operator Components ................. 1-6




Introduction

1.1.2 Functions

1.1 Outline and Functions

The VS-616GS Inverters provides full-current vector control based on advanced control logic. An autotuning
function is included for easy vector control.

The Digital Operator provides a liquid crystal display that is 2 lines by 16 characters in size. User constant set-
tings and monitor items are easily read in interactive operations in either Japanese or English. (The display lan-
guage can be changed by setting a user constant.)

1.1.1 Outline of Control Methods

The VS-616GS5 uses four control methods.

e Open-loop vector control (factory setting)
e Flux vector control
e V/f control without PG
e V/f control with PG feedback
PG stands for pulse generator (encoder).

Vector control is a method for removing interference with magnetic flux and torque, and controlling torque
according to references.

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

Vector control can be replaced by the conventional V/f control system. If the motor 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.
e V/f control without PG: Conventional Inverter control mode. Used for multi-drive operation

(connecting multiple motors to one Inverter).

e V/f control with PG feedback: Simple speed feedback control. (For applications with the PG
connected to the machine shaft rather than the motor shaft.)

The control characteristics for each mode are shown in Table 1.1.

Table 1.1 Control Method Characteristics

Characteristic Vector Control V/f Control
Open-loop Flux Vector Without PG With PG feedback
Speed Control 1:100 1:1000 1:40 1:40
Range
Speed Control +0.2 % +0.02 % +2t03 % +0.03 %
Precision
Initial Drive 150% at 1 Hz 150% at 0 r/min 150% at 3 Hz

1.1.2 Functions

H Autotuning

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

Autotuning allows flux vector control to operate accurately with virtually any normal AC induction motor,
regardless of the supplier.

Always perform autotuning for motor unit separately before vector control operation.

H Torque Control

Torque control is effective for flux vector control with PG. Torque is controlled by taking multi-function
analog input signals as torque references. Torque control accuracy is £5%. Switching is possible between
torque control and speed control.

B V/f Pattern Settings

V/f pattern settings are effective for V/f control. Select a V/f pattern according to the application from
among the 15 preset V/f patterns. Custom V/f patterns can also be set.



1.1 Qutline and Functions

B Frequency References

The following five types of frequency references can be used to control the output frequency of the Invert-
er.

e Numeric input from the Digital Operator
e Voltage input within a range from 0 to 10 V

e Voltage input within a range from 0 to 10 V (with negative voltages, rotation is in the opposite direc-
tion from the run command.)

o Current input within a range 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 nine frequency references can be registered with the Inverter. With remote multi-step speed
reference inputs, the Inverter can operate in multi-step speed operation with a maximum of nine speed
steps.

H PID Control

The Inverter has a PID control function for easy follow-up control. Follow-up control is a control method
in which the Inverter varies the output frequency to match the feedback value from the sensor for a set
target value.

Follow-up control can be applied to a variety of control operations, such as those listed below, depending
on the contents detected by the sensor.

e Speed Control: With a speed sensor, such as a tachogenerator, the Inverter regulates the rotat-
ing speed of the motor regardless of the load of the motor or synchronizes the
rotating speed of the motor with that of another motor.

e Pressure Control: With a pressure sensor, the Inverter performs constant pressure control.
e Flow-rate Control: By sensing the flow rate of a fluid, the Inverter performs precise flow-rate
control.

e Temperature Control: ~ With a temperature sensor, the Inverter performs temperature control by fan
speed.

B Zero-servo Control

Zero-servo control is effective with flux vector control. Even at a motor speed of zero (r/min), a torque
of 150% of the motor’s rated torque can be generated and the average servomotor holding power (stopping
power) can be obtained.

B Speed Control By Feedback

Speed control using feedback is effective with a PG. An optional PG Speed Control Card be used to enable
feedback control for speeds, thereby improving speed control accuracy.

B Dwell Function

By holding the output frequency for a constant time during acceleration and deceleration, acceleration and
deceleration can be performed without stepping out even when driving a motor with a large startup load.

B Low Noise

The output transistor of the Inverter is an IGBT (insulated gate bipolar transistor). Using sine-wave PWM
with a high-frequency carrier, the motor does not generate metallic noise.

B Monitor Function

The following 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, torque ref-
erence, status of 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.
B Bilingual Digital Operator

The Digital Operator can display either English or Japanese. The Digital Operator’s liquid 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.

B Harmonic Countermeasures

All VS-616GS5 Inverters incorporate a DC reactor in the Inverter Panel to easily handle high-frequency
control guidelines.
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1.1.2 Functions

B User Constant Structure and Three Access Levels

The VS-616GS5 has a number of user constants for setting various functions. These user constants are clas-
sified into a hierarchy to make them easier to use.

The levels are as follows from top to bottom: Modes, Groups, Functions, and Constants. The access levels
for the user constants are shown in Table 1.2.

Table 1.2 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.)
Constants Individual user constant settings.

The VS-616GS5 allows the following three access levels to be set in order to further simplify setting user
constants. (An access level is a range 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.

In general, press the DATA/ENTER Key to move from an upper to a lower 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 constants that can be set, pressing the DATA/ENTER Key jumps directly to the user constant
level; whereas for the Advanced access level, which has many user constants, pressing the DATA/ENTER
Key first leads to the Group level.

MENU Operation mode ‘

Initialize mode ‘

. ‘ DATA
A Programming mode | ENTER

| \ |
[Advanced] [Basic] [Quick-Start]

<

Displays group level. Displays function level. Displays constant level.

¥ ¥ ¥

' 4{ Application }—’—{ b1 Sequence b1-01 Reference source ‘

I
b1-02 Run source ‘

b1-03 Stopping method ‘

Constant to be changed _

4{ Tuning C1 Accel/Decel C1-01 Accel Time 1 ‘
4{ Reference C2 S-curve Acc/Dec C1-02 Decel Time 1 ‘
[Mode] ‘ [Groups] ‘ [Functions] ‘ [Constants]

Fig 1.1 Access Level Structure



1.2 Nomenclature

1.2 Nomenclature

This section provides the names of VS-616G5 components, and the components and functions of the Digital
Operator.

1.2.1 VS-616G5 Components

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

1
il .

Control Unit

Inverter Module |

Charge lamp

Power Supply
Unit

Fig 1.2 Appearance of VS-616G5, Model CIMR-G5A (400 V, 200 kW)
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1.2.2 Digital Operator Components

1.2.2 Digital Operator Components

This section describes the component names and functions of the Digital Operator. The component names
and functions are shown in Figure 1.3 and key functions are described in Table 1.3.

4 3\

DRIVE FWD REV REMOTE . .
e e e SEQ e REF }Operaﬂon 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.
Frquency Ref SEQ: Lit when an operation reference from the
U1-01 = 00.00 HZ R L
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.
LOCAL N
V_ y_ V_
DATA
JOG
AN ENTER
V_ V_ v,
— Keys
FWD >
REV V RESET Execute operations such as setting user constants,
monitoring, jogging, and autotuning.
() ()
RUN STOP

Fig 1.3 Digital Operator Component Names and Functions
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Table 1.3 Key Functions

Key Name Function
Switches between (LOCAL) operation via the Digital Operator
LOCAL and control circuit terminal (REMOTE) operation.
LOCAL/REMOTE Key . . .
REMOTE This key can be enabled or disabled by setting a user constant
(02-01).

MENU MENU Key Displays menus.

g

Returns to the status before the DATA/ENTER Key was

ESC ESC Key pressed.

Enables jog operation when the VS-616GS5 is being operated
oG JOG Key from the Digital Operator.
FWD FWD/REV Key Selects the rotation direction of the motor when the VS-616G5

is being operated from the Digital Operator.

RESET K Sets the number of digits for user constant settings.
e
y Also acts as the reset key when a fault has occurred.

Selects menu items, groups, functions, and user constant

Increment Ke .
y names, and increments set values.

Selects menu items, groups, functions, and user constant

Decrement Ke
y names, and decrements set values.

316

Enters menu items, functions, constants, and set values after

ENTER DATA/ENTER Key they are set.
o Starts the VS-616GS5 operation when the VS-616GS5 is in opera-
RUN
RUN Key tion with the Digital Operator.

Stops VS-616GS5 operation.

STOP 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.

Inverter OUM
FWD > "{RUN : ;
-  LRUN o =
REV J v J RESET J STORL : ——
Frequency setting - :
0 0 : ; :
RUN STOP RUN @ @
STOP e fed
Es & .
Lit Blinking Not lit

The RUN and STOP indicators light and blink to indicate operating status.
Fig 1.4 RUN and STOP Indicators
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This chapter describes the checks required upon receiving a VS-616GS5 In-
verter and describes installation methods.
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Handling Inverters

2.1.1 Nameplate Information

2.1 Confirmations upon Delivery

/\ CAUTION

® Never install an Inverter Panel that is damaged or missing components.
Doing so can result in injury.

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

Table 2.1

Checks

ltem

Method

delivered?

Has the correct model of Inverter been

of the Inverter Panel (See 2.1.1).

Check the model number on the nameplate on the back of the front panel

Is the Inverter damaged in any way?

Inspect the entire exterior of the Inverter t
other damage resulting from shipping.

o see if there are any scratches or

loose?

Are any screws or other components

Use a screwdriver or other tools to check

for tightness.

If you find any irregularities in 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, 400 VAC, 200 kW standards

Model number —=

Input specifications —s

Output specifications —
Output capacity —>

Lot number —>

Serial number —»

TRANSISTOR INVERTER
MODEL CIMR-G5A4200 SPEC 42008A <— Inverter specifications
RATINGS
INPUT 380 - 460 V 385 A
OUTPUT 3PH 0 - 460 VAC 0 - 414 A
KVA
CODE No. 71616-G5A42008A.
SER No. MASS 800Kg DATA [<— Mass

YASKAWA ELECTRIC CORPORATION JAPAN

Inverter Panel Model Numbers

CIMR - G5 A 4 2008

[ >

T Revision code (Specification code is en-
Inverter Panel tered for special specifications.)
VS-616G5 No. Protective structure
No Specification 8 | Enclosed self-standing structure
A Standard domestic model
No. Max. Motor Capacity
200 200 kW
No. Voltage Class — 4t00 40? kW
- (o} (o]
4 AC !nput, 3-phase, 400 V 800 800 KW
5 AC input, 3-phase, 575 V




2.2 Temporary Storage

2.2 Temporary Storage

Observe the following precautions when storing the Inverter Panel for a period of time before installation.
2.2.1 Storage Location

Store the Inverter Panel under the following conditions.

e Indoors

e In alevel and flat location

e In a well-ventilated location at a low temperature and low humidity
e In alocations not subject to vibration

e In alocations not subject to dust, harmful gases, or salt

2.2.2 Storage Method

Store the Inverter Panel in the following manner.

e Place the Inverter Panel on sleepers as shown below. (Do not place it directly on the floor.)
o Cover the Inverter Panel with the polyethylene cover that is attached at the time of shipment.

Inverter Panel

Cover

Floor \. /K Q“\_//N \1\\/1&—“ -~ -

Sleeper

Fig 2.1 Storage Method
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2.3.1 Precautions During Transportation

2.3 Transportation

/\ CAUTION

e Crane operation must be performed only by an authorized person qualified to operate cranes.
Otherwise, injury or damage caused by dropping lifted objects.

The Inverter Panel should be transported using either the lifting wires or rollers. Before transporting the Inverter
Panel, make sure that the door and internal components are secured.

2.3.1 Precautions During Transportation

Do not push or drag the Inverter Panel on concrete floors or floors other than ones which have em-
bedded channel base or steel plates.

Do not turn over or roll the Inverter Panel.

Do not subject the Inverter Panel to vibration or shock exceeding 4.9 m/s? (0.5 G) during transporta-
tion.

2.3.2 Lifting with Wires

When lifting the Inverter Panel, use wires with sufficient strength that withstand the mass.

When using wires to lift the Inverter Panel, route wires so as to provide a lifting angle of 60° min., as
shown in Figuure 2.2 below. If the lifting angle is less than this, allowable lifting loads will not be as-
sured.

Place each wire through the lifting hole provided in the lifting angle.
Do not lift the Inverter Panel as shown in Figure 2.3.

When lifting the Inverter Panel using a crane, first gradually lift the wires until they become taught.
Lift the Inverter Panel only after making sure that the wires are taught. Lift the Inverter Panel up or
down slowly. When placing the Inverter Panel on the floor, stop lowering it just before it reaches the
floor and then slowly lower it on the floor to avoid any shock to the Inverter Panel.

Lifting angle

Fig 2.2 Wire Lifting

Wire

Lifting angle

Fig 2.3 Bad Lifting Example

2.3.3 Transporting on Rollers

When transporting the Inverter Panel using rollers, carefully push the Inverter Panel so as not to distort the
frame or damage the Inverter Panel surface.




2.3 Transportation

e Userollers equivalent to gas pipes with an approx. diameter of 30 to 50 mm. The length should be such
that the rollers extend beyond the Inverter Panel on both sides by approx. 100 mm.

e When the Inverter Panel has been moved to a desired location, carefully lift the Inverter Panel with
alifting bar and remove the rollers. Insert the lifting bar at the four corners of the box as shown in Fig-
ure 2.4.

When inserting a lifting bar under the door, be careful not to damage the door with the lifting bar.

e

Fig 2.4 Lifting Bar Insertion Locations
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2.4 External Dimensions and Mounting Dimensions

B 400-V Class (200 kW) and 575-V Class (300 kW) Inverter Panels
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600 600 open:
1200 ‘ 570 max. 770
\30
Generated CIMR-G5A] 4200 5300
loss (W)
Converter Module 1030 1030
Inverter Module 3430 4410
Control Unit 50 50
Discharge Resistor 60 100
Control Power Transformer 80 80
DC Reactor 150 150
Coupling Reactor - -
Total 4800 5820




2.4 External Dimensions and Mounting Dimensions

B 400-V Class (400 kW) and 575-V Class (600 kW) Inverter Panels
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Total 11020 13060




Handling Inverters

B 400-V Class (600 kW) and 575-V Class (900 kW) Inverter Panels
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2.4 External Dimensions and Mounting Dimensions

175

B 400-V Class (800 kW) and 575-V Class (1200 kW) Inverter Panels
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2.5.1 Installation Site

2.5 Checking and Controlling the Installation Site
Install the VS-616GS5 in the installation site described below and maintain optimum conditions.
2.5.1 Installation Site

Install the Inverter Panel under the following conditions.

e Install the Inverter Panel at an altitude of 1,000 m or less.

o Install the Inverter Panel in a location with an ambient temperature ranging from -5 to 40 °C.
» Do not expose the Inverter Panel to hot air currents.

+ Install the Inverter Panel in a well-ventilated location. If the Inverter Panel is located in a poorly
ventilated location, ambient temperature will rise due to the Inverter panel or other heat sources.

o Install the Inverter Panel in a location free from harmful gasses or sea wind that may cause rust or corro-
sion.

o Install the Inverter Panel in a location free from dripping water or condensation.
Observe the following precautions when installing the Inverter Panel indoors.
» The building roof made of metal or glass may cause water condensation to drip on the Inverter
Panel.
» Water leakage from water pipes may drip on the Inverter Panel.

»  When installing the Inverter Panel in a concrete room, particularly in building underground, where
concrete tends to keep moisture, the Inverter Panel may be affected by moisture. In such case, pro-
vide a space heater inside the Inverter Panel to constantly keep the in-panel temperature higher
than the ambient temperature.

o Install the Inverter Panel in a clean location free from dust. Otherwise, contacts may malfunction or
insulation destruction may occur.

o Install the Inverter Panel in a location free from excessive vibration or shock.
o Install the Inverter Panel in a location free from explosive or combustible gases.

o Install the Inverter Panel in a location where openings are provided for cleaning, inspection, and main-
tenance. (The Fire Protection Law specifies minimum openings in the front and back sides of the In-
verter Panel.)

2.5.2 Controlling the Ambient Temperature

To enhance the reliability of operation, the Inverter Panel should be installed in an environment free from
extreme temperature increases. If the Inverter Panel is installed in an enclosed environment, such as a box,
use a cooling fan or air conditioner to maintain the internal air temperature below 40°C.

2.5.3 Protecting the Inverter Panel from Foreign Matter

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

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

2.5.4 Floor Level

The floor where the Inverter Panel is installed must be level to within £3 mm per square meter.
2.5.5 Inverter Panel Connections (Side-by-side Connection)

When connecting more than one Inverter Panel in a series, use connection bolts.

Tighten the four bolts along both the front side and back side. Tighten them carefully so that the front sur-
faces of each Inverter Panels are aligned with each other and so that all the connected Inverter Panels re-
main stable.



2.5 Checking and Controlling the Installation Site

/1
11

U _. 4

- (Six 14-dia holes)

¥ /
U
&—

& Connection holes for other panels
' (Eight 14-dia holes)

O
QIJI L’ Connection holes for Inverter Panels
|
|
|
|

Fig 2.5 Inverter Panel Side-by-side Connection

The method for connecting Inverter Panels Side-by-side is different from the method for connecting an
Inverter Panel with other panels.

M10x90 bolt
M10x60 bolt
Hardwood washer Hardwood washer -

,

M10 nut, S washer, hard-
wood washer

~ M10 nut, S washer, ~ & =
hardwood washer

Mounting frame
Side plate

Inverter Panel_| Inverter Panel Inverter Panel Other panel
I

Mounting frame

(a) Connection with Inverter Panel (b) Connection with an ordinary panel

Fig 2.6 Side-by-side Connection Joint

2.5.6 Tightening Anchor Bolts

When the installation work described in 2.5.5, above, has been completed, secure the Inverter Panel with
four anchor bolts. Perform the foundation work according to the external dimensions drawings provided
by Yaskawa.



Handling Inverters

2.5.6 Tightening Anchor Bolts

Main circuit lead-in port (for 400-V class (200 kW)
and 575-V class (300 kW) Inverters only)

8 W3 W4 Control circuit lead-in port
\
Anchor bolt hole
(Four 17-dia. holes)
% 225 80
Oz
[fe}
C\I
g 8 3
I o S
Q g 125 W2
120 Wi1 120
W

Main circuit lead-in port

Fig 2.7 Tightening Anchor Bolts

Maximum mo- w W1 w2 | W3 | W4 H H1 H2 H3

tor capacity

400 V, 200 kW | 1200 | 960 | 300 | 125 | 145

575V, 300 kW

400 V, 400 kW | 1400 | 1160 | 500 | 125 | 125

575V, 600 kW 240 | 435
770 | 710

400 V, 600 kW | 1800 | 1560 | 700 | 125 | 165

575V, 900 kW

400 V, 800 kW | 2400 | 1960 | 1100 | 115 | 160 95 | 580

575V, 1200 kW

Fig 2.8

50

90

Jy—

Anchor bolt le

—_

0

Details of Anchor Bolts



2.6 Installation Orientation and Space

2.6 Installation Orientation and Space

Install the Inverter Panel so as not to reduce cooling effects. When installing the Inverter Panel, always provide
the following installation space to allow normal heat dissipation.

W 400-V Class (200 kW, 400 kW, 600 kW, and 800 kW) and 575-V Class (300 kW,
600 kW, 900 kW, and 1200 kW) Inverters

The following example shows examples for the 400-V class (400 kW) and 575-V class (600 kW) Inverters.

£ .
E 10 mm min.
T £ P N R
(o) 8 Air L U0 D000
: °
i . .
i .
i
i
i
|
i o o
i
i
Dm_-!_ o o
I | I
ﬂ)! i m i Jiri
o i i i
N A
Loy ! ! i : Air ° .
o | i i z
| ' | : : - I |
o I ! [ —
Lo Lo - —
o ! i :
o ' i i . .
e .
| |
/

Fig 2.9 Installation Orientation and Space for VS-616G5 Inverters



Handling Inverters

2.7 Removing/Attaching the Digital Operator

Remove or attach the Digital Operator using the following procedure.

B Removing the Digital Operator

Press the lever on the side of the Digital Operator in the direction of arrow 1 to unlock the Digital Operator,
and lift the Digital Operator in the direction of arrow 2 to remove the Digital Operator as shown in the fol-
lowing illustration.

Digital Operator

Control Unit Panel

Fig2.10 Removing the Digital Operator
B Mounting the Digital Operator

1. Hook the Digital Operator at A (two locations) in the direction of arrow 1 as shown in the following
illustration.

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

Digital Operator

Fig 2.11 Mounting the Digital Operator

IMPORTANT Do not remove or attach the Digital Operator using methods other than those described above, otherwise the

Inverter Panel may break or malfunction due to imperfect contact.
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This chapter describes wiring terminals, main circuit terminal connections,
main circuit terminal wiring specifications, control circuit terminals, and

control circuit wiring specifications.

3.1 Connection Diagram ...................
3.2 Terminal Positions .....................
33 CableSizes ............. i
3.4 Wiring Main Circuit Terminals ...........

3.4.1 Main Circuit Terminal Functions ...............
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Wiring

/A WARNING

e Always turn OFF the input power supply before wiring terminals.
Otherwise, an electric shock or fire can occur.

e 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.
(400 V Class and 575 V Class Inverters: Ground to 10 €2 or less)
Otherwise, an electric shock or fire can occur.

® Always check the operation of any emergency stop circuits after they are wired.
Otherwise, there is 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 Panel case. Never short the output circuits.
Otherwise, electrical shock or grounding can occur.

/A CAUTION

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

Injury or fire can occur if the voltage is not correct.
® Do not perform voltage withstand tests on the Inverter Panel.
Voltage withstand test can damage semiconductor elements and other components.
e Connect Braking Resistor Units and Braking Units as shown in the 1/O wiring examples.
Otherwise, a fire can occur.
e Tighten all terminal screws to the specified tightening torque.
Otherwise, a fire may occur.
® Do not connect AC power to output terminals U, V, and W.
The interior parts of the Inverter Module will be damaged if voltage is applied to the output terminals.
e Do not connect phase-advancing capacitors or LC/RC noise filters to the output circuits.
The internal Inverter Panel will be damaged if voltage is applied to the output terminals.
® Do not connect electromagnetic switches or contactors to the output circuits.

If a load is connected while the Inverter Panel is operating, surge current will cause the overcurrent
protection circuit to operate.




3.1 Connection Diagram

3.1 Connection Diagram

The connection diagram of the VS-616GS is shown in Figure 3.1.

When using the Digital Operator, the motor can be operated by wiring only the main circuits.

/\ /
— \/ —
| v | Braking Resistor Unit (Optional)
I©— T Braking Unit
I I (Optional)

*Power transformer for - - _é)_ _@ -

12-phase rectification |_

R/L1 ®1 |

Motor
S/L2  When using the 12-phase urT é))

rectification input, remove the input
T/L3  terminal short-circuit bus bar. vm2 Q

wW/T3 ©
R1/L11 @

N T T T T T
st/L21 |k

VS-616G5

T1/L31

D

r/ g1

<200/ 2200 L
(Not for 575 V) -

4400/ £2400 3N — — — — — —
575V: 575/ L2575

r200 Monitor

& 200 (Optional)

200-VAC input terminals for
ventilation fan

Control power input
terminals

©
©
©
© L
—
1 X
Forward Run/Stop o O [ 9 | Forward run command 2TB
i ? (forward when closed) - 1
Reverse Run/Stop O_O [ O10 R " oO——+——0
i i T everse run comman Ventilation fan fault detection
m;m f1unct|on contact : : 4)11 (reverse when closed) F2
Multi-function contact o O : : | (External fault) 1TB i
input 2 O_O [ 12
Multi-gundion contact : : ?13 (Fault reset) Frequencylineter, — \ 4 | 45 I
inpu o O P M
Multi-function contact : : IM (Master/auxiliary speed) —/
input 4 N O [ —_
Multi-function contact © O o 7 (Multi-step speed 2) At 148 Analog output
input 5 O_O L ?15 OutsE / monitor
Multi-function contact b (Jog reference) m:tzlrj am- 6
input 6 O O : : 16 (External baseblock
[ 17 reference)
: : Q Sequence common vy 25!
U (Insulated from 0 V O——?
| terminal) 50 Fault contact output

250 VAC, 1 A max.
30 VDC, 1 A max.

n

|
o

Shield terminal
-15 V power for analog refer- O
ence
+15 V power for analog

reference

Speed setting adjust-
ment resistor (2 kQ) Operation output
250 VAC, 1 A max.

30 VDC, 1 A max.

©w
i

©

L& B

Speed setting —
resistor (2 kQ)

! \
[
[
[
[
T T
[ (])
: : 36 Master speed frequency ref- | a O Open collector 1
Frequency reference J\ (] erence a | X .
[ (-10to +10V/0 to 10V) Muilti-function
[ 39 — - | open-collector output
> —_——— —— — Ll Master speed frequency 20 48 VDG, 50 mA max
reference (4 to 20 mA) 1 4) ’ ’
[ Open collector 2
Frequency reference [ 42 | Mutti-function analog input A |
. (-10to +10 V/0 to 10 V) 7
50
Multi-function P lss Speed reference 4) Multi-function output common
analog input . - common !
et ov |
Note (1) Double circles indicate main circuit terminals and single circles indicate control circuit terminals.

(2) When using the 12-phase rectification, the user must prepare the transformer.

Fig 3.1 Connection Diagram (Model CIMR-G5A4200 Shown Above)
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3.2 Terminal Positions

B 400-V Class (200 kW) and 575-V Class (300 kW) Inverters

@1 O
--------
1 I /
Converter Module DC bus
i S
[N
e :::::-::-: - N Inverter
o | ’—‘ Module
uu \ Input terminals '
Connector) LT
— qq "L UL
® 8T C - Output
H i
Work cable @ 1TB (Control circuit terminal block)
(Control circuit) (® 2TB (General terminal block)

Work cable input Work cable output
side (Main circuit) side (Control circuit)

Connection cable: 325 mm?2 max.) Connection cable: 325 mm?2 max.)
(600-V CV cable, etc.) (600 V CV cable, etc.)

Note The main circuit terminals on the output side are provided as bus bar terminals on the side
surface. Connections are normally made to the output terminal block on the right side.

B 400-V Class (400 kW, 600 kW, 800 kW) and 575-V Class (600 kW, 900 kW,
1200 kW) Inverters

The following illustration is for 400-V class (400 kW) and 575-V class (600 kW) Inverters.

] 1 [ ] ==
""""

Converter Module DC bus
i e
[N B
TTRIIRIL r
SRTRARY Eo Inverter Module
LU I I -~
B inputterminals /I |
T T

Connector) L_g ! 0 Ly — u/T1
5§ F T — VT2
4934945 W/T3
FFOhhTE @

|:| Output
D terminals
H @ 1TB (Control circuit terminal block)

Work cable input Work cable @ 2TB (General terminal block)
side (Main circuit)  (Control circuit)

Connection cable: 325 mm2 max.
(600-V CV cable, etc.)

Note The main circuit terminals on the output side are provided as bus bar terminals on the side
surface. Connections are normally made to the output terminal block on the right side.
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3.3 Cable Sizes

B Connection Cables

1TB (Control Circuit Terminal Block)

i

C - -
o= E)p-!éottgm
e F i
20P ig] M Tao!
Oy 12131
o] +3 32
| 4 1331
Ch2 AR PS5D-INV-LA
i . I . Connection Cable Specifications
; I ; I ; Applicable cable: 2 mm2 max.
50P Lo Charge current: 0.5 mA
ch End treatment: 7 mm
BERN 3
C
oN3 |t 127! 56!
g0 128 | 57|
rote] 12958
10P %ﬁ T 7 mm
(M2.3) -
0
2TB (General [0 O] UK-15 (M3.5)

Terminal Block)

Connection cable: 2 mm2 max.

UKT-81(M5)

Connection cable: 14 mm2 max.

O [ o [ofojofofofo

B8 mmanazns
(o] Ke}

1l

Fig 3.2 Connection Cables




Wiring

B Transmission Cables

When the Inverter Panels is designed to be applicable to transmission connection, the Inverter Panel is pro-
vided with transmission junction terminals.

Connect the transmission cables directly to the transmission junction terminals on the input side and output
side.

Treat the transmission cables as low-current cables and separate them from high-power lines.
Terminal Block Arrangement

JC-215-01 |

—Jo
1 2 S8 3 4 E_IJ_
LR ®Q

M3.5-8L

Transmission Cable
IPEV-S, 1Px1.25 mm?2

Fig 3.3 Transmission Cable



3.4 Wiring Main Circuit Terminals

3.4 Wiring Main Circuit Terminals

3.4.1 Main Circuit Terminal Functions

Main circuit terminal functions are summarized according to terminal symbols in 7able 3.1. Wire the ter-
minals correctly for the desired purposes.

Table 3.1 Main Circuit Terminal Functions
Voltage Class 400-V Class 575-V Class

CIMR-G5A[] 4200 to 4800 5300 to 512C
R/L1

SL2 Main Circuit Power Inputs

T/L3 (At the time of shipment, short-circuit bus bars are connected between R/L1 and R1/L11,

R1/L11 S/L2 and S1/L.21, and between T/L3 and T1/L31. Remove these short-circuit bus bars

S1/L21 when applying 12-phase rectification.)

T1/L31

U/T1

V/T2 Inverter Outputs

W/T3

D1

For connecting the Braking Unit

e

< 200/¢,200

P Control Power Inputs -
400/€2400 (For Module fan power input)

/€4 Control Power Inputs

< 575/€,575 - (For Module fan power input)

200

Power input to the Inverter Panel ventilation fan
<200

) Ground

3.4.2 Main Circuit Configurations

The main circuit configuration of the CIMR-G5A4800 is shown below.

1INV |

|

-0 200 vac !

Mc = |4 |

1= [:} !

Tl ‘

- <— Power supply }

- !

|

|
T 200 VAC <200 VAC 1 U/T1
'i 2INV T 00— i)

<1~ Power supply |
4 w@
I
< 200 VAC |
00— I
Fi 3INV T <1 Power supply }
<A \
I
I
< 200 VAC |
j o— |
4INV T <1~ Power supply }
€— 200 VAC <5 !
§o o—soe—or200
— I
8—6 04200
1/ & +—| Power supply Control o |
| * T |to control cir- K= circuit <
4200/22200‘ ot ﬁ Ve cuit/Gate drive
L To fan an
~400/£24009 L, 200 VAC § %6
I

IR
(SR

To Gate Drive

Operator

Fig 3.4 Main Circuit Configuration (CIMR-G5A4800)
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3.4.3 Precautions for Wiring Main Circuit Power Input

3.4.3 Precautions for Wiring Main Circuit Power Input

At the time of shipment, short-circuit bus bars are provided between R/L1 and R1/L11, S/L2 and S1/L21,
and between T/L3 and T1/L31 on the main circuit power input terminal. Remove these short-circuit bus
bars when applying 12-phase rectification.

oM O) R/L1 © urr

@g_\ oM O) siL2 © vm2
)

oM Q) TIL3 Q) W/T3

. At the time of ship-

ment, short-circuit
I ©) R1/L11
bus bars are con-

@ S1/L21 nected between
Q) T1/L31 these terminals.

Fig 3.5 Short-circuit Bus Bar Connections

© um

© vm2

O) W/T3
Remove the short-cir-
cuit bus bars when
applying 12-phase
rectification.

Fig 3.6 Wiring when Applying 12-phase Rectification



3.5 Wiring Control Circuit Terminals

3.5 Wiring Control Circuit Terminals

3.5.1 Control Circuit Terminal Functions

The functions of the control circuit terminals are shown in Table 3.2. Use the appropriate terminals for the
correct purposes.

Table 3.2 Control Circuit Terminals

External | Control PCB
Terminal Terminal Type Signal Name Function Signal Level
Code Code
1TB | 9 | 9CN 17 Forward run/stop command | Forward run when CLOSED; stopped when OPEN. 24 VDC, 8 mA
10 18 Reverse run/stop command | Reverse run when CLOSED; stopped when OPEN. Photocoupler isolation
11 19 External fault input Fault when CLOSED; nor- Multi-function contact in-
mal when OPEN. puts
12 20 Fault reset Reset when CLOSED (CIOITIziagd Sl%?als I(flaln gf
13 21 Sequence Main/auxiliary switch Auxiliary frequency refer- fg Iilcl?Oﬁ )y settng B -
output ence when CLOSED. ’
14 22 signals | Multi-step speed reference | Multi-step setting 2 when
CLOSED.
15 23 Jog frequency reference Jog run when CLOSED.
16 24 External baseblock Inverter output stopped when
CLOSED.
17 25 Sequence input common -
34 1 15 V power output 15 V power supply for analog references 15V
(Max. current: 20 mA)
44 10 -15 V power output -15 V power supply for analog references -15V
(Max. current: 20 mA)
36 4 | Master speed frequency -10 to 10 V/-100% to 100% -10 to +10 V (20 k€2)
Aigglftg reference 0to 10 V/0 to 100% 0to 10 V (20 kQ)
39 6 signals 4 to 20 mA/0 to 100%, 4to 20 mA (250Q2)
-10 to +10V/-100% to +100%, 0 to 10V/0 to 100%
42 8 Multi-function analog input | =10 to 10 V/=100% to 100% | Auxiliary analog input | -10 to +10 V (20 kQ)
0to 10 V/0 to 100% (H3-05) 0to 10 V (20 kQ)
35 3 Analog input common -
52 | TB2 2 Fault output signal Terminals 23 and 52 become open when output signal is | Dry contacts
25 3 (Single-pole, double-throw faulty. Contact capacity:
I contact) Terminals 23 and 25 become closed when output signal | 1 A max. at 250 VAC 1
23 1 is faulty. A max. at 30 VDC
53 4 Running signal (INO con- | Operating when CLOSED. Multi-function
57 5 Sequence tact) outputs
output
19 |10CN | 10 signals | Zero speed detection Zero level (b2-01) or below when Open-collector output
CLOSED 50 mA max. at 48 V*
20 12 Speed agree detection Within +2 Hz of set frequency when
CLOSED.
50 18 Open-collector output com- -
mon
45 2 Frequency output 0 to 10 V/100% frequen- | Multi-function analog monitor | 0 to 10 V max. +5%
Analog cy 1 (H4-01, H4-02) 2 mA max.
48 4 output | Current monitor 5 V/Inverter rated cur- Multi-function analog monitor
signals rent 2 (H4-04,H4-05)
46 3 Analog output common -
29 - - For shield connection
38 - -
4| - = | Shield strip
47 - - connection - -
51 - -
58 - -
2TB | F1 _ _ Fan For detecting faulty Inverter | Detects faulty fan when the power supply to the fan is Dry contacts
detection | Panel ventilation fan turned ON or the F1 and F2 terminals become closed Contact capacity:
F2 when the power supply to the fan is turned OFF. 1 A max. at 250 VAC 1
- - A max. at 30 VDC

*  When driving an L load, such as a relay coil, always insert a flywheel diode as shown in Figure 3.7.




Wiring

P Flywheel diode

!
= ! ! The rating of the flywheel diode
External power: Coil | # ! must be at least as high as the cir-
48V max. ’ T ! ! cuit voltage.
t

T ______ I

Fig 3.7 Flywheel Diode Connection

3.6 Wiring Check

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

e s all wiring correct?
e Have any wire clippings, screws, or other foreign material been left?
e Are all screws tight?

e Are any wire ends contacting other terminals?



3.7 Installing and Wiring PG Speed Control Cards

3.7 Installing and Wiring PG Speed Control Cards

PG Speed Control Cards are used for executing speed control using a pulse generator (PG). There are four types
of PG speed control, as shown below. Select the type that fits the application and control method.

PG-A2 A-phase (single) pulse input for open collector output or complementary outputs, for V/f control
PG-B2 A/B-phase pulse input for open collector output or complementary outputs, for vector control
PG-D2 A-phase (single) pulse input for line driver input, for V/f control

PG-X2 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.

1. Turn OFF the main-circuit power supply of the Inverter Panel.

2. Leave it OFF for at least five minutes before opening the front door of the Inverter Panel. Check to
be sure that the CHARGE lamp is OFF.

3. After aligning to the Option-A connector on the control PCB located on the back of the front panel of
the Inverter Panel, pass the spacer through the spacer hole at the Card. (Refer to A in the illustration.)
Check to be sure that it is precisely aligned with the 4CN position, and snap it into the proper position.
Be sure to press it in firmly until you hear it snap into place.

o o Top
i Control
@D board
4CN
Option-A
Connector
3CN 2CN
Option-D @m 00 = Option-C
Connector Connector
Tt
o2 36— o> o
[o] | I
7 | e ®
) Le . s
PG Spee
Control
i © - Card @ =
f o| Bottom
. Spacer
Ground terminal Spacer
i oo
PG S Opton G
Card
[Front] [Side]
Fig 3.8 Installing a PG Speed Control Card
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3.7.2 PG Speed Control Card Terminal Blocks

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-A2 (For V/f with PG Feedback Mode Only)

Table 3.3 PG-A2 Terminal Specifications

Terminal | No. Contents Specifications
1 12 VDC (£5%), 200 mA max.
Power supply for pulse generator
2 0 VDC (GND for power supply)
3 +12 V/open collector switching ter- Terminal for switching betweenl2 V Voltage.input
minal and open collector input. For open collector input,
4 short across 3 and 4.
TA1 5 H: +4 to 12 V; L: +1 V max. (Maximum response
Pulse input terminal frequency: 30 kHz)
6 Pulse input common
7 12 VDC (+10%), 20 mA max.
Pulse motor output terminal -
Pulse monitor output common
TA2 (E) | Shield connection terminal -

B PG-B2 (For Flux Vector Control Mode Only)

Table 3.4 PG-B2 Terminal Specifications

Terminal | No. Contents Specifications
1 12 VDC (£5%), 200 mA max.
Power supply for pulse generator
2 0 VDC (GND for power supply)
H:+8t0 12V
3 L: +1 V max.
A-phase pulse input terminal (Maximum response frequency: 30 kHz)
TA1
4 Pulse input common
H:+8t0 12V
5 L: +1 V 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 -
2 A-phase monitor output common
TA2
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 -

B PG-D2 (For V/f with PG Feedback Mode Only)

Table 3.5 PG-D2 Terminal Specifications

Terminal | No. Contents Specifications

1 12 VDC (£5%), 200 mA max. (see note)
2 Power supply for pulse generator 0 VDC (GND for power supply)
3 5 VDC (£5%), 200 mA max. (see note)
4 Pulse input + terminal Line driver input (RS-422 level input)

TA1 : , - spons .
5 Pulse input — terminal Maximum response frequency: 300 kHz
6 Common terminal -
7 Pulse monitor output + terminal

- - Line driver output (RS-422 level output)

8 Pulse monitor output — terminal

TA2 (E) | Shield connection terminal -

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




3.7 Installing and Wiring PG Speed Control Cards

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

Table 3.6 PG-X2 Terminal Specifications

Terminal | No. Contents Specifications

1 12 VDC (5%), 200 mA max. (see note)
2 Power supply for pulse generator 0 VDC (GND for power supply)
3 5 VDC (£5%), 200 mA max. (see note)
4 A-phase + input terminal
5 A-phase — input terminal

TA1
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 0 VDC (GND for power supply)
1 A-phase + output terminal
2 A-phase — output terminal
3 B-phase + output terminal

TA2 a1 B-phase — output terminal Line driver output (RS-422 level output)
5 Z-phase + output terminal
6 Z-phase - output terminal
7 Control circuit common Control circuit GND

TA3 (E) | Shield connection terminal -

Note 5 VDC and 12 VDC cannot be used at the same time.
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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-A2 (For V/f with PG Feedback Mode Only)

12 V Voltage Input
Three-phase, 400 VAC VS-616G5

(575 VAC) /-\: M @

_CI>_ +12 V power supply (T
1 0V power supply v
2 |O
1 1
3 O 1 1
4 le) | |
TA1 12 V voltage output (A/B phase) b
5 |O
Pulse 0 V v
S c 8|9 e’
S 9 7|9 Pul itor output
TA2 E s lO ulse monitor outpu
-

- aa

Fig 3.9 Wiring a 12 V Voltage Input

Open Collector Input

Three-phase, 400 VAC VS-616G5
(575 VAC) PO

PG-A2

+12 V power supply {0

0 V power supply

m[ o

= ]

TA1 Open collector output (A/B phase)

Pulse 0 V ' '

HO 00 0 0 0 0 OF

TAZ (B) } Pulse monitor output

£l
® Shielded twisted-pair wires must be used for signal lines.
® 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.
Fig 3.10 Wiring an Open-collector Input
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I/0 Circuit Configuration

TAL
9
Oq +12V
PG power
supply +12V O Pulse input
1k
Shortfor ¢ - - |{OH i
open-col- w12V
lector input ! 7
- - O O
Pulse
o monitor
Pulse | 8 output
input ®
o) ov| O
TA1

oV
Fig 3.11  1/O Circuit Configuration of the PG-A2
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3.7.3 Wiring a PG Speed Control Card

B PG-B2 (For Flux Vector Control Mode Only)

Three-phase, 400 VAC
(575 VAC) P

PG power
supply +12 V

A-phase
pulse input

B-phase
pulse input

VS-616G5

PG-B2

TA1

4CN

TA2

TA3 (E)

HO 00 OO 0 0 0 © OH

S WD =

7

Power supply +12 V

Power supply 0 V

A-phase pulse output (+)

PG

A-phase pulse output (-)

B-phase pulse output (+)

B-phase pulse output (-)

} A-phase pulse monitor output

} B-phase pulse monitor output

< - F -[-4d -} <=

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

® 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.

Fig 3.12

PG-B2 Wiring

1/0 Circuit Configuration

o S w n -

10O 0 0 0 0o O}

+12V

oV

o
o

150
150

150

e When connecting to a voltage-output-type PG (encoder),
that has an output impedance with a current of at least 12 mA to the

180

180
180

180

470

470

Division rate circuit

]

[l

A-phase
}\\\ lil; p
pulses

2

o

[l

B-ph:
}\Q <; e
pulses

=t

input circuit photocoupler (diode).

Fig 3.13

1/0 Circuit Configuration of the PG-B2

A-phase pulse monitor
output

B-phase pulse monitor
output

A-ph
selectaPG I LI 1L ~Pese

pulses

_ LI L Bphase

pulses
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B PG-D2 (For V/f with PG Feedback Mode Only)

Three-phase, 400 VAC VS-616G5
(575 VAC) P

PG

Power supply +12 V
Power supply 0 V

Power supply +5 V

Pulse input + (A/B phase)

Pulse input — (A/B phase)

,...-.___‘
- 1- -|-4-F - =

TA2 (E)
£
® Shielded twisted-pair wires must be used for signal lines.

® 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.

Fig3.14 PG-D2 Wiring

HO 00 0 0 O O OF

} Pulse monitor output

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

Three-phase, 400 VAC VS-616G5
(575 VAC) N

PG-X2

] TA1
4CN |: 4CN

Power supply +12 V
Power supply 0 V [

Power supply +5 V

A-phase pulse input (+)

a » WO N =

A-phase pulse input

B-phase pulse input

)
+)
B-phase pulse input (-)

© o N O
~ |- - -

Th2 } A-phase pulse monitor output

} B-phase pulse monitor output

@ E E

19 T e

pa

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

® 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.

} Z-phase pulse monitor output

HO OO0 00 OHO 00 Q Q00O 0O OF

Fig 3.15 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

Use no more than 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)

Terminal wire sizes are shown in Table 3.7.

Table 3.7 Wire Sizes

Wire Thickness
(mm2)

Terminal

Screws Wire Type

Terminal

Pulse generator power supply
Pulse input terminal

Pulse monitor output terminal

Stranded wire: 0.5 to
1.25

Single wire: 0.5 to 1.25

¢ Shielded, twisted-pair wire

¢ Shielded, polyethylene-cov-
ered, vinyl sheath cable

Shield connection terminal M3.5 0.5t02

B Solderless Terminals for Control Circuit Terminals

The use of solderless terminals for the control circuit terminals is recommended because solderless termi-
nals are easy to connect securely.

Table 3.8 Straight Solderless Terminal Sizes

Wire Thickness Model d1 d2 Manufacturer
0.5 mm?2 A10.5-8 WH 1.00 2.60
0.75mm?2 A10.75-8 GY 1.20 2.80
Phoenix Contact
1 mm? Al 1-8RD 1.40 3.00
1.5 mm? Al11.5-8 BK 1.70 3.50

‘—I—r d1 dia.

8 mm

[
14 mm

—J—L d2 dia.

Fig 3.16  Straight Solderless Terminal Sizes

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

Wires may not contact well with the control circuit terminals or the wires may be disconnected from the con-
trol circuit terminals due to oscillation if the wires are soldered.
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B Closed-loop Connector Sizes and Tightening Torque
The closed-loop connectors and tightening torques for various wire sizes are shown in Table 3.9.

Table 3.9 Closed-loop Connectors and Tightening Torques

Wire Thickness [mm?2] 'I'Segglvrcgl Crimp Terminal Size Tightening Torque (N-m)
0.5 1.25t03.5
0.75 1.25t03.5
M3.5 0.8
1.25 1.25t03.5
2 2t03.5

B Wiring Method

Use the following procedure to connect wires to the terminal block.
1. Loosen the terminal screws with a thin-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

XX
Strip the end for l l l
5.5 mm if no ! — | | | | |
solderless ter- ~_
minal is used. Solderless terminal or 3.5 mm max.

_ wire without soldering Blade thickness: 0.6 mm max.
Wires

Fig 3.17  Connecting Wires to Terminal Block

IMPORTANT Wiring Precautions

1. Separate PG Speed Control Card control circuit wiring (terminals TA1 and TAZ2) from main circuit wiring

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 3.18. The maximum cable length is 100 m.

Shield sheath ~ Armor

Do not connect here.

Connect to terminal Insulate with tape.
TA3 on the VS-616G5.

Fig 3.18 Processing the Ends of Twisted-pair Cables

3. 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 terminals if the wires are soldered.

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




3.7.5 Selecting the Number of PG (Encoder) Pulses

m PG-A2/PG-B2

3.7.5 Selecting the Number of PG (Encoder) Pulses

The maximum response frequency is 32,767 Hz.
Use a PG that outputs a maximum frequency of approximately 20 kHz for the rotational speed of the motor.

Motor speed at maximum frequency output (r/min)

60

x PG rating (p/rev) = 20,000 Hz

Some examples of PG output frequency (number of pulses) for the maximum frequency output are shown

in Table 3.10.

Table 3.10 PG Pulse Selection Examples

Motor’'s Maximum Speed (r/min) PG Rating PG Output Frequency for Maximum
(p/rev) Frequency Output (Hz)
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 is 12 V.

3. A separate power supply is required if the PG power supply capacity is greater than
200 mA. (If momentary power loss must be handled, use a backup capacitor or other
method.)

- oy tev Capacitor for power mo-
mentary power loss
oV
+
+
\I" Signals
1
- L}
Fig 3.19 PG-B2 Connection Example

B PG-D2/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).

Motor speed at maximum frequency output (r/min)
fPG (HZ) = 60
A separate power supply is required if the PG power supply capacity is greater than 200 mA. (If momen-

tary power loss must be handled, use a backup capacitor or other method.)
[G-X2

X PG rating (p/rev)

[TA7] ‘ AC — " PG powe
oV 12v
2172110
|6} [
Py 30 boef bt £
Capacitor for momeén- N
NG A Ot e
’ tary power loss

Al |be
£3 (15 |6 O
[SRCHE s
{080
7190
10 10

T |

e L

Fl/\fjj‘r i C —} J -

!

!
Fig 3.20 PG-X2 Connection Example
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3.8 Grounding

3.8.1 Connection of Ground Bus Bar

When connecting the Inverter Panel side-by-side with an I/O terminal panel or general panel, firmly secure
the bus bar connector or cable between the ground bus bars with bolts as shown in Figure 3.21.

To avoid any troubles or accidents that might be caused by a rise in voltage to ground due to current leak-
age, make sure that the bus bar is grounded before applying power.

ZT—
Tightening bolt
(M8 20 mm)
- T
\ | EB @ [ AN A
’
Ground
bus bar

415

Ground bus bar

connector &:A_ﬂ v

Fig 3.21  Ground Bus Bar Connection for 400-V (600 kW) Inverters Connected
Side-by-side

3.8.2 Connection of Ground Cable for Control Signals

Separate the ground cable for control signals from the ground bus bar and apply a class-3 ground (100

or less).
T
of [ T[]
o o]
2TB
(General ralen
terminal o1 [0
blockh  “alo] o]
o1 ©o |
o] [ o] ES terminals (two)
Co ] [fo]
lo 1] ©o |
o] o /
' UKT-81
1 Ol|| O — Terminal bolts: M5
Qoll| © Connecting wire: 14 mm?

L

> Ground cable

Fig 3.22 Connection of Ground Cable for Control Signals
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This chapter describes setting user constants using the Digital Operator.
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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.

[ R
DRIVE FWD REV REMOTE . .
e © e SEQ e REF bi Operation 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.
FreqLiency Ref SEQ: Lit when the run command from the control cir-
U1-01 = 00.00 HZ : R
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.
LOCAL n
REMOTE MENU ESC
V_ V_ V_
DATA
JOG
| N ] ENTER
— Keys
FWD
REV V RESET Execute operations such as setting user constants,
monitoring, JOG, and autotuning.
o O
Fig 4.1 Digital Operator Component Names and Functions
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Table 4.1 Key Functions
Key Name Function
Switches between operation (LOCAL) via the Digital Operator
LOCAL and control circuit terminal (REMOTE) operation.
LOCAL/REMOTE Key . . .
REMOTE This Key can be enabled or disabled by setting a user constant
(02-01).
MENU I MENU Key Displays menus.
Esc ESC Key Returns to the status before the DATA/ENTER Key was
pressed.
Enables jog operation when the VS-616GS5 is being operated
JOG
JOG Key from the Digital Operator.
FWD Selects the rotation direction of the motor when the VS-616G5
FWD/REV Key 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.

Decrement Key

Selects menu items, groups, functions, and user constant
names, and decrements set values.

SKILERIEG

Enters menu items, functions, constants, and set values after

ENTER DATA/ENTER Key they are set.
O aun RUN Key Starts t.he VS-6_16.G5 operation when the VS-616GS5 is in opera-
tion with the Digital Operator.
o) Stops VS-616G5 operation.
sTOP STOP Key This Key can be enabled or disabled by setting a user constant

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

=) V] 2

® ®

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

Inverter output frequency

: [RUN] P :
{ﬁ__o—’sjmm i 1LSTOP!
Frequency setting j l ; ;
RUN Py @
STOP Bt 5
o e L3
Lit Blinking Not lit

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

Fig 4.2

RUN and STOP Indicators
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4.2 Modes

This section describes the VS-616GS5’s monitor modes, switching between modes, and accessing/setting user
constants.

4.2.1[]inverter[Modes

The VS-616GS5 Inverter’s user constants and monitoring functions have been organized in groups called
modes that make it easier to read and set user constants.

The VS-616GS5 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 values 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.
Programming mode ¢ Reference: Settings related to frequency control
* Motor: V/f characteristics and motor constants
* Option: Settings for Optional Cards
¢ Terminal: Settings for sequential I/O and analog I/O
* Protection:  Settings for the motor and inverter protection functions
* Operator: Selects the Digital Operator’s display and Key functions

(Usable only with in vector control mode)

Use this mode when running a motor with unknown motor constants in the vector

Autotuning mode control mode. The motor constants are calculated and set automatically.

Perform autotuning for motor unit separately before vector control operation.

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.
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4.2.2 Switching Modes

Once the 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.

Press the DATA/ENTER Key twice to write a constant and then press the ESC Key to return to the mode
display. This is the most Basic operation, so you should remember it.

Power ON

| |
=

All modes/constant
status

- Operation mode Monitor (Frequency reference value)

— G5+ Main Menu Frequency Ref
= Operation U1-01 = 0.00 HZ
A, ™M =
Jdnitiali DATA H H DATA
Initialize mode e Operator display language selection -
G5+ Main Menu = e . Select Language e . A1-00 = Tsxx
Initialize =< English = English
ESC ESC
Frequency reference input method
selection
Display contents differ depending on the
‘Programming mode _DATA_ access level (A1-01) DA
ENTER ENTER
G5+ Main Menu = L . Reference Source . . Function b1
Programming < Terminal < Sequence
ESC . ESC
l T (Access level: Quick-start)
-Autotuning mode
(Open loop vector control at factory
setting.) ; Autotuning
DA (Rated voltage setting) DATA
ENTER ENTER
G5+ Main Menu * E— Rated Voltage E— Rated Voltage
Autotuning 400.0 VAC 400.0 VAC
ESC ESC
l T ) Displays constants changed
- Modified constant mode 2 from factory settings
G5+ Main Menu * —
- Y
Modified Consts None Modified
(Mode Display) Function Constant Display
(Constant Reading) (Constant Setting)

Fig 4.3 Mode Transitions
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4.2 3[JUser[Constant[Access[levels

The VS-616GS5 has three access levels which divide the various user constants based on their applications,
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

G5# Main Menu =
Operation

G5+ Main Menu =

I

Initialize
3 DATA Select Language )
ENTER English
4 A Access Level )
QUICK-START
5 DATA A1-01 = 2x%# )
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 be illustrated as when in Figure 4.4.

MENU

G5+ Main Menu *
Operation
(A
DATA
G5+ Main Menu = Select Language
Initialize English
|
DATA
Access Level = A1-01 = 2sx
QUICK-START QUICK-START
A1-01= 3
Basic
DATA
ENTER
Access Level
Basic Entry Accepted

Fig 4.4 Changing Quick-start to Basic
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B Setting User Constants in Each Access Level

The displayed access level will change when programming mode is selected. The display will not change
for access levels in operation mode, initialize mode, autotuning mode, and modified constants mode.

This section provides the procedure to change the acceleration time to 20.0 s in each access level. The ac-
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.

MENU Operation mode ‘
L/
l Initialize mode ‘
| DATA
|A I Programming mode | IWI
‘ | ] _ |
; [Advanced] [Basic] [Quick-start]
! Displays group level. Displays function level. Displays constant level.
' 4{ Application }—’—{ b1 Sequence b1-01 Reference Source ‘
: b1-02 Run Source ‘
! b1-03 Stopping Method ‘
Constant to be changed _ |
4{ Tuning C1 Accel/Decel C1-01 Accel Time 1 ‘
4{ Reference C2 S-curve Acc/Dec C1-02 Decel Time 1 ‘
[Mode] ‘ [Group] ‘ [Function] ‘ [Constant]

Fig 4.5 Constant Access Levels
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<«EXAMPLEp

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 di

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

splay.

Step Key Sequence Digital Operator Display Remarks
1 .
MENU G5+ Main Menu *
Operation
2 A G5% Main Menu =
Programming
Press twice.
3 DATA Reference source Changed to constant setting level.
ENTER Terminals
4 A Run Source
Terminals
5 A Stopping Method
Ramp to Stop
6 A Accel Time 1
C1-01 =10.0 Sec
7 DATA Acpel Time 1 Selects the user constant so that the
ENTER 0010.0 Sec leading 0 blinks. The digit that is
— no blinking can be changed.
8 > Accel Time 1 Blinking digit moves 2 places to the
| RESET 0010.0 Sec right.
Press twice.
9 A Acc\%l Time 1 Changes 1 to 2.
0020.0 Sec
10 DATA
ENTER Entry Accepted
Accel Time 1 After approx. 3 seconds, the Operator
C1-01 = 20.0 Sec display is as shown on the left.
The acceleration time has been set to 20.0 seconds.
Step Key Sequence Digital Operator Display Remarks
" ‘ G5+ Main Menu =
ESC .
Programming

Returns to programming mode display.
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<«EXAMPLEp 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 time to 20.0 s.

Step Key Sequence Digital Operator Display Remarks
1 : I
MENU G5+ Main Menu *
Operation
2 A G5+ Main Menu )
Programming

3 DATA Function b1 ] | Changed to constant reading (func-
ENTER Sequence tion) level.

4 A Function b2
DC Braking
5 A Function C1
Accel/Decel

6 _DATA_ Accel Time 1 | | Changed to constant setting level,.
ENTER ) C1-01 =10.0 Sec
7 _DATA Agcel Time 1 ) SeleFts the user constanF so that .th.e
ENTER 0010.0 Sec Lza;dll)r‘lagc(l)lﬂlgrgés-. The blinking digit
L& AocaTime 1| | om0
11\

9 A Accel Time 1 1 | Changes 1 to 2.
0020.0 Sec

10 DATA ) | Writes-in the new setting.
ENTER Entry Accepted
Accel Time 1 ] | The Operator display is as shown on
C1-01 = 20.0 Sec the left.
11 : I
ESC Function C1
Accel/Decel

Returns to “Function C1 Accel/Decel” display.
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<«EXAMPLEp Setting a User Constant in the Advanced Access Level
The group level will be displayed when the DATA/ENTER Key is pressed at the programming mode dis-
play.
Use the following procedure to set a constant.

Step | Key Sequence Digital Operator Display Remarks
1

G5+ Main Menu
Operation

2 A | G5+ Main Menu )

Programming

MENU

Press twice.

3 DATA Group b
ENTER Application
4 A Group C
Tuning
5 DATA Function C1 1 | Changed to constant reading (function)
ENTER) Accel/Decel level.
6 DATA Accel Time 1 )
ENTER J C1-01 =10.0 Sec
7 DATA Accel Time 1 ) | Selects the user constant so that the
ENTER 0010.0 Sec leading O blinks. The blinking digit
— an can be changed.
8 ACC¢| Time 1 ] | Blinking digit moves 2 places to the
RESET 0010.0 Sec right and the “1” blinks.
Press twice. ‘
9 A Accel Time 1 1 | Changes 1 to 2.
0020.0 Sec
10 DATA ] | Writes-in the new setting, 20.0 s.
ENTER Entry Accepted
Accel Time 1 | | After a few seconds, the Operator dis-
C1-01 = 20.0 Sec play is as shown on the left.
11 i )
Esc Function C1
Accel/Decel

The constant setting in Advanced level (acceleration time change from 10.0 to 20.0 s) has been completed.



4.2[Modes

4.2.4 Operation Mode

MPORTANT

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.

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

When running the Inverter, press the MENU Key first to enter the operation mode and then press the DATA/
ENTER Key from the operation mode display to bring up the monitor display.

Run commands can’t be received from any other display. Once the Inverter is running, it can be switched to

other modes.

B Operations in Operation Mode

Key operations in operation mode are shown in Figure 4.6.

All modes/constants

[status

[ Power ON

‘Operation Mode

| |

Frequency reference setting/display

G5+ Main Menu *
Operation

DATA
“ENTER
4, Frequency Ref
U1-01= 0.00 HZ

ESC

e

Output frequency display
Output Freq ’

U1-02 = 0.00 Hz

wHM

Output current display

Output Current ’
U1-03= 0.00 A

[A), '/

Output voltage display
Output Voltage \
U1-06 = 0.0 VAC

[A), ™

Function selection U2 (fault trace)
[ Function U2 ’

DATA
ENTER
H

DATA
ENTER

Fault Trace

ESINING

Function selection U3 (fault history)

Function U3
Fault History

), &

Function selection U1 (Monitor)

Function U1
Monitor

A T

Operations in Operation Mode

DATA
ENTER

Fig 4.6

—_—
B

Contents of fault trace
[ Current Fault ]

None

Contents of fault history

Last Fault
None

Various monitors

Frequency Ref
U1-01 = 0.00 HZ

-H-
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B Conditions for Monitoring

Table 4.3 shows the items that can be monitored in operation mode.

The “Valid access levels” 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

Items that can be monitored in all access levels (Quick-Start, Basic, and Advanced).

B

Items that can be monitored in the Advanced and Basic access levels.

A

Items that can be monitored only in the Advanced access level.

X

Items that cannot be monitored in the control mode shown.

The output signal levels for multi-function analog outputs shown in the table are for a gain of 100.0 and
a bias of 0.00.

Table 4.3 Constants Monitored in Operation Mode

Output Term Sts

1: Terminal 20 ON
Not used. (always 0)

1: Terminals 25/52-23 ON|

Name Valid Access Levels
_ | Con- Output Signal Levels for :
Ftl;lgrf stant | Digital Operator Function Multi-function Analog Out- '\lfllmt v v ?ggg Flux
No. Display puts PG vtz(r: o
Frequency refer- Monitors/sets the frequency refer-
lue. 10 V: Max. fi c
Ui-o1 | ence ence \fa ue 4 . ax requ.en y 0.01 Q Q Q Q
The display units can be set with | (0 to £10 V possible) Hz
Frequency Ref user constant 01-03.
Output frequency Momt.ors the 01.1tput frequency: 10 V: Max. frequency 0.01
u1-02 The display units can be set with 0 to £10 V possibl Hz Q Q Q Q
Output Freq user constant 01-03. Oto=x possible)
Output current 10 V: Rated t
U1-03 Monitors the output current. - Rated curren 01A | Q Q Q Q
Output Current (0 to +10 V output)
Control method
U1-04 Control Mothod Shows which control mode is set. | Can’t be output. - Q Q Q Q
ontrol iMietho
Motor speed 10 V: Max. frequency 0.01
U1-05 Monitors the motor speed. . g x Q Q Q
Motor Speed (0 to 10 V possible) Hz
U1-06 Output voltage Monitors the Inverter’s internal 10 V: 400 (575) VAC 01V Q Q Q Q
Output Voltage output voltage reference value. (0 to +10 V output) ’
U1-07 DC bus voltage Monitors the DC voltage of the 10 V: 500 (1040) VDC 1v Q Q Q Q
) DC Bus Voltage Inverter’s internal main circuit. (0 to +10 V output)
Status .
Moni- | 1-08 Output power Monitors the output power. (This | 10 V: Max. motor capacity o1kw | Q Q Q Q
tor Output kWatts is an internally detected value.) | (0 to 10 V possible) )
Torque reference | Monitors the internal torque refer- | 1 v Rated ¢
uU1-09 ence value when vector control is LA 0rq1.1e 0.1% x x Q Q
Torque Reference | yged. (0 to £10 V possible)
Shows input ON/OFF status.
U1-10=00000000
Input terminal sta- 4 E
tus 1: Terminal 9 ON
1: Terminal 10 ON
uUt-10 1: Terminal LLON Can’t be output. - Q Q Q Q
1: Terminal 12 ON
1: Terminal 13 ON
Input Term Sts 1: Terminal 14 ON
1: Terminal 15 ON
1: Terminal 16 ON
Shows output ON/OFF status.
Output terminal U1-11=00000000
status 1: Terminals 53-57 ON
ut-11 1: Terminal 19 ON Can’t be output. - Q Q Q Q
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c Name o Sianal Levels f Valid Access Levels
Func- on- ) ut.put |gna evels 1or Min. o
tion | stant | Digital Operator Function Multi-function Analog Out- | it v |V Toop Flux
No. Display puts PG veo- | 'y
Inverter operating status.
U1-12=00000000
Operation status 4 IE
1: Running
1: Zero-speed level
U1-12 1: Reverse Can’t be output. - Q Q Q Q
1: Reset input ON
1: Eref/F.out agree
Int Ctl StS 1 1: Inverter ready
1: Minor fault detected
1: Major fault detected
c lati Monitors the Inverter’s elapsed
~umuiative opera- ;e ating time.
tion time o .
U1-13 The initial _value and .runnmg/ Can’t be output. 1 hr Q Q Q Q
power-on time selection can be set
Elapsed Time with user constants 02-07 and
02-08.
Software No.
ut-14 Manufacturer’s ID number Can’t be output. - Q Q Q Q
FLASH ID P
Terminal 13 input | Monitors the input voltage of the
Ui-15 voltage level freq.uency reference (voltage). 10 V: 100% (10 V) 01 % B B B B
An input of 10 V corresponds to | (0 to £10 V possible)
Term 13 Level 100%.
Terminal 14 input | Monitors the input current of the
U116 current level freq.uency reference (current). 20 mA: 100% (20 mA) 0.1 % B B B B
An input of 20 mA corresponds to | (0 to +10 V output)
Term 14 Level 100%.
Status Terminal 16 input Monitors the input voltage of the
Moni- U1-17 voltage level mul.ti-function analog input. 10 V: 100% (10 V) 01 % B B B B
tor An input of 10 V corresponds to | (0 to £[J0[V[possible)
Term 16 Level 100%.
Motor secondary Monitors the calculated value of
current (Ig) the motor’s secondary current 10 V: Rated secondary cur-
U1-18 (Ig). rent 01% | B B B B
The[motor{§[Hated[§econdary[¢ur- | (0 to +10 V output)
Mot SEC Current rent corresponds to 100%.
Motor exciting cur- | Monitors the calculated value of .
U1-19 rent (Id) the motor’s excitation current (Id). 10Vv: Ir{;fd secondary cur- 01 % N « B B
The motor’s rated secondary cur- 010 +10 V output
Mot EXC Current | rent corresponds to 100%. Oto+ output)
Monitors the output frequency af-
gft]éfzmesqt;incy ter a soft start.
Ui-20 The display shows the frequency |10 V: Max. frequency 0.01 A A A A
without the correction from com- | (0 to £10 V possible) Hz
SFS Output pensation functions such as slip
compensation.
ASR input Monitors the input to the speed
U1-21 control loop. 10 V: Max. frequ.ency 001% | x A N A
ASR Input The max. frequency corresponds | (0 to £10 V possible)
to 100%.
ASR output gdggg(éfntt};gl(iggpm from the 10 V: Rated secondary cur-
u1-22 T‘; o tdp' . rent 001% | x | A | x | A
e motor’s rated secondary cur- -
ASR Output rent corresponds to 100%. (0 to 10 V possible)
Speed deviation Monitors the speed deviation
U1-23 within the speed control loop. 10 V: Max. frequency 001% | x A « A

Speed Deviation

The max. frequency corresponds
to 100%.

(0 to £10 V possible)
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Zero Servo Pulse

stop point for a zero servo times 4.

c Name o Sianal Levels f Valid Access Levels
g on- utput Signal Levels for :
Ftlllgﬁ stant | Digital Operator Function Multi-function Analog Out- '\Lljlmt ve | Viw (_Dlggg Flux
No. Display puts / PG vti? o
PID feedback val- | Monitors the feedback value when
U1-24 ue PID .control is used. 10 V: Max. frequ.ency 001% | A A A A
The input for the max. frequency | (0 to £10 V possible)
PID Feedback corresponds to 100%.
. Monitors the reference value from
EJ': 6H2 input sta- | . y/5_616G5-DI16H2 Digital Ref-
Card.
u1-25 erence ~ar . . . Can’t be output. - A A A A
The value will be displayed in
DI-16 Reference binary or BCD depending on user
constant F3-01.
Output voltage ref- Monitors the Inverter’s internal .
Ui-26 | erence (Va) volta f e £ 10 V: 400 (575) VAC
ge reference value for the . 0.1V x X A A
Voltage Ref (Vq) motor’s secondary current control. (0to +10 V possible)
Output voltage ref- Monitors the Inverter’s internal .
Ui-27 | erence (Vd) volta f e £ 10 V: 400 (575) VAC
ge reference value for the . 0.1V x X A A
Status Voltage Ref (Vd) motor’s excitation current control. | (0 10 10V possible)
{\/Ioni- Software No.
or >
ui-2g | (CPU) Manufacturer’s CPU software ID | ~, output. 01V | A A A A
number
CPUID
AQR output of g Monitors current control output
ut-32 | &XIs value for motor’s secondary cur- |10 V: 100% 0.1 % x X A A
ACR (qg) Output rent.
AQR output of d Monitors current control output
u1-33 |&Xis value for motor’s excitation cur- | 10 V: 100% 0.1% x X A A
ACR (d) Output rent.
OPE fault
_ constant Shows the first constant number , _
U1-34 where an OPE fault is detected. Can’t be output. A A A A
OPE Detected
Zero Serlv 0 MOVe- [ Shows the number of PG pulses
u1-35 |Mment pulses for the movement range at the Can’t be output. 1 x X x A




4.2[Modes

Table 4.3 Constants Monitored in Operation Mode (Continued)

Name Valid Access Levels
Const Output Signal Levels for :
Func- . ) : Min. 0
tion ant Digital Operator Function Multi-function Analog Out- | j e vi | v Toop Flux
No. Display puts P | vee | Ve
Current fault
U2-01 Information on the current fault - Q Q Q Q
Current Fault
Last fault
U2-02 Information on the last fault - Q Q Q Q
Last Fault
Frequency refer-
U2-03 |ence at fault Frequency reference value when 0.01 Q Q Q Q
the “last fault” occurred. Hz
Frequency Ref
Output frequency
U2-04 |atfault Output frequency when the “last 0.01 Q Q Q Q
fault” occurred. Hz
Output Freq
Output current at
u2-05 |fault Output current when the “last 0.1A Q Q Q Q
fault” occurred. ’
Output Current
Motor speed at
u2-06 |fault Motor speed when the “last 0.01 x Q Q Q
fault” occurred. Hz
Motor Speed
Output voltage ref-
U2-07 |erence at fault Output voltage when the “last 01V | Q Q Q Q
fault” occurred. ’
Fault Output Voltage
'Ersa‘ce DC bus voltage at Can’t be output
ee X fault The main circuit DC voltage '
note.) U2-08 when the “last fault” occurred. v Q Q Q Q
DC Bus Voltage
Output power at
U2-09 fault Output power when the “last 01kW | Q Q Q Q
fault” occurred. ’
Output kWatts
Torque reference | Torque reference when the “last
uU2-10 |atfault fault” occurred. 01% | x x Q | Q
Torque Reference | (The rated torque = 100%.)
Input terminal sta- | [ppyt terminal status when the
uU2-11 tus at fault “last fault” occurred. - Q Q Q Q
Input Term Sts (Same format as U1-10.)
Output terminal Output terminal status when the
U2-12 |status at fault “last fault” occurred. - Q Q Q Q
Output Term Sts (Same format as U1-11.)
Operation status | [pyerter operating status when
U2-13 |atfault the “last fault” occurred. - Q Q Q Q
Inverter status (Same format as U1-12.)
Qumylative ]?p?ra' Elapsed operating or power-on
U2-14 |tiontime atfault ;e when the “last fault” oc- tr Q| Q |Q|Q

Elapsed time

curred.

Note When faults CPF00, 01, 02, 03, UV1 and UV2 occur, a fault trace is not performed.
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Name Valid Access Levels
Const Output Signal Levels for :
Func- . ; ; Min. 0
tion ant Digital Operator Function Multi-function Analog Out- | (j e v | Viw Joop Flux
No. Display puts PG vtec;)cr;- o
Most recent fault
U3-01 Information on the last fault. - Q Q Q Q
Last Fault
Second most re-
U3-02 |cent fault Information on the 29 to last _ Q Q Q Q
fault.
Fault Message 2
Third most recent
U3-03 |fault Information on the 314 to last _ Q Q Q Q
fault.
Fault Message 3 au
U3-04 Fourth/oldest fault | 1nformation on the 4t to last _ Q Qa | a Q
Fault Fault Message 4 | fault.
histo- Cumulative opera- | Elapsed running or power-on Can’t be output
%ee U3-05 |tion time at fault time when the last fault oc- an’t be output. 1 hr Q Q Q Q
note.) Elapsed Time 1 curred.
Accumulated time | Elapsed running or power-on
u3-06 | of second fault time when the 2" to last fault 1 hr Q Q Q Q
Elapsed Time 2 occurred.
Accumulated time | Elapsed running or power-on
us-o7 | of third fault time when the 3 to last fault lr | Q | Q | Q|Q
Elapsed Time 3 occurred.
Accumulated time
of fourth/oldest Elapsed running or power-on
U3-08 |fault time when the 4th to last fault 1 hr Q Q Q Q
Elapsed Time 4 occurred.
Note Faults CPF00, 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 these four values, the output voltage,
can be changed to a different monitor item. When an item other than the output voltage is to be monitored,
set that value in user constant 01-01 (Monitor selection). Refer to the example procedure given later in this
manual.
When the power is turned 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
is turned ON.
The value that appears at 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.
B Monitor Displays
The following notation is used in this manual when describing user constants.
User ) ) Valid Access Levels
Constant Display Name Chgng?aﬂgﬂng %eat;mg Unit Factory Setting | vr | viwith | 9PN | Fiux
Number P 9 Control PG \I/_oop Vector
‘ector
01-01 Monitor selection O 4 to 28 - 6 B B B B

Use the last two digits from the UI Monitor list (U1-[J[]) to select a value. For example, the torque refer-
ence is U1-09, so input 9 to select the torque reference.

Indicates whether or not the constant can be changed during operation.

8238?8%?0?]Uﬂng (O | Can be changed during operation.
X 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-

Factory Setting od, i.e., if the control method is changed, the factory setting can also change.)
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Indicates the control methods and access levels under which the constant can be accessed

and set.
Q Items that can be monitored in all access levels (Quick-Start, Basic, and
Valid Access Advanced).
Levels B Items that can be monitored in the Advanced and Basic access levels.
A Items that can be monitored only in the Advanced access level.
X Items that cannot be monitored in the control mode shown.
User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : Vit | Vit with Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
01-02 Monitor selection af- 0O Lio 4 B 1 B B B B
ter power up

Use constant 01-02 to indicate which value will be displayed when the Inverter is started. Refer to the fol-
lowing table.

Monitor Display Contents at Startup

Setting

Contents

1

Indicates the frequency reference at startup.

Indicates the output frequency at startup.

Indicates the output current at startup.

Al N

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

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

Change the access level to Basic if it is not already set there. Refer to Figure 4.4 for the procedure to 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

MENU

G5+ Main Menu =
Operation

g

G5+ Main Menu =
Programming

Press twice.

Changed to constant reading (func-
tion) level.

DATA Function b1
ENTER Sequence
Function o1

Monitor Select

Press twice.

Changed to constant setting level.

Press twice.

DATA User Monitor Sel
ENTER Output Voltage
DATA 01-01 = Bwxx )
ENTER Output Voltage
01-01= 8

Output kWatts

DATA
ENTER

Entry Accepted

] Writes-in the new setting.

User Monitor Sel
Output kWatts

play is as shown on the left.

J After a few seconds, the Operator dis-

Output power has been set in place of output voltage.
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<«EXAMPLEp Changing Monitor Display to Output Current at Startup in Basic Access Level

Use the following procedure to change user constant 01-02 so that the output current is displayed 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

2 A I Power-On Monitor
Frequency Ref

3 DATA 01-02 = fsxx
ENTER ) Frequency Ref
4 A o1-02= 3 )
| = Output Current
Press twice.
5 DATA ] | Writes-in the new setting.
ENTER ) Entry Accepted
Power-On Monitor ] | After a few seconds, the Operator dis-
Output Current play is as shown on the left.
6 .
ESC Fur)ct|on ol
/ Monitor Select
7 .
Esc G5+ Main Mgnu *
/ Programming

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

4.2 5[ ]Initialize[Mode

The initialize mode is used to select the language displayed by the Unit, the access level, and the control
method; it is also used to initialize the Unit’s user constants. The structure of the initialize mode is shown
in Figure 4.7.

MENU Operation mode ‘

Initialize mode }*

Programming mode ‘

Language ‘

Access level ‘

_
#
i r—
4{
4

Initialize ‘

Password ‘

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

A2-02 User Pram 2 ‘

\—‘ A2-32 User Pram 32 ‘

Accessible/settable only in Advanced setting level.

Fig 4.7 Structure of Initialize Mode User Constants



4.2[Modes

B Selecting the Display Language: A1-00
e Use constant A1-00 to select the language displayed by the Inverter. A value of O sets English and a
value of 1 sets Japanese.

o This user constant is not returned to the factory setting when constants are initialized. It must be manu-
ally reset to the factory setting.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ) v | viwith | O | Fiux
Number otFi)grl;a- Range Settlng Control PG \I/_:cc;gr Vector
Language selection .
A1-00 | for Digital Operator O ? (}5 nglls}}), - ! Q Q Q Q
display (Japanese) (Japanese)

<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 G5 E—FEY%27 *
FZ14TE—F

2 AI G5% ET—FE>27 *

AVFaveysa

MENU

3 DATA 4> 3 (Language) )
ENTER) =R 3 (Japanese)
4 DATA A1-00= 1% %k % ] | Changed to constant setting level.
ENTER J =R 3 (Japanese)
5 A A1-00= 0
English
6 DATA ] | Writes-in the new setting.
ENTER Entry Accepted
Select Language ] | After a few seconds, the Operator dis-
English play is as shown on the left.

The display language has been set to English.
B Setting the Access Level: A1-01

e Use constant A1-01 to select the user constant access level. This level determines which user constants
can be changed and displayed.

e The user constants that can be displayed and changed also depend upon the control method being used.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . vi | viwin | Open | g
Number Opera- Range Setting | ool | P Loop | yestor
tion Vector
A1-01 glonstant access lev- 0 0to4 _ 2(Q) Q Q Q Q

Access Level Settings

Setting Function

This setting 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 constants in A2-01 through A2-32.

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

2 Quick-start to be changed or displayed.
3 Basi 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.
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B Setting the Control Method: A1-02

e Use constant A1-02 to select one of the four control methods.

o This user constant is not returned to the factory setting when constants are initialized. It must be manu-
ally reset to the factory setting.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | Vwith | Open Flux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
2
Control method
A1-02 selection x Oto3 - (Open Loop Q Q Q Q
Vector)
Control Method Settings
Setting Function
0 V/f control without pulse generator (normal V/f control).
1 V/f control with PG feedback (V/f control using a PG Speed Control Card).
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).
<«EXAMPLEp 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
MENU I G5+ Main Menu .
Operation
2 A G5+ Main Menu = ]
Initialize
3 DATA Select language |
ENTER English
4 A Control Method ]
Open Loop
Press twice.
5 DATA A1-02 = 2ssx ] | Changed to constant setting level.
ENTER Open Loop
6 A A1-02= 3
Flux Vector
7 DATA | | Writes-in the new setting.
ENTER Entry Accepted
Control Method | | After a few seconds, the Operator dis-
Flux Vector play is as shown on the left.

The control method has been changed to flux vector.
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Table 4.4 Control Method Characteristics

Characteristic V/f Control without PG V/f Control with PG Open Loop Vector Control Flux Vector Control
Basic Control Voltage/frequency control Voltage/frequency control Current vector control Current vector control with
Method (open loop) with speed compensation without PG PG
Speed Detector Not required Required (pulse generator) Not required Required (pulse generator)
Opgc;rtw:ég?ged Not required PG-A2 or PG-D2 Not required PG-B2 or PG-X2
Speg‘;r%%”tro' 1:40 1:40 1:100 1:1000
Starting Torque 150%/3 Hz 150%/3 Hz 150%/1 Hz 150 %/0 r/min
Spﬁggu(f:é‘;m' 210 3% £0.03% £0.2% £0.02%
Torque Limit Not possible Not possible Possible Possible
Torque Control Not possible Not possible Not possible Possible
¢ Multiple motor drives. e Simple speed feedback |  Variable speed drive ap- | ® Simple servo drives.
* Replacing existing motor control. plications. * Precision speed control.
Example Applica- for which motor constants | * When a pulse generator is « Torque control.
tions are not known. attached to the machine
e When autotuning is not axis.
possible.

W Initializing User Constants: A1-03

e Use constant A1-03 to initialize the user constants.

o When initialized, the user constants will return to their factory-preset values. You should normally re-
cord the setting of any constants that are changed from the factory presets.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | OPen | Fux
Number otFi)grl;a- Range Settlng Control PG \I/_:cc;gr Vector
A1-03 | Initialize X 2’3;(1)10’ 220, 1 0 Q Q Q Q

Settings to Initialize User Constants

Setting Function
0 Returns to 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.

To record the user settings, change the user constants to 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.
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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)

R N 1
O, O O O > Run command

(Operates when the run switch is closed.)

2
Stop command
(Stops when the stop switch is open.)
5
o O Forward/Reverse run command

(Multi-function input 3)

11 A
\f Sequential input common

Fig 4.9 Example of Wiring for 3-wire Sequential Operation

<«EXAMPLEp- |nitializing for 2-wire Sequential Operation
Use the following procedure to initialize user constants to the factory settings.

Step Key Sequence Digital Operator Display Remarks
1 VENU G5+ Main Menu
Operation

G5+ Main Menu =

>

Initialize
3 DATA Select Language
ENTER English

4 A Init Parameters
No Initialize

Press 3 times.

5 DATA A1-03 = Qsexsx
ENTER No Initialize
6 A A1-03 = 2220
/ 2-wire Initial
7 DATA ] | Writes-in the new setting.
ENTER Entry Accepted
Init Parameters After a few seconds, the Operator dis-
No Initialize play is as shown on the left.

The initialization has been completed for a 2-wire sequence.
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B Passwords: A1-04, A1-05

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.

o To write-protect the initialize-mode user constants, set the password in A1-05 after inputting the de-
sired values in A1-01 through A1-03 and A2-01 through A2-32. User constant A1-05 can be displayed
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.)

e It will be possible to change the initialize-mode user constants again when the same password is writ-
ten to A1-04 and A1-05.

User Change Valid Access Levels
during Setting . | Factory
Constant Name Unit . vi | viwin | Open | g
Number Opera- Range Setting | ool | P Loop | yestor
tion Vector
A1-04 | Password 1 X 0 to 9999 - 0 Q Q Q Q
A1-05 Password 2 X 0 to 9999 - 0 Q Q Q Q

<4EXAMPLEp Setting the Password to 1000
Use the following procedure to set the password to 1000.

Step Key Sequence Digital Operator Display Remarks

1 G5+ Main Menu *
Operation

G5+ Main Menu =
Initialize

nN
=
>°>>§
3 z

Select Language
English

Enter Password
A1-04=0

N
m
P4
=
m
T

Press 4 times.

Select Password

v

RESET A1-05= 0
Hold RESET.
MENU I
And press MENU.
6 DATA Select Password | | The first digit will blink. The blinking
ENTER 9000 digit can be changed.
7 Select,Password ] | The value of the digit will increment

B

1000 each time the Increment Key is
! pressed and then stop at 9. Press the
Decrement Key to decrease the value.

8 DATA ) | Writes-in the new setting.
ENTER Entry Accepted
Select Password 1 | After a few seconds, the Operator dis-
A1-05= 1000 play is as shown on the left.
9
Esc Enter Password
A1-04= 0

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

B 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 access level (A1-01) is set 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.

o The following restrictions apply to setting/displaying user constants when the access level is set to the
user program access level.

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

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

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.

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

Step

1

10

11

12

13

14

15

Key Sequence Digital Operator Display Remarks
MENU I G5+ Main Menu *
Operation
A I G5+ Main Menu =
Initialize
DATA Select Language
ENTER English
V I Function A2
User Constants
DATA User Param 1
ENTER A2-01 = —————
DATA User Param 1 The first digit blinks.
ENTER) || o _
A User, Param 1
|/ HQ1 -01
Press twice.
> User Param 1 Writes-in set value 0000.
RESET C1-01.
Press twice.
A User Pargm 1
C1 —Qﬁ
Press 7 times.
DATA Writes-in the new setting.
ENTER Entry Accepted
User Param 1 After a few seconds, the Operator dis-
A2-01 = C1-08 play is as shown on the left.
EsC Function A2

User Constants

la~]

Access Level

Press twice.

A J Advanced
ress twice.
DATA A1-01 = 4usex
ENTER Advanced
A I A1-01= 1

User Program

DATA
ENTER

Entry Accepted

A1-01 = 4sesex
Advanced

The user program access level can be
set only after one or more constants
are set as user constants in 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
the left. In this case, repeat from step
14.
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Step Key Sequence Digital Operator Display Remarks
Access Level After a few seconds, the Operator dis-
‘ User Program play is as shown on the left.
ESC G5+ M.a.ln .Menu *
Initialize

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

MENU Operation mode ‘

Initialize mode }*

Programming mode

Language ‘

Access Level ‘

Initialize ‘

_
_
I prer——
4{
4

Password ‘

—‘ Function Selection A2 ‘ A2-01 User Param 1 ‘

A2-02 User Param 2 ‘

\—‘ A2-32 User Param 32 ‘

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

Fig 4.10  Structure of User Constants

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 a user constant can be changed.

The groups of constants in programming mode and their functions are shown in Table 4.5.
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Table 4.5 Programming Mode Constant Groups

Control Meth-

od
5
Group Function Display Comments o L
= = (]
> S |
o
o
b1 | Operating modes Sequence Settings such as the reference input olololo
method
b2 | DC braking DC Braking DC braking function settings (ORICRIONIC)
b3 | Speed searching Speed Search Speed search function settings OO0 O
b4 | Timer functions Delay Timers Timer function settings (ORICRIONIG)
b | Application b5 | PID control PID Control PID control settings OO0 |0
b6 | Dwell functions Reference Dwell Accel/decel time dwell function settings |O O |O |O
b7 | Droop control Droop Control Droop control (speed drop) settings x [x [x |O
b8 | Energy-saving control Energy Saving ;[:trtrilrlllgnsal input energy-saving control OO0 |x | %
b9 | Zero servo Zero Servo Stop in the position loop x [x [x |O
C1 ;’-i\r%%esleratlon/deceleratlon Accel/Decel Acceleration/deceleration time settings |O O |O |O
S-curve acceleration/de- S-curve characteristics for accel/decel
C2 | oieration S-Curve Acc/Dec times o010 |0
C3 | Slip compensation Motor-Slip Comp Slip compensation function settings OO0 |0
C4 |Torque compensation Torque Comp Torque compensation function settings |O O |O | x
C | Tuning
C5 | Speed control ASR Tuning tSiEg;d control loop user constant set- x |O|x |0
C6 | Carrier frequencies Carrier Freq Carrier frequency settings OO0 |0
Hunting prevention func- : Hunting prevention function for V/f
c7 tions Hunting Prev control O|O0|x |x
C8 |Factory tuning constants | Factory Tuning Adjustment for open-loop vector control | x | x |O | x
d1 |Frequency references Preset Reference Operator frequency reference settings OO0 |0
d2 Frequency upper/lower Reference Limits Frequency upper and lower limit set- olololo
limits tings
d | Reference d3 |Jump frequencies Jump Frequencies | Prohibited frequency settings o100 |0
d4 E‘if;:ggce frequency hold Sequence Hold for analog frequency reference OO0 |0
d5 |Torque control Torque Control User constant settings for torque control | x | x [ x [O
E1 | V/f characteristics V/f Pattern Sets the motor V/f characteristics. O IONIONIC
E2 | Motor constants Motor Setup Sets the motor constants. o100 |0
E | Motor E3 | Motor 2 control method Motor 2 Ctl Meth Sets the control methods for motor 2. O IONIONIO
E4 | V/f Characteristics 2 V/F pattern 2 Sets the V/f characteristics for motor 2. |O |O O |O
E5 | Motor 2 constants Motor 2 Setup Sets the motor constants for motor 2. o100 |0
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Control Meth-

od
s
Group Function Display Comments © § g
=508
S e |2
o
o
F1 Spgt;%ied control card PG Option Setup User constant settings for a PG Card x [O]|x |O
Fo Analog Reference Card Al-14 Setup User constant settings for an Analog olololo
Al Reference Card
F3 | Digital Reference Card DI | DI-08, 16 Setup User constant settings for a Digital Ref- | 1 5 | & |
erence Card
. User constant settings for an Analog
F4 | Analog Monitor Card AO | AO-08, 12 Setup . o100 10
Monitor Card
. - User constant settings for a Digital Out-
Options F5 | Digital Output Card DO DO-02C put Card o100 10
F6 |Digital Output Card DO DO-08 User constant settings for a Digital Out- olololo
put Card
F7 |Pulse Monitor Card PO | PO-36F Setup Dser constant settings for a Pulse Moni- 1 5 |0 | 0 |0
F8 SI-F/SI-G Transmission SI-E/G gser constant settings for a Transmis- olololo
Card sion Card
F9 CP-916B Transmission DDS/SI-B gser constant settings for a Transmis- olololo
Card sion Card
H1 | Multi-function inputs Digital Inputs ﬁl‘;‘}ﬁ?m selection for multi-function | | 1 5 | O
. . . Function selection for multi-function
H2 | Multi-function outputs Digital Outputs outputs o100 10
Terminal H3 | Analog inputs Analog Inputs Function selection for analog inputs o100 10
H4 ‘l;/IUL;IStI-functlon analog out- Analog Outputs Function selection for analog outputs o100 10
H5 m)i’\sﬂOBUS communica- | gerial Com Setup MEMOBUS communications settings |[O |[O [O |O
L1 | Motor protection functions | Motor Overload Sgsrload protection settings and selec- |~ | 5 |5 | o
L2 Momentary power loss PwrLoss Ridethru Selects the power-loss processing meth- olololo
ride-through od.
L3 | Stall prevention Stall Prevention Stall prevention settings and selection |O |O |O |O
L4 |Frequency detection Ref Detection figiquency detection settings and selec- | | | | o
Protection ; ;
L5 |Fault restart Fault Restart Fault restart function settings o100 10
L6 |Overtorque detection Torque Detection Sgsrtorque detection settings and selec- | | 5 |5 |
L7 |Torque limits Torque Limit zlczlr;})u ¢ limit settings (vector control x |x OO
L8 |Hardware protection Hdwe Protection ?e\t’g;hgiatmg and phase loss protection | | | 5 | 5
ol | Display/Monitor settings | Monitor Select Selects the display and setting methods. |O |O |O |O
Operator i i S
p 02 | Function settings Key Selections Key function selection and other user olololo

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

Basic Level Quick-start Level

[Function] - [Constant]

—

Advanced Level

[Group]

b1-01 Reference selection

‘ 4{ b Application }——{ b1 Sequence

b1-02 Operation method selection

b1-03 Stopping method selection

[Mode]
MENU }Operation mode
L/
—{ Initialize mode ‘
. DATA
—{ Programming mode H_EN?

—{ b2 DC braking

b2-02 DC injection braking current

4{ Autotuning mode

b3-01 Speed search selection at start

‘ —{ b3 Speed search

4{ Modified constants mode ‘

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

4{ C Tuning }——{ C1 Accel/Decel

C1-01 Acceleration time 1 ‘

C1-02 Deceleration time 1 ‘

I C2 S-curve character- C2-01 S-curve characteristic time at acceleration

117 -] -]

P . start
istic setting
C2-02 S-curve characteristic time at deceleration
| start
C3 Motor-slip com- C3-01 Si " -
pensation ‘:—{ - Ip compensation gain ‘

d1 Frequency refer-
ence presetting

d1-01 Frequency reference 1

4‘ d Reference ‘

d1-02 Frequency reference 2

—1 d2 Frequency up-
per/lower limit

d2-02 Frequency reference lower limit

d2-01 Frequency reference upper limit ‘

—{ d3 Jump frequency H d3-01 Jump frequency 1
4{ E Motor }——{ E1 V/f pattern setting

E1-01 Input voltage setting ‘

E1-02 Motor selection ‘

—{ E2 Motor setup

F1 PG Speed Control
Card

4{ H Terminal }——{ H1 Sequence input

—{ H2 Sequence output

—{ L Protection }——{ L1 Motor protection }—{ L1-01 Motor protection selection ‘

—— L2 Momentary power ‘v—{ L1-02 Motor protection time constant ‘
loss ride-through '

: E2-01 Motor rated current ‘

*ﬁ{ F1-01 PG constant ‘

4‘ o Operator ‘

o1 Display/setting } 01-01 Monitor selection ‘
selection

—{ 01-02 Monitor selection after power up ‘

. . ! 02-01 LOCAL/REMOTE Key enable/dis-
—{ 02 Function selection }——{ able ‘

02-02 STOP Key during control circuit ‘
terminal operation

Fig 4.11  Display Structures for Different Access Levels
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4.2.7 Autotuning Mode

/\ CAUTION

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

The motor may turn, possibly resulting in injury or damage to equipment. Also, motor constants cannot be
correctly set with the motor attached to a load.

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 the rated voltage, rated current, rated frequency, and number of poles listed on the motor nameplate
have been input and the RUN Key is pressed, the motor constants calculated from these values will be writ-
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 autotuning mode won’t be displayed if V/f control has been selected. Refer to Setting the Control
Method: A1-02 under 4.2.5 Initialize Mode.

The Inverter’s autotuning function automatically determines the motor constants, while a servo system’s
autotuning function determines the size of a load, so these autotuning functions are fundamentally differ-
ent.

<EXAMPLEp Autotuning Procedure
Step Key Sequence Digital Operator Display Remarks
1

G5+ Main Menu
Operation

MENU

G5+ Main Menu *
Autotuning

I

press 3 times.

3 DATA Rated Voltage (see note)
ENTER J 400.0 VAC
4 DATA Rated Voltage | | The leading digit blinks.
ENTER 1400.0 VAC When Increment Key is pressed,

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

Rated Voltage The digit to be set moves to the right
RESET 400.0 VAC and blinks. Follow the above proce-
il dures as outlined in step 4.

&

6 DATA | | After selecting values for steps 4 and
ENTER Entry Accepted 5, press DATA/ENTER Key.

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

Rated Voltage After a few seconds, the Operator dis-
400.0 VAC play is as shown on the left.

Rated Current
370 A

DATA DATA 3
8 Press the keys as in steps 4, 5, 6 of

rated voltage setting.
9 A Rated Frequency )
60.0 HZ

10 DATA DATA Press the keys as in steps 4, 5, 6 of

rated voltage setting.
" A I Rated Speed

1750 RPM

12 Press the keys as in steps 4, 5, 6 of

rated voltage setting.

g

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



Setting User Constants

4.2.7[Autotuning Mode

Step Key Sequence Digital Operator Display Remarks

13 A I Number of Poles
4

14 DATA DATA Press the keys as in steps 4, 5, 6 of
rated voltagz setting. b
15 Select Motor 1/2 )
A 1
16 Press the keys as in 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.

17 A Vi \aning\R\e\ad\y?\ L
Press RUN Key

18 [ [0 T Tune Processing )
YV HHZOEDDIA Autotuning starts and tl.le motor ro-
tates for approx. one minute.
Tune Successful | | Then the motor stops automatically.

19 i W )
MENU G5 Main Menu :
Operation

Returns to the operation mode display.

IMPORTANT (1) If a fault occurs during autotuning, refer to Table 5.1 Troubleshooting Autotuning Faults.

(2) Autotuning may not be possible depending on the motor type. For such motors, obtain the electric constants
calculated based on Steinmetz’s constant.
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4.2.8 Modified Constants Mode

The modified constants mode is used to change or display user constants that have been changed from their
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. (The initialize mode user
constants won’t be displayed.)

<«EXAMPLEp 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.

The settings for these two user constants are displayed, and the setting for d1-01 is changed from 60.00 Hz
to 30.00 Hz while C1-01 is set to 20.0 seconds.

Step Key Sequence Digital Operator Display Remarks
1

G5+ Main Menu
Operation

G5+ Main Menu =
Modified Consts

t[a

3 DATA Accel Time 1
C1-01 = 20.0 Sec

ENTER
4 A Frequency Ref 1 )
d1-01 = 60.00 HZ
5 DATA Frequency Ref 1
ENTER 060.00 HZ
6 Frequency Ref 1 ) Blinking digit moves 1 place to the
RESET] 060.00 HZ right.
7 v Freq\ugncy Ref 1 )
] 030.00HZ
press 3 times. ‘
8 DATA ] |30.00 Hz is written-in.
ENTER Entry Accepted
Frequency Ref 1 ] | After a few seconds, the Operator dis-
d1-01 = 30.00 HZ play is as shown on the left.
9 G5+ Main Menu # | | Preset reference 1 is changed to
ESC Modified Consts 30.00 Hz in the modified constants
mode.

10 G5+ Main Menu =

Operation

MENU

d

Returns to the operation mode display.
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This chapter describes the preparations and Digital Operator procedures for
trial operation of the VS-616GS5 and provides an example of trial operation.

51 Procedure ...........c.., 5-
5

5.2 Trial Operation Procedures .............
521 PowerON ... ... .
5.2.2 Checking the Display Status ..................
5.2.3 Initializing Constants .........................
5.2.4 SettingInputVoltage .........................
525 Autotuning . ... 5-
5.2.6 No-load Operation ...................ccn... 5-10
5.2.7 Loaded Operation ...................cccou... 5-10




Trial Operation

/A WARNING

Check to be sure that the front door is closed before turning ON the power supply. Do not open
the front door during operation.

An electric shock may occur if the door is open with the power turned ON.
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.

/\ CAUTION

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

Otherwise, a burn 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 Panel settings. The Inverter Panel is factory set to suitable
settings.

The equipment may be damaged if unsuitable settings are used.




5.1 Procedure

5.1 Proc

edure

Perform trial operation according to the following operational flow.

Item

Contents Page
InStﬁ”atlo.n and Install the Inverter according to the installation conditions. 2-1
ounting
Y ¢ Ensure that the installation conditions are met.
Wiring atl?(():lnConneC- Connect to the power supply and peripheral devices. 3-1
Y ¢ 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: 5-4
¢ Always ensure that a power supply of the correct voltage is used and that the power input terminals (R, S, T)
are wired correctly.
400-V class: 3-phase 380 to 460 VAC, 50/60 Hz
575-V class: 3-phase 500 to 600 VAC, 50/60 Hz
* Make sure that the Motor output terminals (U, V, W) and the Motor are connected correctly.
* Make sure that the control circuit terminals and the control device are wired correctly. Make sure that all control
circuit terminals are turned OFF.
* When using a PG Speed Control Card, ensure that it is wired correctly.
¢ Set the motor to no-load status, (not connected to the mechanical system).
\J Having conducted the above checks, connect the power supply.
Check the Display Check to be sure that there are no faults in the Inverter. 5-4
Status
o If the display at the time the power is connected is normal, it will read as follows:
. Data Display: Frequency Ref
¢ When an fault has occurred, the details of the fault will be displayed. In that case, refer to Section 9 Maintenance
Operations.
Setting thaeg:enput Volt- Set the Inverter input voltage (E1-01) to the correct voltage. 5-5
Set the Motor Set the proper motor protection (E1-02). 5-8
Autotuning Execute autotuning in the open-loop vector control mode. 5-8
40 ¢ When autotuning is executed, motor constants are set automatically.
* When motor constants cannot be set using autotuning, input each constant for the motor.
No-load Operation | Start the no-load motor using the Digital Operator. 5-10
Y * Set the frequency reference using the Digital Operator and start the motor using key sequences.
Actual Lﬁ:r? Opera- Connect the mechanical system and operate using the Digital Operator. 5-10
v ¢ When there are no difficulties using the no-load operation, connect the mechanical system to the motor and oper-
ate using the Digital Operator.
Operation Basic Operation: Operation based on the basic settings required to start and stop the Inverter. 6-1
Advanced Operation: Operation which uses PID control or other functions. 7-1
¢ For operation within standard constants select “Basic Operation.”
» To use the various applied functions such as, direct current control braking, speed search, timer, S-curve accel- _
eration/deceleration, slip compensation, torque compensation, droop control, zero-servo, and torque control,
select “Advanced Operation” in combination with “Basic Operation.”
* It is sometimes necessary to initialize constants after checking the display status.
Initializing Constants | Initialize the constants. 5-4

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

*2 When motor cannot be
tatives for details.

disconnected from the load, motor constants can be set by calculations. Contact your Yaskawa represen-
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5.2.1 Power ON

5.2 Trial Operation Procedures
5.2.1 Power ON

B Checkpoints before Turning ON the Power Supply

e Check that the power supply is of the correct voltage.
400-V class: 3-phase 380 to 460 VAC, 50/60 Hz
575-V class: 3-phase 500 to 600 VAC, 50/60 Hz
e Make sure that the control power matches with the control power voltage jumper.
e Make sure that the motor output terminals (U, V, W) and the motor are connected correctly.
e Make sure that the Inverter control circuit terminal and the control device are wired correctly.
o Set all Inverter control circuit terminals to OFF.
o When using a PG Speed Control Card, make sure that it is wired correctly.
e 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:

[Normal]

Frequency Ref The frequency reference monitor is
U1-01 = 0.00 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 Chapter 9 Maintenance Operations. The following display is an example of a fault display.

[Fault] ‘ uv The display will differ depending
Under Voltage on the type of fault.

5.2.3 Initializing Constants

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

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

o Afterinitialization, the access level is set to Quick-start (A1-01). The following table shows the setting
method for Quick-start.

Use the following procedure to initialize constants.

Step Key Sequence Digital Operator Display Remarks
Frequency Ref )
U1-01= 0.00 HZ

1 I i * 1 | Displays ti de.

MENU G5+ Main Menu ; isplays operation mode
Operation

2 I G5+ Main Menu = ] | Displays initialize mode.
A Initialize

3 DATA Select Language Puts the Inverter in initialize mode.
ENTER English

4 A I Initialize 1 | Displays the Initialize display.

Select
Press 3 times.

5 DATA A1-03 = Qs ] | Displays the constant setting for
ENTER Select A1-03.

6 A A1-03 = 2220 Initializes for a 2-wire sequence.

2-wire Initial

7 DATA ] | Writes the set values. “Entry Accept-

ENTER Entry Accepted ed” is displayed for approximately
0.5 seconds.
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Step Key Sequence Digital Operator Display Remarks
Initialize Returns to the Initialize display.
‘ Select
8 EsC G5+ Main Menu = Returns to the initialize mode display.
‘ Initialize

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 Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ) v | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
o 360 to 460 400
E1-01 | Input voltage setting x (360 to 690)* VAC (600)* Q Q Q Q
*  Values in parentheses are for 575-V class Inverters.
Use the following procedure to set a 400-V class Inverter to an input voltage of 440 V.
Step Key Sequence Digital Operator Display Remarks

= Main Menu =
Initialize

3]

* Main Menu =
Programming

2 DATA Frequency Ref
ENTER Terminal
Input Voltage

w
>
B
2

E1-01 = 400 VAC

Press
4 DATA Ingut Voltage
ENTER /“1\00 VAC
5 % I Inpyt Voltage
RESET, 400 VAC
6 A Input Voltage
440 VAC
Press 4 times.
7 DATA
ENTER Entry Accepted
Input Voltage
E1-01 = 230 VAC
8 . ;
ESC « Main Mer.lu *
Programming

Displays initialize mode.

Displays programming mode.

Puts the Unit in programming mode.

Displays the input voltage setting dis-
play.

The leading digit will blink

The 2nd digit will blink.

Set to “4”

The set value is overwritten. “Entry
Accepted” is displayed for approxi-
mately 0.5 seconds.

Returns to the input voltage display.
Check that the data has been updated.

Returns to the programming mode
display.

B Setting the Control Power Supply Voltage Jumper

Set the voltage of the power supply to the control circuit and the fan.

The factory-set voltage is 400 V for the 400-V Class and 575 V for the 575-V Class Inverters. When apply-
ing voltage other than these settings, use the following procedure to change the jumper setting.

1.
2.
3.

Open the front door of the Inverter Panel.

Turn OFF the power supply and wait for at least five minutes.

Insert the jumper at the position that corresponds to the control power supply voltage supplied to the

Inverter Panel. Figure 5.1 and Figure 5.2 indicate the jumper location and Figure 5.3 indicates jumper

arrangement.

. Close the front door of the Inverter Panel.
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5.2.4Jetting Input Voltage

400-V Class (200 kW) and 575-V Class (300 kW) Inverter Panels

[ ]

Inverter Module

T1

Control power supply voltage PS -
selection board

1TB
2TB

Fig 5.1 Selection of Control Power Supply Voltage for 400-V Class (200 kW)
and 575-V Class (300 kW) Inverter Panels

400-V Class (400 kW, 600 kW, 800 kW) and 575-V Class (600 kW, 900 kW, 1200 kW) Inverter Pan-
els

The following figures show an example for a 400-V class, 400-kW and a 575-V class, 600-kW Inveter

Panel.

Inverter Module

ACL
AN N
T1
4 l—
1TB _~ %
2TB
@ S PS Control power supply

2 voltage selection board

Fig 5.2 Selection of Control Power Supply Voltage for 400-V Class (400 kW,
600 kW, 800 kW) and 575-V Class (600 kW, 900 kW, 1200 kW) Inverter
Panels
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Jumper

Fig 5.3 Selection of Control Power Supply Voltage

B Motor Selection (Motor Overheating Protection): E1-02

Set the type of motor being used with the motor selection constant (E1-02). This setting is a reference for
the motor overheat protection.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwith | e | Fiux
Number otFi)Oerl;a- Range Settlng Control PG \I/_:cc;gr Vector

Motor selection
E1-02 | (motor overheating x 0,1 - 0 Q Q Q Q
protection)

e E1-02 Settings

Setting Function
0 Standard motor (general-purpose motor)
1 Special motor (inverter-exclusive motor)
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5.2.5[Autotuning

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

G5+ Main Menu =
Programming

G5# Main Menu =
Auto-Tuning

15

Rated Voltage
400. 0 VAC

Rated Current
370 A

Rated Frequency
60. 0 HZ

Rated Speed
1750 RPM

Number of Poles
4

Select Motor 1/2
1

5] B3I BI BB

o]
[
z

Vo an‘ng \R\eaqy\l?\ [
Press RUN key

Tune Proceedinq O

S OHZ HHoA

Displays programming mode.

Displays autotuning mode.

Displays the rated voltage.”

Displays the rated current.”

Displays the rated frequency.”

Displays the rated speed.”

Displays the number of poles.”

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.)

Step

Key Sequence

Digital Operator Display

Remarks

10

Tune Successful

MENU

u

G5+ Main Menu =

Operation

Indicates the completion of autotun-
ing.

Returns to the operation mode dis-
play.

*  When the values displayed and the motor rated values differ, set each value separately.

Rated voltage for vector control motors is 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 380 A.

Step

Key Sequence

Digital Operator Display

Remarks

Rated Current

Press 3 times

370 A
_DATA_ Rated Current )
ENTER
) 100370 A
Rated Current |
| RESET) 00370 A

V)

Press 3 times

Rated Gurrent

00380 A

Displays the rated current.

When changing the set values, press
the DATA/ENTER Key and the digit
to change will blink.

Select the digit to be changed.

Set to 00380 A.
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Step Key Sequence Digital Operator Display Remarks
4 DATA Press the DATA/ENTER Key to over-
ENTER ‘ Entry Accepted write the set values. “Entry Accepted”
will be displayed for approximately
0.5 seconds.
Rated Current Returns to the rated current display.
‘ 380 A

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

e Use the following troubleshooting procedure is a fault occurs during autotuning.
B Troubleshooting Autotuning Faults

The displays and countermeasures for autotuning faults are shown below in Table 5.1. If one of these faults
is detected, it will be displayed on the Operator and the motor will coast to a stop. The fault contact and
alarm contact outputs will not function. When a fault 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
. R ¢ 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

Saturation -2

Saturated core coeffi-

Autotuning was not completed
within a set time.

Check the input data.
Check the motor wiring.

cient 2 fault

Rated Slip Rated slip fault

* Increase the acceleration time (C1-01).

. . ¢ Increase the torque limits (L7-01, -02) if

Accelerate Acceleration fault ;l;lh: fé?:?l;sld not accelerate with- these have been decreased.

¢ Disconnect the motor from the machine if

it has been connected.
There is a contact fault between ¢ Check the PG wiring.

PG Direction Motor direction fault | the Inverter, PG (phase A and B), * Check the motor wiring.

and motor (phases U, V, and W)

Check the PG direction and constant F1-05.

Motor speed

Motor speed fault

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

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

Increase the acceleration time (C1-01).

Check the input data (particularly the num-
ber of PG pulses).

ALARM: Over Load

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

The torque reference was over

Tuning overload fault 20% during autotuning.

(Displayed after completion of
autotuning)

Tune Aborted . . Check the minor fault indicated in the boxes
Minor Fault: 1) Minor fault A minor Inverter fault occurred. in the display shown at the left.

Tune Aborted

V/f Over Setting V/f Over Setting Torque reference exceeded 100%, | o Check the setting.

and no-load current exceeded

(Displayed after completion of
autotuning)

70%. ¢ Disconnect the motor from the load.

o Fault displays can be cleared by pressing the MENU Key.
e All set constants (motor constants) will be initialized if a fault occurs. Reset the constants from the
beginning when before starting autotuning again.
B Unsuccessful Autotuning

When autotuning has not been executed correctly, “Tune Aborted” will be displayed. If this happens, input
the motor constants (E1-04 to E2-09) obtained from Steinbetz’s constant. For input details, refer to Techni-
cal Document EZZ0007798.
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5.2.6[Nlo-load Operation

5.2.6[INo-load[Dperation

The section describes trial operation in which the motor is operated from the Digital Operator with the mo-
tor in the no-load state (with the motor not connected to the mechanical system).

B 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
G5+ Main Menu = 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.
2 LOCAL Frequency Ref Switches operation to the Digital Op-
REMOTE 01 = erator. (SEQ, REF and LED indica-
— u1-01 = 0.00 Hz tors turn OFF.)
3 DATA Frequency Ref Sets the frequency reference.
ENTER HO\OOOO HZ
4 > Frqquency Ref The tens dlglt blinks.
RESET 000. 00HZ
5 A Frqquency Ref Set to 010.00 Hz.
O/“I 0. 00HZ
6 DATA The set values are overwritten.
ENTER Entry Accepted
Frequency Ref Returns to the frequency reference
010. 00 HZ display.
A

B Operation Using the Digital Operator

o Press the RUN Key. The motor will start to rotate. (forward rotation)
Press the FWD/REV Key. The motor will rotate in the reverse direction.

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

o The frequency reference can be changed, even during operation. When this is done, the frequency ref-
erence is changed as soon as the DATA/ENTER Key is pressed to input the set values.

o Ifthe Jog Key is pressed 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 under the no-load conditions, connect the load mechanical system and per-
form trial operation with an actual load.

B Connecting the Load System
e After confirming that the motor has stopped completely, connect the mechanical system.
e Be sure to tighten all the screws when securing the motor shaft to the mechanical system.
B Operation using the Digital Operator
o Use the Digital Operator in the same way as in no-load operation.

o If fault occurs during operation, make sure the STOP Key on the Digital Operator is easily accessible.
o At first, set the frequency reference to a low speed of one tenth the normal operating speed.
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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.

o After changing the frequency reference or the rotation direction, check that there is no oscillation or
abnormal sound from the motor. Check the monitor display to ensure that the U1-03 (output current)
is not excessive.
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This chapter explains the basic settings required to operate and stop the
VS-616G5. The user constants described here will be sufficient for simple
Inverter.

Even when your application requires special functions, such as torque con-
trol or PID control, make these basic settings first and then go to the explana-
tions of those special functions in chapter 7 Advanced Operation.

6.1 Common Settings ..................... 6-2
6.1.1 Setting the Access Level and Control Method: A1-01,
AT-02 6-2
6.1.2 Frequency Reference Settings: b1-01, H3-01, H3-08,
H3-00 ... 6-4
6.1.3 Frequency Reference from Digital Operator: b1-01,
01-03,d1-01t0d1-09 ...........cooiin... 6-7
6.1.4 Run Source and Sequence Input Responsiveness:
b1-02, b1-06,b1-07 ......... ..., 6-9
6.1.5 Acceleration/Deceleration Times: C1-01 through
C1-08, C1-09, C1-10,C1-11 ................ 6-10
6.1.6 Prohibiting Reverse Operation: b1-04 .......... 6 - 11
6.1.7 Selecting the Stopping Method: b1-03 .......... 6-12
6.1.8 Multi-function Input Settings: H1-01 through H1-06 6 - 13
6.2 Open-loop Vector Control ............... 6-18
6.2.1 Autotuning ... 6-18
6.2.2 AutotuningFaults . ............ ... ... ... ... 6-19
6.3 V/fControl ............... ... .. ... ... 6 - 21
6.3.1 Setting the Motor Constants: E1-01, E1-02, E2-01 6-21
6.3.2 V/f Pattern Selection: E1-03 ................... 6-22
6.4 Flux Vector Control .................... 6-26
6.4.1 PG Speed Control Card Settings .............. 6-26
6.4.2 Setting the Zero-speed Operation Constants .. .. 6-29
6.4.3 Autotuning . ... 6 - 31
6.4.4 Speed Control (ASR) Structure ................ 6-33
6.4.5 Speed Control (ASR) Gain .................... 6-35
6.5 V/fControlwithPG .................... 6 -37
6.5.1 Motor Constants: E1-01, E1-02, E2-01, E2-04 ... 6-37
6.5.2 V/f Pattern Selection: E1-03 ................... 6-38
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Basic Operation

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 access level. This level determines which constants can be accessed and changed.

User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : VA | Vi with Flux
Number Opera- Range Setting Control PG Loop Vector
tion Vector
A1-01 Slonstant access lev- 0 0to4 B 2(Q) Q Q Q Q
e Access Level 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.
2 Quick-Start A_llows the constants required to start the Inverter (about 25) to be
displayed or changed.
3 Basic Allows the commonly used constants to be displayed or changed.
Advanced Allows all constants to be displayed or changed.

o The control method setting also affects which constants can be displayed and changed. Refer to Chap-
ter 8 User Constant Lists.

o 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 Remarks

1

Key Sequence Digital Operator Display

G5+ Main Menu = Displays operation mode.

Operation

G5+ Main Menu = Displays initialize mode.

Initialize

N
=
3}@
> C

3 Select Language Puts the Unit in initialize mode.
ENTER English (Select Language display)
4 A Access Level ] | Displays the Access Level (A1-01).
Quick-Start
5 DATA A1-01 = 2 =% 1 | Displays the constant setting for
Quick-Start Al-01.
A1-01= 4 Displays Advanced.

Advanced

(o))

]
@ m
4 5

m
= 5
E.
o

De

7 DATA Writes the new setting.

m
z
5
m
)

Entry Accepted

Access Level Returns to the Access Level display.

Advanced




6.1 Common Settings

B Control Method: A1-02

o Select one of the four control methods.
o This constant is not initialized by the initialize operation.

Change Valid Access Levels
CoLrjmss(taz;nt Name during | Setting |, | Factory = =T C e T o0 T
i wit ux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
2
A1-02 Contrf)l method N 0to3 _ Open Q Q Q Q
selection Loop
Vector
o Control Method Settings
Setting Control Method Function
0 V/f control Normal V/f control
1 V/f control with PG feed- | V/f control using a PG Speed Control Card
back
Open loop vector control | Vector control using the Inverter’s internal speed information
Flux vector control Vector control using a PG Speed Control Card

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

Table 6.1 Control Method Characteristics
Characteristic V/f Control Vi Contr%l a‘Z{(PG Feed- Open Loop Vector Flux Vector
Basic control method Voltage/frequency control Vo_ltage/frequency conFrol Current. vector control Current vector control with
(open loop) with speed compensation without PG PG
Speed detector Not required Required Required

(pulse generator)

Not required

(pulse generator)

Optional speed detec-

Not required

tors PG-A2 or PG-D2 Not required PG-B2 or PG-X2
Speed control range 1:40 1:40 1:100 1:1000
Starting torque 150%/3 Hz 150%/3 Hz 150%/1 Hz 150%/0 r/min
Speed control accuracy +2t0 3% +0.03% +0.2% +0.02%
Torque limit Not possible Not possible Possible Possible
Torque control Not possible Not possible Not possible Possible

Example applications

¢ Multiple motor drives.

¢ Replacing existing mo-
tor for which motor
constants ~ are  not
known.

¢ When autotuning is not
possible.

¢ Simple speed feedback
control.

* When a pulse generator
is attached to the ma-
chine axis.

® Variable speed drive ap-
plications.

¢ Simple servo drives.
¢ Precision speed control.
¢ Torque control.

e Vector control has a greater starting torque and more precise speed control than V/f control, so use of
vector control is recommended whenever possible.

Use V/f control in the following types of applications:
*  When several motors are being operated

(situations in which auto-tuning cannot be used)

*  When operation is being coordinated with an older V/f control inverter control system

When special motors, such as submersible motors or spindle motors, are being used




Basic Operation

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 analog voltage or current signals from the control circuit termi-
nals.

B Frequency Reference Selection: b1-01

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

User (()jr:jar%%e Sefting | Factory Valid Access Levels
Nomoer | e | oper | Range | Iseting |, Vi G | \C
b1-01 Reference selection x 0to3 - 1 Q Q Q Q

o Settings
Setting Reference source
0 Digital Operator
1 Control circuit terminals (analog inputs)
Transmission
Optional Card

o The frequency reference is input from the control circuit terminals (external terminals), so set b1-01

to 1.

B Frequency Reference (Voltage), Terminal 36 Signal Level: H3-01

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit h Vi | Vwitn | Open Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
) Signal level selec- B
H3-01 tion (terminal 36) X 0,1 0 B B B B

o The frequency reference (voltage) is valid when constant b1-01 has been set to 1.
e Set the voltage range for the frequency reference (voltage) signal.

o Settings
Setting Function
0 0 to 10 VDC input [11-bit + polarity (positive/negative) input]
1 -10 to 1Q VDC inpu? '
(A negative voltage is a reference for reverse rotation.)

B Frequency Reference (Current), Terminal 39 Signal Level: H3-09, H3-08

o Setterminal 39 to a frequency reference with constant H3-09 to use terminal 39 as the frequency refer-
ence terminal.

o The frequency reference setting is 1F.

Function Selection: H3-09

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit . Vi | Viwith | Open | g
Number Opera- Range Setting | conrol | PG | L9 | Vector
tion Vector
Multi-function ana-
H3-09 | log input (terminal x 1to 1F - 1F A A A A
39)
o After setting constant H3-09, set terminal 39 signal level with H3-08.
Signal Level: H3-08
o The frequency reference (current) is valid when constant b1-01 has been set to 1.
o Set the signal level for the frequency reference (current).
User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit . Vi | Viwith | Open | g
Number Opera- Range Setting | conrol | PG| L9 | Vector
tion Vector
H3-08 Signal level selec- % 0to?2 B 2 A A A A
tion (terminal 39)




6.1 Common Settings

o Settings
Setting Function
0 0 to 10 VDC input [10-bit input]
1 -10to 1Q VDC inpu.t )
(A negative voltage is a reference for reverse rotation.)
2 4 to 20 mA input

e When the terminal is being used as a voltage input terminal (setting 0 or 1), jumper J1 must be discon-
nected on the control board. (See Figure 6.1.) The terminal’s input resistor will be destroyed if the ter-
minal is used for a voltage input with jumper J1 connected.

o When frequency references are being input simultaneously from both the voltage terminal 36 and the
current terminal 39, the final reference value will be the sum of the two references that are input.

o To switch the frequency reference input between the voltage terminal 36 and the current terminal 39,
set a value of 1F in any one of the multi-function inputs (H1-01 through H1-06).
The voltage terminal 36 will be used when this multi-function input is OFF and the current terminal
39 will be used when this multi-function input is ON.

e Ifa0to=10 VDC input is set, H3-01 must also be set to a 0 to 10 VDC input.

L1

T

J1

Jumper wire

/

TB2
o [ N@RE o] [cc5d O

O TB3 |o

9CN 10CN

Fig 6.1

B Function and Signal Level for Multi-function Analog Input (Terminal 42):

H3-04, H3-05

Jumper Wire Location on Control Board

o This function is useful when switching between two analog inputs. The input is from terminal 42.

e When using the multi-function input (terminal 42) 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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | with | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Multi-function ana-
H3-05 | log input (terminal X Oto 1F - 0 B B B B
42)

o The auxiliary reference is 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 a value
of 3 (multi-step speed reference 1).

o When a multi-function analog input has been set to “Auxiliary Reference,” it is treated as frequency

reference 2 during multi-step speed operation, so it can’t be used unless the multi-step speed reference
1 has been set.



Basic Operation

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

Signal Level for Multi-function Analog Input, Terminal 42: H3-04

o Set the signal level for the multi-function analog input.

User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : VA | Vi with Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
H3-04 Signal level selec- % 0.1 B 0 B B B B
tion (terminal 42) ’
o Settings
Setting Function
0 0 to 10 VDC input [11-bit + polarity (positive/negative) input]
1 -10 to 10 VDC input
(A negative voltage is a reference for reverse rotation.)

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

o There are three constants used to adjust the analog inputs: The gain, bias (both set separately for each
input), and filter time constant (a single value for all of the inputs).

= The gain and bias can be adjusted separately for each analog input (terminals 36, 39, and 42).

Gain: Set the frequency corresponding to a 10 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 a 0 V (4 mA) input as a percentage of the

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

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | Viwith | OPen | g
Number Otri)grr]a' Range Setting | oonor | pa voop. Vestor
. . 0.0 to
H3-02 | Gain for terminal 36 O 1000.0 % 100.0 B B B B
H3-03 | Bias for terminal 36 O _110 (;)dOOto % 0.0 B B B B
. . 0.0 to
H3-10 | Gain for terminal 39 O 1000.0 % 100.0 A A A A
H3-11 Bias for terminal 39 O _1108600t0 % 0.0 A A A A
. . 0.0 to
H3-06 | Gain for terminal 42* O 1000.0 % 100.0 B B B B
H3-07 |Bias for terminal 42% | O e 1w | oo B B B B

The settings for terminal 42 are valid only when the multi-function analog input has been se-
lected. The gain and bias set here will be disregarded if a frequency reference is selected and
the values set for terminal 36 will be used.

Frequency
reference
Max. output frequency x % ,,,,,,,,,,,,,,,

Max. output frequency x 1B(i)_a(;s
‘ 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



6.1 Common Settings

Analog Input Filter Time Constant: H3-12

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

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwith | OPen | Fux
Number otFi)grl;a- Range Settlng Control PG \I/_:ctzgr Vector

H3-12 Analog input filter

. X 0.00t02.00 | s 0.00 A A A A
time constant

o This setting is effective when there are sudden changes or noise in the analog input signal.
e 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

e Sclect the reference source.

User %':,?'::%e Sefting Factory Valid Access Levels
Cl:\lcijr:T?Laer:‘t Name Ot’:i)grl;a- Range ont Setting Co\g':rol V/chv;ith \Z{;gr Vzléft)c()r
b1-01 Reference selection X Oto3 - 1 Q Q Q Q

e Settings
Setting Reference source
0 Digital Operator
1 Control circuit terminals (analog inputs)
2 Transmission
3 Optional Card

o The frequency reference is input from the Digital Operator, so set b1-01 to 0.

B Frequency Unit for Reference Setting and Monitoring: 01-03

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Frequency unit for
01-03 | reference setting and X 0 to 39999 - 0 B B B B
monitor
o 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.)
21039 r/min = 120 x frequency reference (Hz)/01-03
(01-03 sets the motor poles.)

Decimal point is set according to the Sth digit value of 01-03.

Sth digit = 0: Displays[J[JCIC]

5th digit = 1: Displays (.

5th digit = 2: Displays (JJ..JCJ

Sth digit = 3: Displays [1.LICIC]

40 to 39999 Setting values of 100% frequency are set according to the first to fourth digits of 01-03
[Example 1]

When the setting value (100% speed) is 200.0, 01-03 is set to 12000.

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

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 Change Valid Access Levels
during Setting + | Factory
Constant Name Unit : Vi | viwith | OPen | R
Number Opera- Range Setting | conwol | PG LooP | viotor
tion Vector
d1-01 S;i‘g“f“cy refer- O 0to 150.00 |01-03 [0.00Hz | Q Q Q Q
d1-02 S;i‘g“zency refer- O 0to 150.00 | 01-03 [0.00Hz | Q Q Q Q
d1-03 S;‘é‘é“;“cy refer- O | 0t0150.00 |01-03 [0.00Hz | Q Q Q Q
d1-04 | Frequency refer- O |0t15000 |01-03 |000Hz| Q Q Q Q
ence 4
d1-05 | Frequency refer- O 0to 150.00 | 01-03 [0.00Hz | B B B B
ence 5
di-06 | Frequency refer- O | 0t0150.00 |01-03 |0.00Hz | B B B B
ence 6
di-07 | Frequency refer- O  |0t0150.00 |01-03 |0.00Hz | B B B B
ence 7
d1-0g | Frequency refer- O 0to 150.00 | 01-03 [0.00Hz | B B B B
ence 8
d1-09 i‘r’egng:q“ency ref- O | 0t0150.00 |01-03 |6.00Hz | Q Q Q Q

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

o 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 01-03 is changed to 1 (0.01% units), the setting
for preset reference 1 will become 10.00%.

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

e 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.

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




6.1 Common Settings

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

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | viwith | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
b1-p2 | Operation method x 003 | - 1 Q| a | a|a
selection

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

e When a control circuit terminal (external terminal) is set, the Unit operates with 2-wire forward run/
stop and reverse run/stop control. (When the Unit has been initialized for a 3-wire control or a multi-
function input is set to 0 (3-wire sequence), the Unit operates with 3-wire run, stop and forward/reverse

controls.)
e Settings
Setting Run source
0 Digital Operator
1 Control circuit terminals (external terminals)
2 Transmission
3 Optional Card

B Sequence Input Responsiveness (Reading Twice): b1-06

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | iwith | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
bi-op | Readsequenceinput | 0,1 - 1 A | A | A | A
twice

e Set the responsiveness of the control inputs (forward/reverse run and multi-function inputs)

o 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.)

o Set the responsiveness to match the type of control inputs being used. Use a setting of 1 if there is one
or more contact inputs.

B Operation after Switching to Remote Mode: b1-07

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Operation selection
b1-07 after switching to re- X 0,1 - 0 A A A A
mote mode

o Set the interlock operation to be used after switching from local mode (operation from Digital Opera-
tor) to remote mode (operation according to control circuit terminal).

o Settings
Setting Function
0 No operatipn 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.
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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.

Bl Acceleration/Deceleration Time Unit: C1-10

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | ysector
tion Vector
C1-10 Accel/decel time set- X 0,1 - 1 A A A A
ting unit
o Settings
Setting Function
0 Sets the acceleration/deceleration time unit to 0.01 seconds.
1 Sets the acceleration/deceleration time unit to 0.1 seconds.

e Set “0” to set more precise acceleration and deceleration times. (This will reduce the setting range.)

B Acceleration/Deceleration Times: C1-01 through C1-08

e Set individual acceleration and deceleration times.
» Anacceleration time is the time required to go from 0% to 100% of the maximum output frequen-
cy.
» Adeceleration time is the time required to go from 100% to 0% of the maximum output frequency.
e Four acceleration times and four deceleration times can be set. When using acceleration/deceleration

times 2 through 4, set multi-function inputs (H1-01 through H1-06) to the acceleration/deceleration
time selectors 1 and 2.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit . Vi | Viwith | OPen | g
Number Opera- Range Setting | conrol | P Loop | egror
tion Vector

C1-01 Acceleration time 1 O 0.0 to S 10.0 Q Q Q Q
6000.0 h '

C1-02 | Deceleration time 1 O 0.0 to S 10.0 Q Q Q Q
6000.0 :

C1-03 | Acceleration time 2 O 0.0 to S 10.0 B B B B
6000.0 :

C1-04 Deceleration time 2 O 0.0 to S 10.0 B B B B
6000.0 h '

C1-05 Acceleration time 3 X 0.0 to S 10.0 A A A A
6000.0 h '

C1-06 Deceleration time 3 X 0.0 to S 10.0 A A A A
6000.0 h '

C1-07 Acceleration time 4 X 0.0 to S 10.0 A A A A
6000.0 :

C1-08 Deceleration time 4 X 0.0 to S 10.0 A A A A
6000.0 :

o The setting range for the acceleration/deceleration times depends on the setting in C1-10 (acceleration/
deceleration time unit). The table shows the setting range when the factory setting is used for C1-10.

e If C1-10 is set to “0” (0.01 s) the setting range will be 0.00 to 600.00 s.
B Emergency Stop Time: C1-09

o Setsthe deceleration time that will be used when an emergency stop signal is input or a fault is detected.
The deceleration time is the time required to go from 100% to 0% of the maximum output frequency.

e When using an emergency stop input, set a multi-function input (H1-01 through H1-06) to for an emer-
gency stop.

o The emergency stop time is 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.



6.1 Common Settings

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | O | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
C1-09 | Emergency stop time O 0.0to s 10.0 B B B B
geney stop 6000.0 :

o The setting range for the emergency stop deceleration time depends upon the setting in C1-10 (accel-
eration/deceleration time unit). The table shows the setting range when the factory setting is used for
Cl1-10.

e If C1-10 is set to “0” (0.01 s) the setting range will be 0.00 to 600.00 s.
B Acceleration/Deceleration Time Switching Frequency: C1-11

o When an acceleration/deceleration time switching frequency is set, the acceleration and deceleration
times will be changed automatically as the frequency passes the set level.

o Ifthe acceleration/deceleration time selectors 1 and 2 are input via the multi-function inputs, they will
have priority.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ) v | viwith | O | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Ci-11  [Accel/decel time x  |00t01500 | Hz | 00 A | A A A
switching frequency

Output frequency

Acc/Dec Time Switch-
ing Frequency (C1-11)

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

e Set whether or not to operate the motor in reverse when a reverse reference is input.
o Set this constant to “1” to disable reverse operation when necessary.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ) v | viwith | OPen | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
b1-04 Prohibition (?f re- N 0,1 _ 0 B B B B
Verse operatlon
e Settings
Setting Function
0 Allows reverse operation.
1 Prohibits reverse operation.
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6.1.7 Selecting the Stopping Method: b1-03

6.1.7 Selecting the Stopping Method: b1-03

o Set the stopping method used when a stop command is input.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit h Vi | Vwitn | Open Flux
Number o{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector

b1-03 Stopp.ing method
selection

x 0to3 - 0 Q Q Q Q

e Only settings 0 and 1 can be used with flux vector control.

e Settings
Setting Function
0 Deceleration to stop
1 Coast to stop
2 DC braking stop: Stops faster than coast to stop, without regenerative operation.
3 Coast to stop with timer: Run commands are disregarded during deceleration time.

o The following diagrams show the operation of each 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

» Coast to Stop (b1-03 = 1)

Run command T‘ OFF

Output frequenc
P g y The inverter output is shut OFF when the stop command
/ is input and the run command goes OFF.

After the stop command is input, run commands are disregarded
until the minimum baseblock time (L2-03) has elapsed.

Fig 6.5 Coast to Stop

» DC Injection Braking Stop (b1-03 = 2)

DC injection braking time

Run command
ON ] OFF b2-04x10

Output frequency —‘ DC injection braking :
) |
;_‘_ ! Output frequency
. ) ‘ when the stop
Min. baseblock time ‘ b2-04 | L
(L2-03) DC injection braking time : ; command is input

10 % 100% (Max. frequency)

After the stop command is input and the minimum baseblock time (L2-03) has elapsed, DC
injection braking is applied and the motor stopped.

The DC injection braking time depends upon the output frequency when the stop command is
input and the “DC injection braking time at stop” setting in b2-04, as shown in Figure 6.6.

Fig 6.6 DC Injection Braking Stop



6.1 Common Settings

IMPORTANT Lengthen the minimum baseblock time (L2-03) when an overcurrent (OC) occurs during stopping. When the

power to an induction motor is turned OFF, the counter-electromotive force generated by the residual magnet-
ic field in the motor can cause an overcurrent to be detected when DC injection braking is applied.

 Coast to Stop with Timer (b1-03 = 3)

Run command \ i
ON off | on |_JoN Time To

Deceleration
Output frequency

v time ] Output frequency

L ‘ when the stop

oo ] command is input
- To 100% (Max. frequency)

After the stop command is input, run commands are disregarded until the time Tg has
elapsed. The time T depends upon the output frequency when the stop command is
input and the deceleration time.

Fig 6.7 Coast to Stop with Timer

6.1.8 Multi-function Input Settings: H1-01 through H1-06

o Set the functions for terminals 11 to 16. Set the functions of the multi-function inputs according to the

application.
User Change Valid Access Levels
during Setting . | Factory
Constant Name Unit ) v | viwitn | Open | g
Number Opera- Range Setting | oo | PG | L2 | vestor
tion Vector
Multi-function input
H1-01 1 (terminal 11) x 0to 77 - 24 B B B B
Multi-function input
H1-02 2 (terminal 12) x 0to 77 - 14 B B B B
Multi-function input
H1-03 3 (terminal 13) x 0to 77 - 3(0) B B B B
H1-04 Multi-function input N 0to77 B 4(3) B B B B
4 (terminal 14)
H1-05 Multi-function input N 0to77 B 6 (4) B B B B
5 (terminal 15)
Multi-function input
H1-06 6 (terminal 16) x 0to 77 - 8 (6) B B B B

e The default settings in parentheses are the default values when the Unit is initialized for 3-wire se-
quence control.

o The constant settings that are used most often are explained below. Refer to chapter 7 Advanced Opera-
tion or the constant tables for details on the other settings.

* 3-wire sequence (forward/reverse run command): Set “0”

* Multi-step speed references 1 to 3 and jog command: Set “3” to “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 36/39 Switch: Set “1F”
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6.1.8 Multi-function Input Settings: H1-01 through H1-06

B 3-wire Sequence (Forward/Reverse Run Commands): “0”

e When a value of “0” is set 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 When the Unit is initialized for 3-wire sequence control with A1-03 , multi-function input 3 (terminal
13) becomes the input terminal for the forward/reverse run command.

Stop switch (NC) Run switch (NO)
—1
— @ . @&——O

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

= 13

17

Fig 6.8 3-wire Sequence Wiring Example

Run command L L ON/OFF (Eitheris possible) |
| OFF (Stop) |—
Stop command | | |

Forward/reverse run |
command

OFF (Forward) | ON (Reverse) :

SN
__/

Motor speed

Stop —; Forward—=————— Reverse ——— Stop ——— Forward

Fig 6.9 Timing Chart for 3-wire Sequence

B Multi-step Speed References 1 through 3 and JOG Reference: “3” to “6”

o Eight frequency references and one jog frequency reference can be used.

o Set the multi-step speed references 1, 2, and 3 and the JOG reference for 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

13 H1-03 3 switching when an auxiliary reference is set for the multi-function analog
input in H3-05.)

14 H1-04 4 Multi-step speed reference 2

15 HI-05 5 Multi-step speed reference 3

16 H1-06 6 JOG reference (This setting has higher priority than the multi-step speed
reference.)




6.1[Common[Skttings

o The following table shows which frequency is selected by each possible combination of multi-step
speed and JOG reference settings.

Terminal 13 Terminal 14 Terminal 15 Terminal 16
Multi-step speed | Multi-step speed | Multi-step speed Selected frequency
reference 1 reference 2 reference 3 JOG reference
OFF OFF OFF OFF Reference 1: d1-01 (master
speed frequency)
ON OFF OFF OFF Reference 2: d1-02 (auxilia-
ry 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 use the master frequency (analog terminal 36 or 39), set b1-01 to 1.

e To use frequency reference 1 (d1-01), set b1-01 to 0.

e To use the auxiliary frequency reference (analog terminal 42), use the factory setting.
To use frequency reference 2 (d1-02), set H3-05 to 1F.

Reference 8

Frequency 1 j : 1
reference ' | ! w
Reference 3 | , ' I
Reference 2 | : : : :
Auxiliary speed ! ! | ! !
| | ‘ | | JOG frequency
Reference 1 | : : ' : :
Master speed ‘ ! | | : | |
RUN/STOP | JoN. L | oFF

Multi-step speed reference 1 | OFF | ON | :

Multi-step speed reference 2 | OFF . ‘ | ON | : ‘ | |

Multi-step speed reference 3 | OFF ‘ ! - '+ ON: B !

JOG reference | OFF ' \ ‘ \ \ \ \ | | oN
Fig 6.10 Timing Chart for Multi-step Speed and JOG References
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6.1.8 Multi-function Input Settings: H1-01 through H1-06

Three-step Speed Operation Example

The following example shows three-step speed operation with frequencies set at Inverter constants.

e Sequence
d1-03
1
1
1 1
Output frequency : :
1 1
OPEN + CLOSED
Forward/reverse run - Lo -t -
command, : : '
terminal 9 or 10 :
) OPEN CLOSED '
Multi-step speed reference - L
1, terminal 13 :
Multi-step speed reference OPEN CL(?SED
2, terminal 14
o Connections
VS-616G5
U
\Y
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
A1-01 Constant access level 3: Basic (B)
b1-01 Reference selection 0: Operator
d1-01 Frequency reference 1 xxHz (frequency setting)
d1-02 Frequency reference 2 xxHz (frequency setting)
d1-03 Frequency reference 3 «+Hz (frequency setting)
H1-03 Multi-function input (terminal 13) 3: Multi-step speed reference 1 (factory setting)
H1-04 Multi-function input (terminal 14) 4: Multi-step speed reference 2 (factory setting)
H3-05 Multi-function input (terminal 42) 1F: Not used

Terminal 14 would not be needed if 2-step speed operation were required.
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B Acceleration/Deceleration Time Selectors 1 and 2: “7” and “1A”

e Four acceleration times and four deceleration times can be set. The multi-function inputs can be set
as acceleration/deceleration time selectors 1 and 2 to switch between these acceleration and decelera-

tion times.

Setting Function
7 Acceleration/Deceleration time selector 1
1A Acceleration/Deceleration time selector 2

o The following table shows which acceleration and deceleration 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

Accel/Decel Time

Acceleration Time

Deceleration Time

Selector 1 Selector 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”

When the multi-function input that is set as an emergency stop is turned ON, the motor will decelerate
to a stop at the rate set with the deceleration time in C1-09 (emergency stop time).

To clear the emergency stop, turn OFF the run command, turn OFF the emergency stop input, and then
turn ON the run command again.

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: Runs in reverse at the jog frequency (d1-09).

The forward jog and reverse jog commands have priority over other frequency reference commands.

The inverter 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 a forward/reverse
run command to be input.

B Terminal 36/39 Switch: “1F”

When this function is set for a multi-function input, that input terminal can be used to switch between
terminal 36 and terminal 39.

OFF

The analog input from terminal 36 is used as the master-speed frequency reference.

ON The analog input from terminal 39 is used as the master speed frequency reference.

When terminal 39 is used as the frequency reference, set “1F” (frequency reference) in constant H3-09;
this constant is the function selector for frequency reference (current) terminal 39. A setting fault
(OPE03) 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 inputs is set to “1F”
(terminal 36/39 switch), the sum of the inputs from terminals 36 and 39 will be used as the master-
speed frequency reference.
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6.2.1 Autotuning

6.2 Open-loop Vector Control

Open-loop vector control is vector 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 a motor with a rated voltage that is at
least 40 V below the Inverter’s input power supply voltage for 400-V Class Inverters and 60 V below for 575-V
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

/A CAUTION

® Do not connect a load to the motor when performing autotuning.
Doing so may result in personal injury or equipment damage.

‘When motor cannot be disconnected from the load, motor constantscan be setby calculation. Contact your
YASKAWA representatives for details.

B Precautions before Autotuning

e The Inverter’s autotuning function automatically determines the motor constants while a servo sys-
tem’s autotuning function determines the size of a load, so these autotuning functions are fundamental-
ly different.

e If aload is connected when autotuning is performed, not only will incorrect motor constants be re-
corded, but the motor may operate erratically or unexpectedly. Disconnect the load before autotuning.

o The motor 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.

B Inverter Input Voltage Setting: E1-01
e Set the Inverter input voltage (E1-01) to match the power supply voltage.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | Viwith | OPen | Fux
Number Opera- Range Setting Control PG Loop | ysector
tion Vector

— 360 to 460 400
E1-01 | Input voltage setting x (260 1o 690) VAC (600) Q Q Q Q

o The voltage settings shown in parentheses are the values for the 575-V class. This setting is used as
the reference value for functions such as the protection functions.

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 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.)

2. The following message will appear when the constants have been set:

.+ Tuning Ready? | The “Press RUN Key” message will
_ PressRUNKey | olink.

3. At this point, it is still possible to change the constant settings by pressing the Increment and Decre-
ment Keys to 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.

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



6.2 Open-loop Vector Control

B Performing Autotuning

Autotuning will start if the RUN Key is pressed when the “Tuning Ready?” message is being dis-
played.

The motor will operate during autotuning, so be sure that it is safe for the motor to operate before press-
ing the RUN Key.

The following message will be displayed when the RUN Key is pressed:

Tune Proceeding

o \l__L“_\iZ\ \ljmljD\A\\ (I}

Autotuning takes up to 1.5 minutes. The message“Tune Successful” will be displayed when autotun-
ing has been completed.

The “Tune Proceeding” message will blink.

If autotuning has been completed successfully, press the MENU Key and proceed to the next operation.

If a fault occurred during autotuning, refer to 6.2.2 Autotuning Faults for details on correcting the cause
of the fault and perform autotuning again.

6.2.2 Autotuning Faults

One of the fault messages in the following table will be displayed if a fault occurs during autotuning
and the motor will stop. In this case, determine the cause of the fault, correct it, and perform autotuning
again.

The fault display can be cleared by pressing the MENU Key.

The motor constants will revert to their default settings if a fault 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

) There was a fault in the rela- | Change the settings to conform to the follow-
Data Invalid There was a fault 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 load.

There was a setting fault dur-
ing autotuning.

Check the rated current setting. Change if
necessary.

There is a motor bearing
problem.

Turn the Inverter off and rotate the motor by
hand.
Replace the motor if it doesn’t turn smoothly.

Motor speed
(Motor speed fault)

The torque reference value
exceeded 100% during auto-
tuning.

There is a broken/discon-
nected motor power wire.

Check and replace wiring components if nec-
essary.

A load is connected to the
motor.

Remove the load.

Accelerate
(Acceleration fault)

The motor doesn’t accelerate
within the prescribed time.

The torque limit function is
operating.

Initialize the torque limit constants (H7-01 to
H7-04).

The acceleration time is too
short.

Increase acceleration time 1 (C1-01).

A load is connected to the
motor.

Remove the load.

Rated Slip
(Rated slip fault)

The rated slip setting can’t
be tuned within the pre-
scribed time.

A load is connected to the
motor.

Remove the load.

Saturation -1

(Iron core saturation coefficient
1 fault)

The core-saturation coeffi-

Saturation -2

(Iron core saturation coefficient
2 fault)

cients can’t be tuned within
the prescribed time.

The rated current setting isn’t
correct.

Check and change the setting if necessary.

There is a broken/discon-
nected motor power wire.

Check and replace wiring components if nec-
essary.

Resistance
(Line-to-line resistance fault)

The motor terminal resist-
ance or no-load current set-

No-load Current
(No-load current fault)

ting can’t be tuned within the
prescribed time.

The rated current setting isn’t
correct.

Check and change the setting if necessary.

There is a broken/discon-
nected motor power wire.

Check and replace wiring components if nec-
essary.

Tune Aborted
Minor Fault: O

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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6.2.2 Autotuning Faults

(Displayed after the completion
of autotuning)

100%, and no-load currenct

exceeded 70%.

Fault Display Probable Cause Remedy
Rated voltage and rated fre-
Tune Aborted Torque reference exceeded | 4UENCY settings are not cor- | Check the setting and correct any problems.
V/f Over Setting rect.

The load is connected to the
motor.

Disconnect the motor from the load..




6.3 V/f Control

6.3 V/f Control

With V/f control, the user must set the Inverter input voltage, motor selection, rated current, and V/f pattern.

6.3.1 Setting the Motor Constants: E1-01, E1-02, E2-01

B Inverter Input Voltage: E1-01

e Set the Inverter input voltage (E1-01) to match the power supply voltage.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ; ; Open
Number Opera- Range Setting Co\r/1/tfrol V/Lvénh Loop | yotor
tion Vector
} Input voltage set- 360 to 460 400
B1-01 g X 1460t0690) | YAC | 00y | @ | @ | @ | Q

e The voltage settings shown in parentheses are for 575-V class Inverters.

o This setting is used as a reference value for functions such as the protection functions.

B Motor Selection and Rated Current: E1-02, E2-01

Motor Selection (Motor Overheating Protection: E1-02

e Set the type of motor being used. This setting is a reference for overheating protection functions.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | iwith | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Motor selection (mo-
E1-02 | tor overheating x 0,1 - 0 Q Q Q Q
protection)
o Settings
Setting Function
0 Standard motor (general-purpose motor)
1 Special motor (inverter-exclusive motor)

Motor Rated Current (Electronic Thermal Reference Current): E2-01

e Set the rated current (A) shown on the motor nameplate.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ) v | viwith | OPen | Fix
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Motor rated current 10% to 200%
E2-01 (electronic thermal x (of rated A 2 Q Q Q Q
reference current) current)*!

* 1. The setting range is 10) to 200% of the Inverter rated output current.

* 2. The factory setting depends upon the Inverter capacity. Refer to pages 8 - 41.
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6.3.2 V/f Pattern Selection: E1-03

6.3.2 V/f Pattern Selection: E1-03

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number o{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector
E1-03 | V/f pattern selection x OtoF - F Q Q x x

e The V/f pattern can be set to any of the following:
» One of 15 preset patterns (settings 0 through E)
» A custom user-set pattern (setting F)

o The factory setting for E1-03 is “F” (user-defined V/f pattern), but the default contents of this setting
are the same as setting “1.”

B Selecting a Preset V/f Pattern: E1-03 = “0” through “E”

o Refer to the following table to set one of the 15 preset patterns.

Characteristics Applications Setting Specifications
These patterns are for general-purpose 0 50 Hz
applications.
1 60 Hz

Use these patterns when the load torque
is to remain constant for any rotational
speed, such as in straight-line convey-
ors.

Fixed torque
60 Hz, Voltage saturation at 50 Hz

72 Hz, Voltage saturation at 60 Hz

50 Hz, cubic

Use these patterns when there is a qua-
dratic or cubic relationship between the
rotational speed and load, such as in
fans or pumps.

50 Hz, quadratic
60 Hz, cubic

Variable torque

N || AW N

60 Hz, quadratic

Select a high starting torque V/f pattern .
only in the following cases: 8 50 Hz, low starting torque

¢ The wiring distance between the In-

verter and motor is relatively large . .
(greater than 150 m). 9 50 Hz, high starting torque

* A large torque is required at startup

High starting

torque* -
(such as for heavy axis loads). A 60 Hz, low starting torque
* An AC or DC reactor is connected to
the Inverter’s input or output.
* A motor less than the maximum appli- b 60 Hz, high starting torque
cable motor is being used.
_ These patterns are for applications that C 90 Hz, Voltage saturation at 60 Hz
High-speed must rotate at frequencies greater than 120 Hz, Voltage saturation at 60 Hz
operation 60 Hz. A fixed voltage is applied at fre-

quencies greater than 60 Hz. E 150 Hz, Voltage saturation at 60 Hz

Normally it isn’t necessary to use these patterns because starting torque is ensured by auto-
matic torque boost functions.

o The constant settings for E1-04 through E1-10 will be changed automatically when one of these pat-
terns is selected.

o The characteristics for these patterns are shown in the diagrams on the following page.
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V/f Patterns: 200 to 1200 kW

e Fixed Torque Characteristics (Settings 0 to 3)

Setting 0 50 Hz Setting 1 60 Hz Setting 2 60 Hz Setting 3 72 Hz

V) vV M.
400 ao0 - — 400

241 24} - o 24f

12+ ‘ 12 ‘ ‘ ‘ 12[ ‘ ‘
013 25 50 (Hz) 0153 60(Hz) 0153 50 60 (Hz) 0153 (H2) 60 72

e Variable Torque Characteristics (Settings 4 to 7)
Setting 4 50 Hz Setting 5 50 Hz Setting 6 60 Hz Setting 7 60 Hz

013 25 50 (Hz) 013 25
e High Starting Torque Characteristics (Settings 8 to b)
Setting 8 50 Hz Setting 9 50 Hz Setting A 60 Hz Setting B 60 Hz
V
400( N .

30| -
14F1{
01325 50 (Hz) 013 25 50 (Hz) 0153 60 (Hz) 0153
e High-speed Operation (Settings C to E)
Setting C 90 Hz Setting D 120 Hz Setting E 150 Hz
\Y
400( )

0153 () 60

120

01538 ()

The voltages above are for 400-V Class Inverters.

Inverters.

Multiply the voltages by approx. 1.5 for 575-V Class
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6.3.2 V/f Pattern Selection: E1-03

B Setting a User-defined V/f Pattern: E1-03 = “F”

o Constants E1-04 through E1-10 can be set by the user when E1-03 has been set to “F.” These constants
are read-only when E1-03 isn’t set to “F.”

e When making the V/f characteristics a straight line, set the same value in E1-07 (middle output fre-
quency) and E1-09 (minimum output frequency). In this case, constant E1-08 (middle output frequen-
cy voltage) will be disregarded.

o The user constant numbers for motor 2 are given in parentheses.

Settings for E1-04 to E1-10 (E4-01 to E4-07) and E1-13

User Change Valid Access Levels
during Setting . | Factory
Constant Name Unit . Vi | Viwith | Open | g
Number Opera- Range Setting | oo | PG Loop | \egror
tion Vector
Max. output fre-
E1-04
Eaoq | ueney x ol 00 | Q@ | Q@ | Q@ | Q
(B4-01) | Fmax) '
E1-05 Max. volt "
ax. voltage x| 0003100 Fyac 1400 | @ | @ | @ | a

(E4-02) |(VMAX)

E1-06 | Base frequency
(E4-03) | (FA)
Mid. output fre-

X 0.0to 150.0 | Hz 60.0 Q Q Q Q

E1-07 .
Eaoq |3y x 0.0t0150.0 | Hz | 3.072 Q Q A x
( - ) (FB)
Mid. output fre-
E1-08
(E4-05) quency voltage x 0.0 t‘iflo'o VAC gff'?z Q Q A x
) (VO)
E1-09 Min. output fre-
E4.06 quency x 0.0t0150.0 | Hz | 1.5"2 Q Q Q A
(E4-08) | Enviny
Min. output fre-
E1-10
(Eao7) | eney volie x 0003100 yac | 128 | q | @ | A x
) (VMIN)
B 1t .
E113 [ o¢ Vorase x | 00t0510.0 | VAC | 00°3 | A A Q | a

(VBASE)

* 1. These values are for 400-V Class Inverters; multiply the values by approx. 1.5 for 575-V
Class Inverters.

* 2. The factory setting depends on the Inverter capacity. The factory settings shown in the table
are for 400-V Class, 200 to 800 kW Inverters. (See page 8 - 40.)
Refer to the graphs for “Setting: 1” on page 6 - 23.

* 3. IfE1-13isset to 0.0, E1-13 will be set to the same value as E1-05 following autotuning and
does not need to be set.

o The factory settings for E1-07 through E1-10 will be set according to the control method whenever
the control method is changed. The factory settings shown in the table are for V/f control. See page
8-40.)

o The four frequency settings must satisfy the following formula:

E1-04 (Fmax) = E1-06 (Fa) > E1-07 (Fg) = E1-09 (FymIN)
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(

Output

VMAX
(E1-05)

VBASE
(E1-13)

VC
(E1-08)

VMIN

(E1-10) |

Fig 6.11

voltage (V)

. : : . Frequency (Hz)
FMIN FB FA FMAX

(E1-09) (E1-07) (E1-08)  (E1-04)
User-defined V/f Pattern
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6.4.1 PG Speed Control Card Settings

6.4 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 is not
effective without autotuning..

To ensure high-accuracy torque/speed control, use a motor specifically designed for vector control with an inte-
grated 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 be delayed by backlash or torsion; the delayed responses can generate oscillation
and make control impossible.

6.4.1 PG Speed Control Card Settings
B Available PG Speed Control Cards

e There are 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

e 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.

B PG Constant: F1-01

o Set the PG (pulse generator or encoder) constant in pulses/revolution.
e Set the number of phase-A or phase-B pulses in one motor revolution.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit . VA | Viwith | Open Flux
Number Opera- Range Setting Control PG Loop | ysector
tion Vector
F1-01 PG constant x 0to 60000 | p/r 600 X Q X Q

B PG Rotation Direction: F1-05

e This constant 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) is an advanced phase A for
forward rotation.

e Generally, phase A leads when the PG rotates in the clockwise direction (looking from the input axis).
When a forward reference is output, the motor rotates in the counterclockwise direction (looking from
the output axis).

o Set whether phase A or phase B leads when the motor operates in the forward direction.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
F1-05 PG rotation x 0,1 - 0 X B x B
o 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 leads with reverse rotation.)




6.4 Flux Vector Control

VS-616G5

[Setting: 0]

Motor

Forward

>

>

%ulse output

[Setting: 1]

PG (encoder)

PhaseA — L1 L1 L

Phase B l l l

Phase A |
Phase B — [ I R

e Forward rotation in a typical motor (applicable Yaskawa PG: made by Thermtac):

Forward
——>

The motor output shaft rotates in
the counterclockwise direction
with a forward inverter reference.

e Phase A leading in a typical PG:

Fig 6.12

Forward rotation

Phase A leads when the input axis rotates clockwise.

C-. Phase A S I T I
N I N
Phase B

PG Rotation Direction Setting

B PG Pulse Output Monitor Division Rate: F1-06

o This constant is effective only when a PG-B2 PG Control Card is used.

e It sets the division ratio used when the pulse monitor output is connected to a pulse input device.

User Change Valid Access Levels
during Setting . | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
F1-0p |FPCdivisionraie (PG | 10132 | - | 1 x | B | x | B
pulse monitor)

o The first digit in the setting (0 or 1) is n 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
F1-06 = (] 0OJ

n m

Setting Ranges

n: 0, 1

m: 1 to 32

e Possible division rate settings are as follows: 1/32 = F1-06 = 1. For example, if the division rate is
1/2 (a setting 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

o Sets the PG open-circuit detection time and stopping method that is used when a break is detected in

the PG cable (PGO).
User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . v | viwith | e | Fix
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Operation selection
F1-02 R X 0to3 - 1 x B X B
at PG open circuit
Fi-14 [ PO open-circuit x | 000100 | s | 20 x | A | x | A
etection time
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6.4.1 PG Speed Control Card Settings

o Settings
Setting Function
0 Deceleration to stop using deceleration time 1 (C1-02).
1 Coast to stop
Emergency stop using the emergency-stop time (C1-09).
3 Continue operation (PGO is displayed, and continues operation.)

Overspeed Settings: F1-03, F1-08, F1-09

e Overspeed refers to an excessive motor speed.

e Set the conditions (level and time) for detecting overspeed and the stopping method that is used when
an overspeed is detected.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit : Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
F1-03 Operation selection % 0to3 B 1 N B % B
at overspeed
F1-0g | Overspeed detection | 0120 | % | 15 | x | A | x | A
level
F1-09 | Qverspeed detection | 00020 | s | 00 | x | A | x | A
delay time
o 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 (PGO 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

o PG speed deviation refers to the difference between the actual motor speed and the reference speed.

o 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 Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | Vwith | Open Flux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
F1-04 Operation selection X 0to3 - 3 X B x B
at deviation
Excessive speed
F1-10 | deviation detection x 0to 50 % 10 X A x A
level
Excessive speed
F1-11 deviation detection x 0.0 to 10.0 s 0.5 X A X A
delay time
o 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 a PG
speed deviation (DEV).
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6.4.2 Setting the Zero-speed Operation Constants

e With flux vector control, operation is possible even when the frequency reference is zero (below the

minimum output frequency).

e Set the operation methods for the minimum output frequency.

B Stopping Method Selection: b1-03

o Set the stopping method used when a stop command is input.

Change Valid Access Levels
CoLrjwssGt}a;nt Name during | Setting | ) | Factory = =~ T o0 T
i wit ux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
b1-03 | Stopping method x 0to3 - 0 Q Q Q Q
selection
o Settings
Setting Function
0 Deceleration to stop
1 Coast to stop
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 reference is below the minimum output frequency.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Operation selection
b1-05 | for setting of E1-09 X Oto3 - 0 X X X A
or less
e Settings
Setting Function
0 Operate according to the frequency reference. (E1-09 is invalid.)
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.)

Minimum Output Frequency (FMIN): E1-09

e Set the minimum output frequency according to the requirements of the application.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | with | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Min. output frequen-
E1-09 cy X 0.0 to 150.0 | Hz 0.0 Q Q Q A
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6.4.2 Setting the Zero-speed Operation Constants

W Initial Excitation Settings: b2-01, b2-03, b2-04

o Set the zero speed level, DC injection braking time at startup, and the DC injection braking time when

stopping.
User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : VIiE | Vi with Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Zero speed level
b2-01 [ (DC injection brak- x 000100 |Hz| 05 | B | B | B | B
ing starting frequen-
cy)
; DC injection braking 0.00 to .
b2-03 time at start X 10.00 S 0.00 B B B B
; DC injection braking 0.00 to .
b2-04 time at stop X 10.00 s 0.50 B B B B

o With flux vector control, the DC injection braking function is replaced by the initial excitation function
and zero speed function.

o The timing of the initial excitation function depends on the zero-speed operation method selected in
b1-05 (zero-speed operation), as shown in Figure 6.13.

o The initial excitation function stops a motor that is rotating because of inertia.

Run command

Frequency reference 2 NU. . . . _ A

(RUN at Min Frequency) performed for the time set in
b2-04 when the motor speed

drops below b2-01.

Initial
excitation

from analog input d ‘ ‘ E1-09
! : ! Co Inverter internal frequency reference
1 A ' ' (Softstart input)
| Lo v ! After the run command goes
® b1-05=0 ‘ o a ! OFF, zero-speed control is per-
(RUN at Frequency  |hitial ! v Lo \ formed for the time set in b2-04
Ref) excitation Lo Lo ‘ :/;heg 2thoe1 motor speed drops be-
e N w b2-01.
BB (Béseblock) ‘ 1 : | BB
© b1-05 = 1 ! o j 1 After the frequency reference
(S'-I'OPS Initial excitation Lo falls below E1-09, initial excita-
from E1-09 ! v tion starts when the motor speed
] | dtops below b2-01.
'BB . L ] BB
j Do b ] After the run command goes
® b1-05=2 \ . L ‘ OFF, zero-speed control is

BB

: After the run command goes
‘ OFF, zero-speed control is
! performed for the time set in

Initial \ | b2-04 when the motor
excitation \- speed drops below b2-01.

BB Zero speed Zero speed BB

® b1-05=3
(RUN at Zero RPM)

Fig 6.13  Settings for Initial Excitation and Zero-speed Control

o Initial excitation is started from b2-01 (zero speed level) when decelerating. A setting of b2-01 <E1-09
is valid only with flux vector control.

o The current level for the initial excitation function is set in E2-03 (motor no-load current).
e The DC injection braking current (b2-02) isn’t used with flux vector control and can’t be set.
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6.4.3 Autotuning

/\ CAUTION

® Do not connect a load to the motor when performing autotuning.
Doing so may result in personal injury or equipment damage.

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

B Precautions Before Autotuning

o The Inverter’s autotuning function automatically determines the motor constants while a servo sys-
tem’s autotuning function determines the size of aload, so these autotuning functions are fundamental-
ly different.

e If aload is connected when autotuning is performed, not only will incorrect motor constants be re-
corded, but the motor may operate erratically or unexpectedly. Disconnect the load before autotuning.

o The motor shaft will rotate when autotuning is performed. Confirm safety before starting autotuning.

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

B Inverter Input Voltage Setting: E1-01

o Set the Inverter input voltage to match the power supply voltage.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
} Input voltage set- 360 to 460 400
B1-01 e x| @6010690) | YAC | 600y | @ | @ | @ | Q

o The voltage settings shown in parentheses are for 575-V class Inverters.
o This setting is used as the reference value for functions such as the protection functions.

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 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.).
» 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:

.+, Tyning Ready? The “Press RUN Key” message will
Press RUN key blink.

3. At this point, it is still possible to change the constant settings by pressing the Increment and Decre-
ment Keys to 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.

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

B Performing Autotuning

o Autotuning will start if the Run Key is pressed when the “Tuning Ready?” message is being displayed.

o The motor will operate during autotuning, so be sure that it is safe for the motor to operate before press-
ing the Run Key.

o The following message will be displayed when the Run Key is pressed:

Tune Proceeding

o \mH\z\ml__L‘mll:‘\\\\\

] The “Tune Proceeding” message will blink.

e Autotuning takes up to 1.5 minutes. The message“Tune Successful” will be displayed when autotun-
ing is completed.

o Ifautotuning has been completed successfully, press the Menu Key and proceed to the next operation.

o Ifafault occurred during autotuning, refer to Table 6.3 Autotuning Faults for details on correcting the
cause of the fault and perform autotuning again.

B Autotuning Faults

e One of the fault messages in the following table will be displayed if a fault occurs during autotuning
and the motor will stop. In this case, determine the cause of the fault, correct it, and perform autotuning
again.

o The fault display can be cleared by pressing the MENU Key.

o The motor constants will revert to their default settings if a fault occurs. Set these constants again be-
fore starting autotuning again.

Table 6.3 Troubleshooting Autotuning Faults for Open-loop Vector Control

Fault Display Probable Cause Remedy
. There was a fault in the rela- | Change the settings to conform to the follow-
Data Invalid There was a fault 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 shaft.

Remove the load.

There was a setting fault dur-
ing autotuning.

Check the rated current setting. Change if
necessary.

There is a motor bearing
problem.

Turn the Inverter off and rotate the motor by
hand.
Replace the motor if it doesn’t turn smoothly.

Motor speed
(Motor speed fault)

The torque reference value
exceeded 100% during auto-
tuning.

There is a broken/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.

Initialize the torque limit constants (H7-01 to
H7-04).

The acceleration time is too
short.

Increase acceleration time 1 (C1-01).

A load is connected to the
motor shaft.

Remove the load.

Rated Slip
(Rated slip fault)

The rated slip setting can’t
be tuned within the pre-
scribed time.

A load is connected to the
motor shaft.

Remove the load.

Saturation -1

(Iron core saturation coefficient
1 fault)

The core-saturation coeffi-

Saturation -2

(Iron core saturation coefficient
2 fault)

cients can’t be tuned within
the prescribed time.

The rated current setting isn’t
correct.

Check and change the setting if necessary.

There is a broken/discon-
nected motor power wire.

Check and replace wiring components if nec-
essary.

Resistance
(Line-to-line resistance fault)

The motor terminal resist-
ance or no-load current set-

No-load Current
(No-load current fault)

ting can’t be tuned within the
prescribed time.

The rated current setting isn’t
correct.

Check and change the setting if necessary.

There is a broken/discon-
nected motor power wire.

Check and replace wiring components if nec-
essary.

Motor Direction Fault
(Motor direction fault)

There is a faulty 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.

e Check the PG rotation direction and
constant F1-05.
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Fault Display

Probable Cause

Remedy

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.

¢ The cable to the PG is bro-
ken/disconnected.

¢ The PG’s power supply is
broken/disconnected.

Check the wiring and correct any problems.

Tune Aborted
Minor Fault: O

A minor Inverter fault oc-
curred.

Check the minor fault indicated in the boxes
in the display shown at the left.

Tune Aborted

V/f Over Setting

(Displayed after completion of
autotuning)

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

Rated voltage and rated fre-
quency settings are not cor-
rect.

Check the setting and correct any problems.

The load is connected to the
motor.

Disconnect the motor from the load.

6.4.4 Speed Control (ASR) Structure

e The following block diagram shows the structure of the speed control.

Torque limits
C5-01, C5-03
Secondary cur-
+ _ N 1 rent reference
Frequency P 1+ sT
reference _ L jJ,
Detected | C5-06 L7-01 to L7-04
speed
C5-02, C5-04

In vector flux control, the ASR’s P gain is the maximum frequency standard.

Fig 6.14

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 %Z?ir;\%e Setting | Factory Valid Access Levels
Nmoar | 0| Oper | Range | U |seting | oyt |vian | G |
C5-01 éﬁig;"f(’“ional o FAAS M};‘llgi' 2000 | x | B | x | B
Cs-02 | ASK Integral (I o) 0000 | s |oso0 | x | B | x | B

B Low-speed Gain Settings: C5-03, C5-04, C5-07

o Use these constants to set different proportional gain and integral time settings for low-speed opera-
tion. Constant C5-03 sets the low-speed proportional gain of the speed loop (ASR), and C5-04 sets the

low-speed integral time.

o Set constant C5-07 to the frequency at which to switch to the low-speed ASR proportional gain and

integral time.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwith | OPen | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
: ASR proportional 0.00 to Multi-
C5-03 (P) gain 2 O 300.00 ple 20.00 x B x B
. ASR integral (I) 0.000 to .
C5-04 time 2 @) 10.000 s 0.500 x B x B
Cs-07 |ASRswitchingfre- | g0101500 | Hz | 00 | x | x | x | A
quency
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6.4.4 Speed Control (ASR) Structure

o Figure 6.15 shows how the proportional gain and integral time approach the ASR proportional gain
2 and ASR integral time 2 linearly.

P
P=C5-01
1=C5-02

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 6.15 Gain Settings at Low Frequencies

B Multi-function Input Settings: H1-01 (Terminal 11) to H1-06 (Terminal 16)

ASR Integral Reset Setting: “E”

e When one of the multi-function inputs is set to “E,” the input can be used to switch the speed control
loop between P control and PI control.

e P control (integral reset) is used when the multi-function input is ON.

ASR Proportional Gain Switch Setting: “77”
e When one of the multi-function inputs is set to “77,” the input can be used to switch between propor-
tional gain 1 and proportional gain 2.

e Proportional gain 2 (C5-03) is used when the multi-function input is ON. This input 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) AN ! tor speed.
] : coon Tt T 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 6.16  ASR Proportional Gain Switch

B Speed Control (ASR) Responsiveness: C5-06

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | yiector
tion Vector
C5-06 ASR primary delay % 0.000 to S 0.004 N N < A
time 0.500

e Normally it isn’t necessary to make this adjustment.

o 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.

o A high C5-06 setting lowers the responsiveness of the speed control, but makes it difficult for oscilla-
tion to occur.
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6.4.5 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.

\J

Does oscillation develop when the
motor operates at the maximum nor-

- YES I Decrease C5-01 (ASRP Gain 1). |

mal operating speed?

NO

A

Adjustment completed. | Increase C5-02 (A

SR | Time 1). \

(When there is higher-level position
control, adjust the position loop gain
so that overshooting/undershooting
doesn’t occur.)

Fig 6.17 Gain Adjustment Procedure

B Fine Adjustments

o When you want even finer gain adjustment, adjust the gain while observing the speed waveform.

o Constant settings like those shown in the following table will be necessary to monitor the speed wave-

form.
Constant Setting Explanation

H4-01 Analog output selection (terminal 45) 2 . . .
Settings that allow multi-function

H4-02 Analog output gain (terminal 45) 1.00 analog output 1 to be used to mon-

H4-03 Analog output bias (terminal 45) 0.0 itor the output frequency.

H4-04 Analog output selection (terminal 48) 5 . . .
Settings that allow multi-function

H4-05 Analog output gain (terminal 48) 1.00 analog output 2 to be used to mon-

H4-06 Analog output bias (terminal 48) 0.0 itor the motor speed.

H4-07 Analog output level selection 1 This setting allows 2 0 to 210 V

signal range to be monitored.

o The multi-function analog outputs have the following functions with these constant settings.
* Multi-function analog output 1 (terminal 45): Outputs Inverter’s output frequency (0 to £10 V).

* Multi-function analog output 2 (terminal 48): Outputs actual motor speed (0 to =10 V).
Terminal 46 is the multi-function analog output common.

e 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.

Motor speed Output frequency

AN
N

Motor speed (response)

Fig 6.18 Example Monitor Waveforms

Time
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6.4.5 Speed Control (ASR) Gain

Adjusting ASR Proportional Gain 1 (C5-01)

o This gain setting adjusts the responsiveness of the speed control (ASR).

o The responsiveness is increased when this setting is increased. Usually this setting is higher for larger
loads. Oscillation will occur if this setting is increased too much.

o The following diagram shows the type of changes that can occur in the response when the ASR propor-
tional gain is changed.
The proportional gain is high.
/ (Oscillation occurs when the gain is too high.)
~ Pl

’
’
72
4

The proportional gain is low.

Motor speed

Time

Fig 6.19 Responsiveness for Proportional Gain

Adjusting ASR Integral Time 1 (C5-02)
e This constant sets the speed control (ASR) integral time.

o Iengthening the integral time lowers the responsiveness, and weakens the resistance to external in-
fluences. Oscillation will occur if this setting is too short.

o The following diagram shows the type of changes that can occur in the response when the ASR integral
time is changed.

/ Short integral time

Motor speed

Long integral time

A= Time

Fig 6.20 Responsiveness for Integral Time

B Different Gain Settings for Low-speed and High-speed

Switch between low-speed and high-speed gain when oscillation occurs because of resonance with the me-
chanical system at low speed or high speed.
Setting the Gain Switching Frequency (C5-07)
o Set the switching frequency to about 80% of the motor operating frequency or the frequency 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 there is no oscillation.
High-speed Gain Adjustments (C5-01, C5-02)
o Adjust these constants at normal operating speed. Increase ASR proportional gain 1 (C5-01) until there
is no oscillation.
e Decrease ASR integral time 1 (C5-02) until there is no oscillation.

o Refer to Fine Adjustments on page 6 - 35 for details on making fine adjustments of high-speed opera-
tion.
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6.5 V/f Control with PG

With V/f control with a PG, the user must set the motor constants, V/f pattern, and PG Control Card settings,
and then adjust the speed control gain.

6.5.1 Motor Constants: E1-01, E1-02, E2-01, E2-04

B Inverter Input Voltage Setting: E1-01

e Set the Inverter’s input voltage to match the power supply voltage.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | OPen | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
E1-01 Input voltage setting X (228 :g 288) VCA (288) Q Q Q Q

o The voltage settings shown in parentheses are for the 575-V class Inverters.

o This setting is used as the reference value for functions such as the protection functions.

B Motor Selection: E1-02, E2-01, E2-04

Motor Selection (Motor Overheating Protection): E1-02

e Set the type of motor being used with the motor selection constant (E1-02). This setting is a reference
for overheating protection functions.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | iwith | Open Flux
Number Opera- Range Setting Control PG Loop | yigctor
tion Vector
Motor selection (mo-
E1-02 | tor overheating x 0,1 - 0 Q Q Q Q
protection)
e Settings
Setting Function
0 Standard motor (general-purpose motor)
1 Special motor (inverter-exclusive motor)

Motor Rated Current (Electronic Thermal Reference Current): E2-01

e Set the rated current (A) shown on the motor nameplate.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Motor rated current 10%(;0 200 .
E2-01 | (electronic thermal x (of r(;ted A 2 Q Q Q Q
reference current) 1
current)

* 1. The setting range is 10% to 200% of the Inverter rated output current.

* 2. The factory setting depends upon the type of Inverter. Refer to pages 8 - 41.

Number of Motor of Poles: E2-04

e Set constant (E2-04) to the number of poles shown on the motor nameplate.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwith | OPen | Fux
Number oﬁgrl;a- Range Settlng Control PG \I/_:c?gr Vector
E2-04 E(:‘lfc‘:ber of motor x 2t048 | - 4 x Q x Q
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6.5.2 V/f Pattern Selection: E1-03

6.5.2 V/f Pattern Selection: E1-03

o The V/f pattern can be set to any of the following:

= One of 15 preset patterns (settings 0 through E)

= A custom user-set pattern (setting F)

e The factory setting for E1-03 is “F” (user-defined V/f pattern), but the default contents of this setting
are the same as setting “1.”

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number o{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector
E1-03 | V/f pattern selection x OtoF - F Q Q x x

B Selecting a Preset V/f Pattern: E1-03 = “0” through “E”

e Refer to the following table when selecting one of the 15 preset patterns.

Characteristics Applications Setting Specifications
These patterns are for general-purpose 0 50 Hz
applications.
1 60 Hz
Fixed torque Use these patterns when the load torque
is to remain constant for any rotational 2 60 Hz, Voltage saturation at 50 Hz
speed, such as in straight-line convey-
ors. 3 72 Hz, Voltage saturation at 60 Hz
4 50 Hz, cubic
Use these patterns when there is a qua- 3
. dratic or cubic relationship between the S 50 Hz, quadratic
Variable torque . ] ) . -
rotational speed and load, such as in 6 60 Hz, cubic
fans or pumps.
7 60 Hz, quadratic
Select a high starting torque V/f pattern .
only in the following cases: 8 50 Hz, low starting torque
¢ The wiring distance between the In-
verter and motor is relatively large . .
(greater than 150 m). 9 50 Hz, high starting torque
High starting Al . ired
torque * . a;lge tgrque 1S _recllulile at startup
(such as heavy axis loads). A 60 Hz, low starting torque
* An AC or DC reactor is connected to
the Inverter’s input or output.
¢ Amotor less than the maximum appli- b 60 Hz, high starting torque
cable motor is being used.
These patterns are for applications that C 90 Hz, Voltage saturation at 60 Hz
High-speed must rotate at frequencies greater than 120 Hz, Voltage saturation at 60 Hz
operations 60 Hz. A fixed voltage is applied at fre-
quencies greater than 60 Hz. E 150 Hz, Voltage saturation at 60 Hz

matic torque boost functions.

Normally it isn’t necessary to use these patterns because starting torque is ensured by auto-

o The constant settings for E1-04 through E1-10 will be changed automatically when one of these pat-
terns is selected.

o The characteristics for these patterns are shown in the diagrams on page 6 - 23.

B Setting a User-defined V/f Pattern: E1-03 = “F”

o Constants E1-04 through E1-10 can be set by the user when E1-03 has been set to “F.”
e Refer to page 6 - 24 for details on setting these constants.
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6.5.3 PG Speed Control Card Settings
B Available PG Speed Control Cards

e There are 4 models of PG Speed Control Cards, but only 2 models can be used with vector control.
* PG-A2: Phase-A/Phase-B pulse inputs, complementary output

» PG-D2: Phase-A/Phase-B/Phase-Z pulse inputs, line drivers

e 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.

B Setting the PG Pulse Number: F1-01

e Set the PG (pulse generator or encoder) pulse number in pulses/revolution.
e Set the number of phase A or phase B pulses in one motor revolution.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
F1-01 PG constant X 0to 60000 | p/r 600 x Q X Q

B Setting the Number of PG Gear Teeth: F1-12, F1-13

o When “V/f control with PG feedback” is used, the motor can be operated even if there are gears be-
tween the motor and PG because the responsiveness is lower than it is with vector control.

o Set the number of teeth on the gears if there are gears between the motor and PG.
e The motor speed will be calculated within the Inverter using the following equation:

Number of pulses input from the PG X 60 _ Number of gear teeth 2 (F1-13)

L %
Motor speed (r/min) Number of PG pulses (F1-01) Number of gear teeth 1 (F1-12)
User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name ) Vi | Viwith A
Number Opera- Range Setting | o ol | P Loop | \iegtor
tion Vector
F1-12 | Number of PG gear x 0101000 | - 0 x A x x
teeth 1
F1-13 | Number of PG gear x 0t0 1000 | - 0 x A x x
teeth 2

e A gear ratio of 1 (F1-12 = F1-13 = 1) will be used if either of these constants is set to 0.
B Selecting Integral Operation During Acceleration/Deceleration: F1-07

o When “V/f control with PG feedback” is used, integral control during acceleration and deceleration
can be enabled or disabled with F1-07.

e SetF1-07to“1” (integral control enabled) if you want to keep the motor speed as close to the frequency
reference as possible during acceleration and deceleration. Set F1-07 to “0” (integral control disabled)
if you want to prevent the occurrence of overshooting/undershooting.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwith | OPen | Fiux
Number otFi)grl;a- Range Settlng Control PG \I/_:cc;gr Vector

Integral value during

F1-07 accel/decel enable/ x 0,1 - 0 X B x x
disable
e Settings
Setting Function
0 Disabled (The integral function isn’t used while accelerating or decelerating; it is used at

constant speeds.)

1 Enabled (The integral function is used at all times.)
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6.5.3 PG Speed Control Card Settings

B Setting and Adjusting the Fault Detection Functions

PG Disconnection Stopping Method: F1-02, F1-14

o This constant sets the stopping method that is used when the signal from the PG is lost.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit : Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
F1.02 | Operation selection x 003 | - | 1 x | B | x | B
at PG open circuit
F1-14 | PG open-circuit x 000100 | s | 20 | x | A | x | A
detection time
o 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 (Display “PGO” and continue operation with V/f control.)

Overspeed Settings: F1-03, F1-08, F1-09

e Overspeed refers to an excessive motor speed.

e Set the conditions (level and time) for detecting overspeed and the stopping method that is used when
an overspeed is detected.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
F1-03 Operation selection < 0to3 B 1 N B < B
at overspeed
F1-0g | Overspeed detection | 010120 | % | 115 | x | A | x | A
level
F1-.09 | Qverspeeddetection | 00020 | s | 10 | x | A | x | A
delay time
o 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 (Display “OS” and continue control.)

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.

o 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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
F1.04 | Operation selection x 03 | - | 3 x | B | x | B
at deviation
Excessive speed
F1-10 deviation detection x 0to 50 % 10 X A x A
level
Excessive speed
F1-11 deviation detection x 0.0 to 10.0 s 0.5 X A x A
delay time
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o 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 (Display “DEV” and continue 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 a PG
speed deviation (DEV).

6.5.4 Speed Control (ASR) Structure

e The following block diagram shows the structure of the speed control.

Frequency . N
reference + Output fre-
ch quency
ange +
Detected + Iimite? —1 P * O Limiter
speed - ] +
C5-01, C5-03 L | C5-05

C5-02, C5-04
Fig 6.21  Speed Control Structure

B Gain Settings

e  When using “V/f control with PG feedback,” set the gain at the minimum output frequency and maxi-
mum output frequency.

Max. Output Frequency Gain Settings: C5-01, C5-02
e Set the proportional gain (C5-01) and the integral time (C5-02) of the speed control (ASR).

User Cérsja:ir:%e Setting | Factory Valid Access Levels
Nmoer | 7| Opera | Range | |seting | oyt |vian | L |
C5-01 é,ilzaﬁ;(’fomonal O Fo lt\:ﬁle 020 | x | B | x | B
Cs-02 [ ASR integral () O w0 s | 0200 | x B x B

Min. Output Frequency Gain Settings: C5-03, C5-04
e Set ASR proportional gain 2 (C5-03) and ASR integral time 2 (C5-04) for the minimum output fre-

quency.
User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . vi | viwin | Open | g
Number Opera- Range Setting | o ol | pe Loop | \iegtor
tion Vector
: ASR proportional 0.00 to Mul-
C5-03 | (p) gain 2 O 30000 |tiple | 002 | % B x B
. ASR integral (I) 0.000 to .
C5-04 time 2 O 10.000 s 0.050 x B x B
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6.5.5 Adjusting Speed Control (ASR) Gain

o Figure 6.22 shows how the proportional gain and integral time are calculated from constants C5-01
through C5-04.

P I P=C5-01
1=C5-02

P=C5-03
1=C5-04 (Min. output frequency)

0 E1-04 Motor speed (Hz)

(Max. output frequency)
Fig 6.22 Minimum Output Frequency Gain Settings

B Multi-function Input Settings: H1-01 (Terminal 11) to H1-06 (Terminal 16)

V/f Mode Select Setting: “D”

e When one of the multi-function inputs is set to “D,” the input can be used to enable and disable the
speed control.

o The speed control is disabled (normal V/f control) when the multi-function input is ON.

ASR Integral Reset Setting: “E”

e When one of the multi-function inputs is set to “E,” the input can be used to switch the speed control
between P control and PI control.

e P control (integral reset) is used when the multi-function input is ON.

6.5.5 Adjusting Speed Control (ASR) Gain

Use the following procedure to adjust the gain with the mechanical system and actual load connected.
B Gain Adjustments at Minimum Output Frequency

1. Operate the motor at the minimum output frequency.

2. Increase C5-03 (ASR proportional gain 2) to a level where there is no oscillation.
3. Decrease C5-04 (ASR integral time 2) to a level where there is no oscillation.
4.

Monitor the Inverter’s output current and verify that it is less than 50% of the Inverter rated current.
If the output current exceeds 50% of the Inverter’s rated current, decrease C5-03 and increase C5-04.

B Gain Adjustments at Maximum Output Frequency

1. Operate the motor at the maximum output frequency.
2. Increase C5-01 (ASR proportional gain 1) to a level where there is no oscillation.

3. Decrease C5-02 (ASR integral time 1) to a level where there is no oscillation.
B Gain Adjustments for Integral Control during Acceleration/Deceleration

e Enable integral operation during acceleration and deceleration (with F1-07) when you want the motor
speed to closely follow the frequency reference during acceleration and deceleration. Integral opera-
tion causes the speed to reach the target speed as fast as possible, but may result in overshooting or
undershooting.

1. Set F1-07 to “1” to enable integral operation at all times.

2. Make the constant settings shown below in order to observe the speed waveform while making fine
adjustments to the gain.

Constant Setting Explanation

H4-01 Analog output selection (terminal 45) 2 . . .
Settings that allow multi-function

H4-02 Analog output gain (terminal 45) 1.00 analog output 1 to be used to mon-

H4-03 Analog output bias (terminal 45) 0.0 itor the output frequency.

H4-04 Analog output selection (terminal 48) 5 . . .
Settings that allow multi-function

H4-05 Analog output gain (terminal 48) 1.00 analog output 2 to be used to mon-

H4-06 Analog output bias (terminal 48) 0.0 itor the motor speed.

H4-07Analog output level selection 1 This sctting allows a 0 to =10 V

signal range to be monitored.
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The multi-function analog outputs have the following functions with these constant settings.
» Multi-function analog output 1 (terminal 45): Outputs Inverter’s output frequency(0 to £10 V).
» Multi-function analog output 2 (terminal 48): Outputs the actual motor speed (0 to £10 V).
Terminal 46 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

AN

Motor speed

Motor speed (response)

Time
Fig 6.23 Example Monitor Waveforms
3. Give acceleration/deceleration commands and adjust the gain while observing the waveform.
If overshooting occurs:
/ Decrease C5-01 and increase C5-02.
Motor speed
g
vf-\ Time
If undershooting occurs: /

Decrease C5-03 and increase C5-04.

Fig 6.24 Gain Adjustments

4. Ifthe overshooting or undershooting can’t be eliminated by adjusting the gain, decrease the ASR limit
(C5-05) to lower the frequency reference compensation limit.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
C5-05 ASR limit X 0.0 to 20.0 % 5.0 X A X X

» Since C5-05 can’t be changed during operation, stop the Inverter’s operation and then decrease
the ASR limit by 0.5 (%).

» Perform step 3 again after the setting has been changed.

» The ASR limit is the frequency limit for compensation by speed control. Set this frequency limit
as a percentage of the maximum output frequency.

+ Ifthe frequency limit is lowered too much, the motor speed might not reach the target speed. Verify
that the target speed is reached during normal operation.
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This chapter describes the user constants used for specific control methods
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7.1 Open-loop Vector Control

The functions that can be used with open-loop vector control are listed in 7able 7.1. Details on functions that
are specific to open-loop vector control (i.e. those marked with a %) are provided in the following table.

Table 7.1 Open-loop Vector Control Functions
Control Meth-
od
8
Group Function Comments © g5
SHEHE
> é I_I—:_’
o
b1 | Sequence Settings such as the reference input method OO0 |0 |0
b2 | DC Injection Braking DC injection braking function settings OO0 |0 |0
b3 | Speed Search Speed search function settings OO0 |0 |0
b4 | Delay Timers Timer function settings OO0 |0 |0
b | Application b5 | PID Control PID control settings OO |00
b6 | Dwell Functions Acceleration/deceleration time dwell function settings OO0 |0
b7 | Droop Control Not used. (Can’t be set.) x |[x |x |O
b8 | Energy Saving Not used. (Can’t be set.) OO0 |x |x
b9 | Zero Servo Not used. (Can’t be set.) x [x | x |O
C1 | Accel/Decel Acceleration/deceleration time settings OO0 |0
C2 | S-Curve Acc/Dec S-curve characteristics for acceleration/deceleration times OO0 |0
C3 | Motor-Slip Compensation Slip compensation function settings o100 |0
. C4 | Torque Compensation Torque compensation function settings OO0 |0 |x
C | Tuning C5 | Speed Controls Not used. (Can’t be set.) x |[O|x |O
C6 | Carrier Frequency Carrier frequency settings o100 |0
C7 | Hunting Prevention Not used. (Can’t be set.) O |0 |x |x
C8 | Factory Tuning Adjustment for open-loop vector control x |x |O | x
d1 | Preset Reference Frequency reference settings (when using Operator) O |10 |0 |0
d2 | Reference Limits Frequency upper and lower limit settings o100 |0
d | Reference d3 | Jump Frequencies Prohibited frequency settings o100 |0
d4 Ejrf,g?onﬁe Frequency Hold Up/Down, Accel/Decel stop hold frequency setting o100 |0
d5 | Torque Control Not used. (Can’t be set.) x |[x |x |O
E1 | V/f Pattern Motor constant settings OO0 |0 |0
E2 | Motor Setup (Motor constants are set by the autotuning function.) O |10 |0 |O
E | Motor E3 | Motor 2 Control Methods Control method settings for motor 2. OO0 |10 |0
E4 | Motor 2 V/f Characteristics V/f characteristics settings for motor 2. OO0 |0
E5 | Motor 2 Motor Constants Motor constant settings for motor 2. o100 |0
F1 ::i)r?gSSpeed control card set- User constant settings for a PG Card x [O|x |O
F2 | Analog Reference Card Al User constant settings for an Analog Reference Card OO0 |0
F3 |Digital Reference Card DI User constant settings for a Digital Reference Card OO0 |0
F4 | Analog Monitor Card AO User constant settings for an Analog Monitor Card OO0 |0
F | Options F5 | Digital Output Card DO User constant settings for a Digital Output Card oOlo|l0 |0
F6 |Digital Output Card DO User constant settings for a Digital Output Card oOlo|lO0 |0
F7 | Pulse Monitor Card PO User constant settings for a Pulse Monitor Card OO0 |0
F8 E;ZSI-G Transmission User constant settings for a Transmission Card OO0 |0
F9 8;31 6B Transmission User constant settings for a Transmission Card OO0 |0
H1 | Multi-function Inputs Function selection for multi-function inputs OO0 |0
H2 | Multi-function Outputs Function selection for multi-function outputs OO0 |0
H3 | Analog Inputs Function selection for analog inputs OO0 |0
H | Terminal H4 g/luL:IStl-functlon Analog Out- Function selection for analog outputs ololo|o
H5 M)EBS/IOBUS Communica- MEMOBUS communications settings OO0 |0
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Control Meth-
od

s
Group Function Comments |8 g g
> § E

o
L1 | Motor Protection Functions Sets thermal functions that protect the motor. [ORICRIONIC]
L2 | Power Loss Ridethru Selects the power-loss processing method. [ORICRIONIC]
L3 | Stall Prevention Accel/Decel stall prevention settings and selection [ORICRIONIC]
. L4 | Reference Detection Frequency detection settings and selection o]0 |0 |0
Protection L5 | Fault Restart Fault restart function settings o]0 |0 |0
L6 | Torque Detection Sets overtorque detection functions 1 and 2 (by torque) [ORICR ORI
L7 | Torque Limit * Four-quadrant individual torque limit settings x |x |O|O
L8 | Hardware Protection Hardware overheating and open-phase protection settings [ORICR ORI
o1 | Monitor Select Selects the Operator’s display and setting methods. [ORICR ORI
Operator 02 | Key Selections Operator’s key function selection and other constants O |0 |0 |0
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7.1.1 Torque Limit Function

7.1.1 Torque Limit Function

With open-loop vector control, torque limits can be applied at an arbitrary value because the torque output
by the motor is calculated internally.

The torque limit function is useful when the load cannot sustain a torque above a certain level or to maintain
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 a torque limit with the constants

e Limiting torque with the analog inputs

IMPORTANT The accuracy of the torque limit is £5% for output frequencies above 10 Hz, but the accuracy is lower for

output frequencies below 10 Hz. Use flux vector control if you want to apply a torque limit at low-speed (be-
low 10 Hz) or to run the motor in a direction reverse to the designated running direction.

B Torque Limits: L7-01 through L7-04

Torque limits can be set separately for the 4 ways that torque can be applied: forward torque, reverse torque,
forward regenerative torque, and reverse regenerative torque.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit . Vi | Viwith | Open | g
Number Opera- Range Setting | conor | PG | L9 | vegtor
tion Vector
L7-01 Forward torque limit x 0 to 300 % 200 x x B B
L7-02 Reverse torque limit x 0 to 300 % 200 x x B B
L7-03 | Forward regenera- x 010300 | % | 200 | x x | B | B
tive torque limit
L7-04 | Reverse regenerative | 010300 | % | 200 | x x B | B
torque limit

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-
pensation will be disregarded, so the acceleration/deceleration times might be lengthened and motor speed
might be reduced.

Output torque

Forward direction
L7-01
L7-04

Regenerative
torque

Motor speed

Reverse Forward

Regenerative
torque

L7-03

Reverse direction

Fig 7.1 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 42
Frequency reference (current), terminal 39

Use either or both of these inputs as needed with constants H3-05 and H3-09.



7.1 Open-loop Vector Control

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | O | Fiux
Number otFi)grl;a- Range Setting Control PG \I/_:cc;gr Vector
Multi-function ana-
H3-05 | log input (terminal X 0to 1F - 0 B B B B
42)
Multi-function ana-
H3-09 | log input (terminal X 1to 1F - 1F A A A A
39)
e Settings
Setting Name
10 Forward Torque Limit
11 Reverse Torque Limit
12 Regenerative Torque Limit
15 Forward/Reverse Torque Limit

The above table shows only those settings related to the torque limit function.

Set the analog input terminal’s signal level, gain, and bias to match the actual input signal.

The factory settings for the input terminal’s signal level are as follows:
o Terminal 42: 0 to 10 V (A 10 V input limits the torque to 100% of the motor’s rated torque.)
o Terminal 39: 4 to 20 mA (A 20 mA input limits the torque to 100% of the motor s rated 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

o When the forward torque limit has been set, the analog input signal acts as the limit value for torque
generated in the forward direction. The torque limit input is effective when torque is generated in the
forward direction even if the motor is operating in reverse (regenerative torque).

e The torque limit is 100% of the motor’s rated torque when the analog input is at its maximum value
(10 V or 20 mA). To increase the torque limit above 100%, set the input terminal’s gain above 100%.
For example, a gain of 150.0% would result in a torque limit of 150% of the motor’s rated torque with
a 10 V or 20 mA analog input.

* Gain for multi-function analog input, terminal 42: H3-06

* Gain for frequency reference (current), terminal 39: H3-10

7.1.2 Adjusting Speed Feedback

With open-loop vector control, internal Inverter data is used to calculate the feedback value. The gain of
this automatic 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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
. 0.00 to Mul-
C8-08 | AFR gain X 10.00 tiple 1.00 X X A x

e Normally it isn’t necessary to change this setting.

o Fine-tune the gain when motor operation is unstable causing hunting to occur or torque/speed respon-
siveness is low.
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7.1.3 Setting/Adjusting Motor Constants

»  When hunting occurs, increase the gain by 0.05 increments while 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 it isn’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.

It is possible to 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 Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ) Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
E1-04 Max. output fre- N 50.0 to Hz 60.0 Q Q Q Q
quency 150.0
E1-05 |Max. voltage x | 0005100 Fyac 40001
E1-06 | Base frequency x 0.0 to 150.0 | Hz 150.0 Q Q Q Q
E1-07 | Mid: output fre- x (00101500 Hz | 302 | Q@ | @ | A | x
quency
E1-08 Mid. output fre- N 0.0 t(11510.0 VAC 21292 Q Q A %
quency voltage ,
E1-09 [ Min-output fre- x [00w01500 [ Hz | 05 | @ | a | Q@ | A
quency
E1-10 Min. output fre- N 0.0 t0*1510.0 VAC :{(12 Q Q A %
quency voltage ’
E1-13 | Base voltage x 0.0 to 510.0 | VAC 0.0 A A Q Q

* 1. These voltages are for 400-V Class Inverters; multiply the voltage by approx. 1.5 for 575-V

Class Inverters.

* 2. The defaultsetting depends on the Inverter’s capacity. The default settings shownin the table

are for 400-V Class, 200 to 800 kW Inverters. (See page 8 - 41.)

Note 1.The default settings for 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 8 - 40.)
2. The four frequency settings must satisfy the following formula:
E1-04 (FMAX) = E1-06 (FA) > E1-07 (FB) = E1-09 (FMIN)

3. When making the V/f characteristics a straight line, set the same value in E1-07 (middle
output frequency) and E1-09 (minimum output frequency). In this case, constant E1-08
(middle output frequency voltage) will be disregarded.

4. IfE1-13isset to 0.0, the same value as in E1-13 will be set for E1-05. It does not normally
need to be set separately.
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Output voltage (V)

VMAX
(E1-05)

<iVBASE;>
(E1-13)
VC

(E1-08)

VMIN |
(E1-10)

‘ . . ‘ Frequency (Hz)
FMIN FB FA FMAX
(E1-09) (E1-07) (E1-06) (E1-04)

Fig 7.3 User-defined V/f Pattern
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7.1.3 Setting/Adjusting Motor Constants

Adjusting Output Voltage: VC (E1-08), VMIN (E1-10)

Adjust the output voltage when you want to output more torque at low speed, such as in an elevator, or
when torque isn’t really necessary and you want to reduce the output voltage to save energy.

Adjustment range: 400-V class Inverters: Initial value +0 to 2 V
575-V 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
rated current.

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 50.0 to 150.0 Hz. Set this constant in accordance with
the motor’s maximum rotational speed.

B 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 all 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

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ; Vi | Vwitn | Open Flux
Number O{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector
E2-01
(E5-01) Motor rated current x 37748 BO A 370.0 Q Q Q Q

o The setting range is 10% to 200% of the Inverter rated output current. The default setting depends upon
the Inverter capacity. (The table shows the default setting for 400-V class, 200 kW Inverters.) (See
page 8 - 41.)

o Set the rated current (A) shown on the motor nameplate.

Motor Rated Slip: E2-02

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ; Vi | Vwitn | Open Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
E2-02
(E5-02) Motor rated slip x 028(:):)0 Hz 1.30 A A Q Q

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.)

o Calculate the rated slip (E2-02) from the value shown on the motor nameplate with the following 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 Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : VA | Vi witn Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
E2-03 Motor no-load cur- 0.00 to
(E5.03) | rent x 2000.0 A 96.0 A A Q Q

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit h Vi | Vwith | Open Flux
Number O{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector
E2-05 Motor line-to-line 0.000 to
(E5-05) | resistance X 65.000 Q 0.020 A A A A
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o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.)

e Set the motor terminal resistance (U-V, V-W, and W-U) in constant E2-05. Normally this value isn’t
shown on the motor nameplate, so it might be necessary to contact the motor manufacturer for the ter-
minal resistance at the insulation class temperature. Use the following equations to calculate the resist-
ance value from the terminal resistance of a test report.

 E-class insulation: Terminal resistance at 75°C in the test report () x 0.92
 B-class insulation: Terminal resistance at 75°C in the test report () x 0.92
 F-class insulation: Terminal resistance at 115°C in the test report (2) x 0.87

Motor Leakage Inductance: E2-06

User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : Vit | Vit with Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
E2-06 Motor leak induc-
(E5-06) | tance X 0.0 to 30.0 % 5.0 X X A A

e The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.)

e Set the voltage drop (caused by the motor’s leakage inductance) as a percentage of the motor’s rated
voltage in constant E2-06.

o This constant does not normally required setting because the Inverter automatically compensates dur-
ing operation.

o Normally this value isn’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 a per-
centage.

Motor Iron-core Saturation Coefficients 1, 2: E2-07, E2-08

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Epo7 | Motor iron-core sat- x 0000050 | - | 050 x x A A
uration coefficient 1
Ep0g | Motor iron-core sat- x 0000075 | - | 075 x x A A
uration coefficient 2

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 a frequency higher that the motor’s rated frequency. Set the fol-
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%.

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.
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7.2 Normal V/f Control

Table 7.2 Normal V/f Control Functions

The functions that can be used with normal vector control are listed in Table 7.2. Details on functions that are
specific to normal vector control (i.e. those marked with a %) are provided in the following table.

Control Meth-

od

s
. o —
Group Function Comments o |28
« & |al@
Z |5 |E

o

o
b1 | Sequence Settings such as the reference input method OO0 |0 |0
b2 | DC Injection Braking DC injection braking function settings OO0 |0 |0
b3 | Speed Search Speed search function settings OO0 |0 |0
b4 | Delay Timers Timer function settings OO0 |0 |0
b | Application b5 | PID Control PID control settings OO0 |00
b6 | Dwell Functions Acceleration/deceleration time dwell function settings OO0 |0
b7 | Droop Control Not used. (Can’t be set.) x |[x |x |O
b8 | Energy Saving Multi-function input: Energy-saving control settings O |0 |x |x
b9 | Zero Servo Not used. (Can’t be set.) x [x |[x |O
C1 | Accel/Decel Acceleration/deceleration time settings OO0 |0
C2 | S-Curve Acc/Dec S-curve characteristics for accel/decel times OO0 |0 |0
C3 | Motor-Slip Compensation Slip compensation function settings o100 |0
¢ | Tuni C4 | Torque Compensation Torque compensation function settings OO0 |0 |x
uning C5 | Speed Controls Not used. (Can’t be set.) x [O|x |O
C6 | Carrier Frequency Carrier frequency settings OO0 |0 |0
C7 | Hunting Prevention Hunting prevention function settings O |0 |x |x
C8 | Factory Tuning Not used. (Can’t be set.) x |x |O | x
d1 | Preset Reference Frequency reference settings (when using Operator) OO0 |0 |0
d2 | Reference Limits Frequency upper and lower limit settings OO0 |0 |0
d | Reference d3 | Jump Frequencies Prohibited frequency settings OO0 |0 |0
d4 ES;?:;?onlfe Frequence Hold Up/Down, Accel/Decel stop hold frequency setting OO0 |0 |0
d5 | Torque Control Not used. (Can’t be set.) x [x |[x |O
E1 | V/ Pattern Motor constant settings O |00 |O
E2 | Motor Setup (Motor constants set manually.) OO |10 |0
E | Motor E3 | Motor 2 Control Methods Control method settings for motor 2. OO0 |00
E4 | Motor 2 V/f Characteristics V/f characteristics settings for motor 2. OO0 |0
E5 | Motor 2 Motor Constants Motor constant settings for motor 2. OO0 |0 |0
F1 ::i)r?gSSpeed control card set- Not used. (Can’t be set.) x |O|x |O
F2 | Analog Reference Card Al User constant settings for an Analog Reference Card OO0 |0
F3 | Digital Reference Card DI User constant settings for a Digital Reference Card OO0 |0
F4 | Analog Monitor Card AO User constant settings for an Analog Monitor Card OO0 |0
F | Options F5 | Digital Output Card DO User constant settings for a Digital Output Card oOlo|l0 |0
F6 | Digital Output Card DO User constant settings for a Digital Output Card oOlo|lO0 |0
F7 | Pulse Monitor Card PO User constant settings for a Pulse Monitor Card OO0 |0
F8 E;ZSI-G Transmission User constant settings for a Transmission Card OO0 |0
F9 8;31 6B Transmission User constant settings for a Transmission Card OO0 |0
H1 | Multi-function Inputs Function selection for multi-function inputs OlO |0 |0
H2 | Multi-function Outputs Function selection for multi-function outputs OO0 |0
H3 | Analog Inputs Function selection for analog inputs OO0 |0

H | Terminal i i N

H4 gAuL:IStl function Analog Out Function selection for analog outputs OO0 |0
H5 M)EBS/IOBUS Communica- MEMOBUS communications settings - |- |- 1-
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Control Meth-
od

5
Group Function Comments |8 % %
8 w

o
L1 | Motor Overload Sets electrical/thermal functions that protect the motor. O |0 |0 |0
L2 | Power Loss Ridethru Selects the power-loss processing method. [ORICRIONIC]
L3 | Stall Prevention Accel/Decel/Run stall prevention settings and selection [ORICRIONIC]
. L4 | Ref Detection Frequency detection settings o]0 |0 |0
Protection L5 | Fault Restart Fault restart function settings o]0 |0 |0
L6 | Torque Detection Sets overtorque detection functions 1 and 2 (by current) [ORICR ORI
L7 | Torque Limit Not used. (Can’t be set.) x |x |O|O
L8 | Hardware Protection Hardware overheating and open-phase protection settings [ORICR ORI
o1 | Monitor Select Selects the Operator’s display and setting methods. [ORICR ORI
Operator 02 | Key Selections Operator’s key function selection and other constants O |0 |0 |0
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7.2.1 Energy-saving Control Function

7.2.1 Energy-saving Control Function

The energy-saving control function is enabled when the energy-saving command (setting 63) has been set
in a multi-function input (H1-01 through H1-06). Inputting the energy-saving command while there is a
light load causes the Inverter’s output voltage to be reduced and saves energy. Turn OFF the energy-saving
command when a normal load is added.

B Energy-saving Gain: b8-01

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
b8-01 Energy-saving gain x 0to 100 % 80 A A x x

o Constant b8-01 determines the Inverter’s output voltage when the energy-saving command is input.
Set this value as a percentage of the V/f pattern’s voltage.

o Constant L2-04 (the voltage recovery time) determines the rate at which the output voltage is changed
when the energy-saving command is turned ON or OFF.

B Energy-saving Frequency: b8-02

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
bg-o2 | Eneray-saving fre- x 00101500 | Hz | 0.0 A A x x
quency

o Constant b8-02 determines the lower limit frequency for the energy-saving function.

o The energy-saving command is enabled only when the frequency reference is above the energy-saving
frequency and the motor speed is within the “speed agree” range.

A time chart for energy-saving operation is shown below.

OFF _|ON
Run command I
Energy-saving OFF | ON l
command ! : ‘
! S — N Frequency reference = b8-02
\ \ ! (energy-saving frequency)
Output frequency ! | :

Output voltage

L2-04 E1-03 to E1-10 setting x Energy-saving Gain
(Voltage recovery time) (b8-01)

Fig 7.4 Time Chart for Energy-saving Operation

7.2.2 Hunting-prevention Function

The hunting-prevention function suppresses hunting when the motor is operating with a light load. This
function is valid with V/f control and V/f with PG feedback control.

B Hunting Prevention Selection: C7-01

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ; Vi | Vwitn | Open Flux
Number o{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector
C7-01 Huntlpg prevention X 0,1 _ 1 A A X X
selection
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o Settings
Setting Function
0 Disables the hunting-prevention function.
1 Enables the hunting-prevention function.

B Hunting Prevention Gain: C7-02

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
C7-02 | Hunting prevention x 0000250 (M1 100 | A A x x
gain tiple

Normally it isn’t necessary to change these constants. Adjust these constants as follows if hunting occurs
with a light load.

e Increase the setting in C7-02 if oscillation occurs when operating with a light load.
(If the setting is increased too much, the current can fall to the point where stalling occurs.)
e Decrease the setting in C7-02 if stalling occurs.

e Disable the hunting-prevention function (C7-01 = 0) if high responsiveness is more important than
suppressing oscillation.

7.2.3 Setting Motor Constants

B Motor Rated Slip: E2-02

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | vwith | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
E2-02 | Motor rated slip x 02'8%60 Hz 1.30 A A Q Q

o This setting is used as a reference value for the torque compensation function.

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.) (See page 8 - 41.)

e Calculate the rated slip (E2-02) from the value shown on the motor nameplate with the following equa-
tion and set this value.

Rated slip = rated frequency (Hz) - rated speed (r/min) x number of poles/120
B Motor No-load Current: E2-03

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | vwith | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Motor no-load cur- 0.00 to
E2-03 rent X 2000.0 A 96.0 A A Q Q

o This setting is used as a reference value for the torque compensation function.

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.) (See page 8 - 41.)

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.

B Motor Line-to-line Resistance: E2-05

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | with | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Motor line-to-line 0.000 to
E2-05 resistance X 65.000 Q 0.020 A A A A

o This setting is used as a reference value for the torque compensation function.

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.) (See page 8 - 41.)

e Set the motor’s terminal resistance (U-V, V-W, and W-U). Normally this value isn’t shown on the
motor nameplate, so it might be necessary to contact the motor manufacturer.
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7.3 Flux Vector Control

Table 7.3 Flux Vector Control Functions

The functions that can be used with flux vector control are listed in 7able 7.3. Details on functions that are spe-
cific to flux vector control (i.e. those marked with a %) are provided in the following table.

Control Meth-

od

S
Group Function Comments © g5
SHEHE
> é I_I—:_’

o
b1 | Sequence Settings such as the reference input method OO0 |0 |0
b2 | DC Injection Braking DC injection braking function settings OO0 |0 |0
b3 | Speed Search Speed search function settings OO0 |0 |0
b4 | Delay Timers Timer function settings OO0 |0 |0
b | Application b5 | PID Control PID control settings OO0 |00
b6 | Dwell Functions Hold Acceleration/deceleration time dwell function settings OO0 |0
b7 | Droop Control Droop Control function settings x |[x |x |O
b8 | Energy Saving Not used. (Can’t be set.) OO0 |x |x
b9 | Zero Servo Zero-servo function settings x |[x |x |O
C1 | Accel/Decel Acceleration/deceleration time settings OO0 |0
C2 | S-Curve Acc/Dec S-curve characteristics for accel/decel times OO0 |0 |0
C3 | Motor-Slip Compensation Motor temperature compensation function adjustment o100 |0
. C4 | Torque Compensation Not used. (Can’t be set.) OO0 |0 |x
C | Tuning C5 | Speed Controls Speed control loop adjustment x [O|x |O
C6 | Carrier Frequency Carrier frequency settings OO0 |0 |0
C7 | Hunting Prevention Not used. (Can’t be set.) O |0 |x |x
C8 | Factory Tuning Not used. (Can’t be set.) x |x |O | x
d1 | Preset Reference Frequency reference settings (when using Operator) OO0 |0 |0
d2 | Reference Limits Frequency upper and lower limit settings OO0 |0 |0
d | Reference d3 | Jump Frequencies Prohibited frequency settings OO0 |0 |0
d4 Eifg:g:ce frequency hold Up/Down, Accel/Decel stop hold frequency setting OO0 |0 |0
d5 | Torque Control * Torque control settings and adjustment x |[x |x |O
E1 | V/ Pattern Motor constant settings O |00 |O
E2 | Motor Setup (Motor constants set automatically with autotuning.) OO |10 |0
E | Motor E3 | Motor 2 Control Methods Control method settings for motor 2. OO0 |00
E4 | Motor 2 V/f Characteristics V/f characteristics settings for motor 2. OO0 |0
E5 | Motor 2 Motor Constants Motor constant settings for motor 2. OO0 |0 |0
F1 ggﬁi%e;‘d Sl Constant settings for a PG Speed Control Card x |[O|x |O
F2 | Analog Reference Card Al User constant settings for an Analog Reference Card OO0 |0
F3 | Digital Reference Card DI User constant settings for a Digital Reference Card OO0 |0
F4 | Analog Monitor Card AO User constant settings for an Analog Monitor Card OO0 |0
F | Options F5 | Digital Output Card DO User constant settings for a Digital Output Card oOlo|l0 |0
F6 | Digital Output Card DO User constant settings for a Digital Output Card oOlo|lO0 |0
F7 | Pulse Monitor Card PO User constant settings for a Pulse Monitor Card OO0 |0
F8 E;ZSI-G Transmission User constant settings for a Transmission Card OO0 |0
F9 8;31 6B Transmission User constant settings for a Transmission Card OO0 |0
H1 | Multi-function Inputs Function selection for multi-function inputs OO0 |0
H2 | Multi-function Outputs Function selection for multi-function outputs OO0 |0
H3 | Analog Inputs Function selection for analog inputs OO0 |0
H | Terminal H4 g/luL:IStl-functlon Analog Out- Function selection for analog outputs ololo|o
H5 M)EBS/IOBUS Communica- MEMOBUS communications settings OO0 |0




7.3 Flux Vector Control

Control Meth-
od

s
Group Function Comments |8 g g
> § E

o
L1 | Motor Overload Sets electrical/thermal functions that protect the motor. [ORICRIONIC]
L2 | Power Loss Ridethru Selects the power-loss processing method. [ORICRIONIC]
L3 | Stall Prevention Accel/Decel stall prevention settings and selection [ORICRIONIC]
. L4 | Reference Detection Frequency detection settings and selection o]0 |0 |0
Protection L5 | Fault Restart Fault restart function settings o]0 |0 |0
L6 | Torque Detection Sets overtorque detection functions 1 and 2 (by current) [ORICR ORI
L7 | Torque Limit Torque limit function settings x |x |O|O
L8 | Hardware Protection Hardware overheating and open-phase protection settings [ORICR ORI
o1 | Monitor Select Selects the Operator’s display and setting methods. [ORICR ORI
Operator 02 | Key Selections Operator’s key function selection and other constants O |0 |0 |0
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7.3.1 Droop Control Function

7.3.1 Droop Control Function

Droop control is a function that allows the user to set the amount of motor slip. When a single load is oper-
ated with two motors (such as in a crane conveyor), a high-resistance motor is normally used, as shown
in Figure 7.5.

If droop control is used, a high-resistance motor characteristics can be set for a general-purpose motor.
Also, it is easy to make adjustments while watching the load balance because the amount of slip can be
set arbitrarily.

The balance of the load is very different with different amounts of slip.

T T

Motor A’s torque Motor A’s torque characteristics
Torque ' characteristics Torque ! , -
| Motor B’s torque characteristics
\ Ta JA
Load torque ‘ Load torque
TB , TB |
Motor B’s torque | |
characteristics | Ta-Tg>>0 ! Ta-Tg~0
| :
Reference Speed Reference Speed
speed speed
Load balance when using a general-purpose motor Load balance when using a high-resistance motor
Fig 7.5 Droop Control Function
B Droop Control Gain: b7-01
User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name ) Vi | Vifwith A
Number Opera- Range Setting | conor | PG Loop | \egror
tion Vector
b7-01 Droop control gain O 0.0to0 100.0 | % 0.0 X X x A

o Set the amount of slip as the percentage of slip when the maximum output frequency is input and the
rated torque is generated.

e Droop control is disabled if b7-01 is set to 0.0.
B Droop Control Delay Time: b7-02

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit h Vi | Vwith | Open Flux
Number o{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector

b7-02 Droop control delay 0

- 0.03 to 2.00 S 0.05 X X X A
time

e Constant b7-02 is used to adjust the responsiveness of droop control.
e Increase this setting if oscillation or hunting occur.
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Droop amount (Slip equivalent)

Torque

100% [~~~ "~""~""~""""“"" """ " """\ """ """ °~"°"°°

Speed

Reference
speed

Fig 7.6 Droop Control Gain

7.3.2 Zero-servo Function

The zero-servo function is enabled when one of the multi-function inputs (H1-01 to H1-06) is set to 72
(zero servo command). If the zero servo command is ON when the frequency (speed) reference falls below
the zero speed level (b2-01), a position control loop is formed and the motor is stopped. (The motor will
not rotate even if there is an offset in the analog command input.)

B Zero-servo Settings: b9-01, b9-02

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ’ v | iwith | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
b9-01 Zero-servo gain x 0to 100 - 5 x x x A
bo-02 | Zero-servo x | 01016383 | Pulses | 10 x x x A
completion width

A time chart for the zero servo function is given in Figure 7.7.

Zero servo command

oFf [ ON |

Excitation level (b2-01)
Frequency(speed) - - -~ -~~~ -~~-~-"N~~/""""\""~""/A“~-~""----
reference

Excitation level (b2-01)

Motor speed

Completely stopped by
zero-servo function

Zero Servo End signal

Fig 7.7 Time Chart for Zero Servo

e Assign the zero servo command (setting 72) to one of the multi-function inputs (H1-01 to H1-06).

e The zero-servo status is entered when the frequency (speed) reference falls below the zero-speed level
(b2-01).

e Besuretoleave the run command input ON. If the run command is turned OFF, the output will be inter-
rupted and the zero-servo function will become ineffective.

e Adjust the holding strength of the zero-servo with constant b9-01 (Zero Servo Gain). Increasing this
setting increases the holding strength, although oscillation will occur if the setting is too high. (Adjust
the holding strength after adjusting the speed control (ASR) gain.)

e To output the zero-servo status externally, assign the Zero Servo End signal (setting 33) to one of the
multi-function outputs (H2-01 to H2-03). The setting in b9-02 (Zero-servo Completion Width) is en-
abled when one of the multi-function outputs has been set to 33.

e The Zero Servo End signal remains ON as long as the position is within this range (starting position
+ Zero-servo Completion Width).
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7.3.3 Torque Control

o Set the Zero-servo Completion Width to four times the number of pulses from the PG (pulse generator
or encoder), as shown in Figure 7.8.
For example, when a 600 p/r encoder is being used, the number of pulses would be 2,400 p/r after multi-

plying by four.

e The Zero Servo End signal will go OFF when the zero servo command is turned OFF.

e Do not lock the servo for extended periods of time at 100% when using the zero servo function. Ex-
tended periods of servo lock can be achieved by ensuring that the current during the servolock is 50%
or less or by increasing the Inverter capacity.

1 pulse

Phase A |

[

L

Phase B | |

Count 1 2 3 4 5

Fig 7.8

7.3.3 Torque Control

6 7 8 9

10

Pulse Count Factored by 4

B Torque Control Function Settings: d5-01

With flux vector control, the motor’s output torque can be controlled by a torque reference from an analog

Factor of 4: By counting the rising and
falling edges of phase A
this method has four times
the resolution of the PG.

1 12

input.
User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | vwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
d5-01 Torque control selec- < 0.1 B 0 N N < A
tion
o Settings
Setting Function
0 Speed control (controlled by C5-01 to C5-07)
1 Torque control
o Set constant d5-01 to “1” to select torque control.
o Figure 7.9 shows the operation of torque control.
Torque reference + |
Torque reference——————— primary delay filter O Internal torque
(d5-02) + 4 _/I reference

Torque compensation bias

Speed limit

Speed limiting circuit

Speed limit
bias (d5-05)

Fig 7.9

| I

Torque Control Block Diagram

Torque limit
(L7-01 to L7-04)

Speed feedback

B Torque Reference Settings: H3-04, H3-05, H3-08, H3-09

o Set the multi-function analog input terminal 42 (H3-05) or 39 (H3-09) to torque reference (a setting
of 13). The torque reference value cannot be set with the Digital Operator.
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O

User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : Vit | Vit with Flux
Number Opera- Range Setting Control PG Loop Vector
tion Vector
Multi-function ana-
H3-05 | log input (terminal X Oto 1F - 0 B B B B
42)
Multi-function ana-
H3-09 | log input (terminal X 1to 1F - 1F A A A A
39)
e Next, set the signal level for the analog input terminal that was set to torque reference.
User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : Vit | Vit with Flux
Number Opera- Range Setting Control PG Loop Vector
tion Vector
) Signal level selec- _
H3-04 tion (terminal 42) X 0,1 0 B B B B
) Signal level selec- _
H3-08 tion (terminal 39) % Oto2 2 A A A A
e Signal Level Settings
Setting Function
0 0 to +10 V input (When H3-08 is being set, be sure to disconnect jumper wire J1.)
1 0 to £10 V input (When H3-08 is being set, be sure to disconnect jumper wire J1.)
2 4 to 20 mA input (H3-08 only)
e Set the proper signal level for the torque reference that you want to input.
e The direction of the torque that is output is determined by the sign (polarity) of the signal that was input.
It is not determined by the direction of the run command (forward/reverse).
» +Voltage (or current):  Forward torque reference (generally counterclockwise; axis side)
» —Voltage: Reverse torque reference (generally clockwise; axis side)
Since the polarity of the voltage input determines the direction, only forward torque references can be
input when the “0to +10 V” or “4 to 20 mA” signal level has been selected. If you want to input reverse
torque references, be sure to select the “0 to £10 V” signal level.
e When supplying a voltage input to the frequency reference current input (terminal 39) (a setting of 0

or 1), be sure to disconnect jumper wire J1 on the control board. (See Figure 7.10.) If the jumper wire
isn’t disconnected, the input resistor will be destroyed.

/ Jumper wire

L1 U1
B3 TB2
|o o | | o o | O o o [coo000] O
1CN 9CN 10CN

Fig 7.10  Jumper Wire Mounting Location on Control Board

B Speed Limit Function Settings: d5-03, H3-01, d5-04, d5-05

This setting selects the speed limit function used when torque control is performed.
With torque control, the motor sometimes rotates at high speed with no load or a light load. The speed
limit function keeps the motor speed from exceeding the specified limit in these cases.

If the speed limit is exceeded during torque control operation, a suppressing torque (proportional to
the divergence from the speed limit) is added to the torque reference. (The suppressing torque is ap-
plied opposite to the motor rotation.)

There are two ways to set the motor speed limit: a constant setting or an analog input value.
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7.3.3 Torque Control

Speed Limit Selection: d5-03

User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : VA | Vi witn Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
d5-03 Speed limit selection x 1,2 - 1 X X x A
o Settings
Setting Function
1 The speed limit is set from one of the analog frequency reference terminals (36 or 39).
2 The speed limit is set to the value in constant d5-04.

Speed Limit Selection Settings: d5-03, H3-01, d5-04
e Limit with Analog Input (d5-03 = 1)

The speed limit value is set by the input voltage (H3-01) to frequency reference (voltage) terminal
36.

When frequency reference (current) terminal 39 has been set to frequency reference by setting
constant H3-09 to 1F, this terminal is also used as an input terminal for the speed limit.

In this case, the actual speed limit value is the sum of the voltage input value at terminal 13 and
the current input value at terminal 39.

The polarity of the speed limit signal and the direction of the run command determine the direction
in which the speed is limited.

» +Voltage input: Forward rotation; Speed is limited in the forward direction.
Reverse rotation; Speed is limited in the reverse direction.
» —Voltage input: Forward rotation; Speed is limited in the reverse direction.
Reverse rotation; Speed is limited in the forward direction.
The speed limit value is zero for rotation opposite to the speed limit direction.
For example, when a +voltage is being input and the forward rotation command is ON, the effec-
tive range of the torque control is from zero to the speed limit value in the forward direction (when
constant d5-05, the speed limit bias, is set to 0).

User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : VA | Vi witn Flux
Number Opera- Range Setting Control PG Loop Vector
tion Vector
Signal level selec-
H3-01 tion (terminal 36) X 0,1 - 0 B B B B
e Setting (See page 6 - 4.)
Setting Function
0 0to 10 VDC input
1 -10 to 10 VDC input
(A negative voltage is a command for rotation in the opposite direction.)

o Set the signal level to match the speed limit voltage being input.
e Limit with Constant Setting (d5-03 = 2)

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number o{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector
L. -120 to
d5-04 Speed limit x +120 % 0 x x x A

Set the speed limit as a percentage of the maximum frequency. (The max. frequency is 100%.) The
sign of the constant setting and the direction of the run command determine the direction in which
the speed is limited.

Setting +: Forward rotation; Speed is limited in the forward direction.

Reverse rotation; Speed is limited in the reverse direction.

Forward rotation; Speed is limited in the reverse direction.

Reverse rotation; Speed is limited in the forward direction.

The speed limit value is zero for rotation opposite to the speed limit direction.

For example, when a positive value is set in d5-04 and the forward rotation command is ON, the
effective range of the torque control is from zero to the speed limit value in the forward direction
(when constant d5-05, the speed limit bias, is set to 0).

Setting —:
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Speed Limit Bias Setting: d5-05

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . v | viwith | e | Fix
Number otFi)grl;a- Range Settlng Control PG \I/_;cc;gr Vector
d5-05 Speed limit bias x 0to 120 % 10 x x x A

e The speed limit bias can be used to add margins to the speed limit.
e When the speed limit bias is used, it is possible to set the same speed limit value in both the forward
and reverse directions.
e Set the speed limit bias as a percentage of the maximum output frequency. (The max. frequency is
100%.)
For example, the following settings establish speed limits of 50% of the maximum output frequency
in both the forward and reverse directions.
» Speed limit setting: Zero (with d5-04 as the speed limit: d5-03 = 2, d5-04 = 0)
 Speed limit bias setting: 50% (d5-05 = 50)
e When a forward speed limit and a speed limit bias have been set, the speed range of the torque control
is from the “—speed limit bias setting” to the “speed limit setting + speed limit bias setting.
In effect, the speed limit range is extended by the speed limit bias in both the forward and reverse direc-

tions.
Output torque t Forward
When the speed exceeds the reverse ' d5-05 direction ' 45-05'
speed limit, the torque is increased in [Shhulihues _—_
the forward direction. ! ! !
______________ : : ' Torque reference value
! ! ! Motor speed
Reverse ’ j j ; Forward
rotation ! \ \ | \ rotation
! ! ' When the speed exceeds the forward
‘ | . speed limit, the torque is increased in
| ‘ * the reverse direction.
Effective range of torque control : ‘ ‘
| A !
/ * Speed limit setting
Limit opposite to speed limit setting Reverse
direction

Fig 7.11  Speed Limit Bias Settings

Operation

The following operation will be performed if the torque reference is greater than 0 and the speed limit is

greater than O (winder operation).

o If (-1 x speed limit bias (d5-05)) < motor speed < (speed limit + d5-05), the torque will be controlled
according to the set torque reference.

o Ifthe motor speed > (speed limit + d5-05), the speed limit circuit will output a negative torque reference
to prevent the motor speed from increasing.

o If the motor speed < (-1 x d5-05), the speed limit circuit will output a positive torque reference to pre-
vent the speed from increasing in the reverse direction.

Thus, if the torque reference is greater than 0 and the speed limit is greater than 0, the torque will be con-

trolled within the following limits:

(-1 x d5-05) < motor speed < (speed limit + d5-05)
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7.3.3 Torque Control

The relationships between the torque reference, speed limits, and motor speed are shown in the following
diagram.

- Winding Operation Rewinding Operation

NT 0
_______ - /'
Line direction @ Line direction

Configuration

Motor
gﬁ,ggteilcl)r?maﬁon Forward Reverse Forward Reverse
Torque Refer-
ence Polarity ® e © 57
(TREF)
Speed Limit Po-
larity (SLIM) ® S ® o
Ta
Torque Torque Torque  109° Torque | orae Torque
limit limit 1 limit ;!'or_?ue \
imi
TREF \___ TREF
O © NLIM NLIM 4 g
Vi o, N T T T ! 1 1
Generated Torque el o Speed o ! Speed . L
/10 NUM\ speed o P NLM - fo \speed
d5-05 TREH d5-05—/
S — R
' Torque N Torque
Torque ' it \/ limit Torque
limit limit
d5-05 d5-05

B Torque Reference Adjustment: d5-02, H3-02 to H3-11

Primary Delay Time Constant for Torque Reference Filter: d5-02

o The time constant of the primary filter in the torque reference section can be adjusted.

o This constant is used to eliminate noise in the torque reference signal and adjust the responsiveness
to the host controller.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit : Vi | Viwith | OPen | Fiux
Number Opera- Range Setting Control PG Loop | ysector
tion Vector

d5-02 Torque reference

delay time x 0 to 1000 ms 0 X X x A

o Set the torque reference filter primary delay time constant in ms units.
o Increase the time constant setting if oscillation occurs during torque control operation.

Setting the Torque Compensation Bias: H3-05, -04, -08, -09

e Set multi-function analog input (terminal 42) or frequency reference current input (terminal 39) to
torque compensation (setting 14). When the amount of torque loss at the load is input to one of these
terminals, it is added to the torque reference to compensate for the loss.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | ysector
tion Vector
Multi-function ana-
H3-05 | log input (terminal x 0to 1F - 0 B B B B
42)
Multi-function ana-
H3-09 | log input (terminal x 1to 1F - 1F A A A A
39)

e The functions of H3-05 and H3-09 are listed in Table 7.12.

e Set torque compensation (setting 14) for the input terminal that isn’t set to torque reference (setting
13).
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User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : Vit | Vit with Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
) Signal level selec- B
H3-04 tion (terminal 42) X 0,1 0 B B B B
Signal level selec-
H3-08 tion (terminal 39) % 0to2 - 2 A A A A
e Settings
Setting Function
0 0 to +10 V input (When H3-08 is being set, be sure to disconnect jumper wire J1.)
1 0 to £10 V input (When H3-08 is being set, be sure to disconnect jumper wire J1.)
2 4 to 20 mA input (H3-08 only)

o Set the proper signal level for the torque compensation bias that you want to input.
e The direction of the torque compensation bias is determined by the sign (polarity) of the signal that
is input. It is not determined by the direction of the run command (forward/reverse).
» +Voltage (or current):  Forward torque compensation
(generally counter-clockwise; axis side)
» —Voltage: Reverse torque compensation (generally clockwise; axis side)
Since the polarity of the voltage input determines the direction, only forward torque compensation can

be input when the “0 to +10 V” or “4 to 20 mA” signal level has been selected. If you want to input
reverse torque compensation, be sure to select the “0 to £10 V” signal level.

e When supplying a voltage input to the frequency reference current input (terminal 39), be sure to dis-
connect jumper wire J1 on the control board. If the jumper wire isn’t disconnected, the input resistor
will be destroyed. Refer to Figure 7.10 for a diagram of the control board.

Adjusting the Gain/Bias of the Analog Inputs: H3-02, -03, -06, -07, -10, -11

o Adjust the gain and bias for the frequency reference (voltage), frequency reference (current), and mul-
ti-function analog inputs according to the input specifications for each input.

User %Z?irr%e Setting | Factory Valid Access Levels
Nmoar | 7| Opera | Range | |seting | oyt |vian | L |
tion Vector

H3-02 | Gain (terminal 36) O o | % w0 | B | B | B | B
H3-03 | Bias (terminal 36) O _}28(? (;0 % 0.0 B B B B
H3-06 | Gain (terminal 42) O doe | % | w0 | B | B | B | B
H3-07 | Bias (terminal 42) o | 00t le | o0 | B | B | B | B
H3-10 | Gain (terminal 39) O dose L% | w00 | A | A | A | A
H3-11 Bias (terminal 39) O _}28(? (;0 % 0.0 A A A A

o Adjust the gain so that the maximum signal level corresponds to the maximum frequency or the mo-
tor’s rated torque, as follows.
*  When the input terminal is used for frequency reference:
A 10V (20 mA) input indicates a frequency reference that is 100% of the max. output frequency.
*  When the input terminal is used for torque reference:
A 10 V (20 mA) input indicates a torque reference that is 100% of the motor’s rated torque.
»  When the input terminal is used for torque compensation:
A 10 V (20 mA) input indicates a torque compensation that is 100% of the motor’s rated torque.

o Adjust the bias so that the minimum signal level corresponds to the maximum frequency or the motor’s
rated torque, as follows.
»  When the input terminal is used for frequency reference:
A 0V (4 mA) input indicates a frequency reference that is 100% of the max. output frequency.
»  When the input terminal is used for torque reference:
A 0V (4 mA) input indicates a torque reference that is 100% of the motor’s rated torque.

»  When the input terminal is used for torque compensation:
A 0V (4 mA) input indicates a torque compensation that is 100% of the motor’s rated torque.
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7.3.4 Speed/Torque Control Switching Function

Reference value
Gain
Max. frequency X 700 b

Gain
Rated torque x 100

Bias
Max. output frequency x 700

Bias
Rated torque 100 s Input voltage
oV 10V (Input current)
(4 mA) (20 mA) Use the current values shown in pa-
rentheses when current input has

been selected.

Fig 7.12  Analog Input Gain and Bias Settings

7.3.4 Speed/Torque Control Switching Function
It is possible to switch between speed control and torque control when one of the multi-function inputs

(H1-01 to H1-06) is set to 71 (Speed/Torque Control Change). Speed control is performed when the input
is OFF and torque control is performed when the input is ON.

B Torque Control Function Settings: d5-01

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
Torque control selec-
d5-01 . X 0,1 - 0 X X x A
tion
o Settings
Setting Function
0 Speed control (controlled by C5-01 to C5-07)
1 Torque control

e Set constant d5-01 to 0 (speed control) when using the speed/torque control switching function.

B Setting the Speed/Torque Control Switching Timer: d5-06

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
d5-06 ?pc?ed/.torql}e control x 0 to 1000 ms 0 X X x A
switching timer

o This setting specifies the delay (0 to 1,000 ms) between a change in the multi-function input (ON —
OFF or OFF — ON) and the corresponding change in the control mode. The timer setting is effective
only when 71 (Speed/Torque Control Change) has been set in one of the multi-function inputs (H1-01
to H1-06).

o During the timer delay, the value of the 3 analog inputs will retain the values they had when the ON/
OFF status of speed/torque control switching signal was changed. Use this delay to make any prepara-
tions for the change in the control mode.

B Frequency Reference and Speed Limit

The frequency reference (during speed control) is set with b1-01 (Reference Selection).

The speed limit (during torque control) is set with d5-03 (Speed Limit Selection).

It is possible to assign the frequency reference and speed limit functions to the same analog input terminal
(36 or 39).

B Torque Reference and Torque Limit

If the torque reference has been assigned to a multi-function analog input or the frequency reference (cur-
rent) terminal, the input function changes when the control mode is switched between torque control and
speed control.

e During speed control: The analog input terminal is used as the torque limit input.

e During torque control: The analog input terminal is used as the torque reference input.

Either the absolute value of the torque limit input or the torque limit constant setting (L7-01 to L7-04),
whichever is smaller, will be used for the torque limit. Refer to 7.3.5 Torque Limit Function.
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B Stopping Method

Speed/torque change sig- OPEN OPEN

e When the run command is turned OFF during speed control, the motor is decelerated to a stop.
When the run command is turned OFF during torque control, the control mode is automatically
switched to speed control and the motor is decelerated to a stop.

e When A1-02 is set to 3 (flux vector control), the speed/torque change command can be set for a multi-
function input (a setting of 71) to switch between speed and torque control during operation. An exam-
ple is shown below.

o Settings
Terminal No. c User Factor Setting Setting Function
onstant No.
16 H1-06 8 71 Speed/torque control change
b1-01 1 1 Frequency source (terminals 36, 39)
36 ds-03 1 1 Speed limit (terminals 36, 39)
42 H3-05 1 13 Torque reference/torque limit
CLOSED CLOSED

nal (terminal 16 input) , Run , ,
Run command ~ Stop ! ! ! |
Control mode Speed >'< Torque >'< Speed >'< Torque >< Speed (decel to stop)
' Speed limit | ' Speedlimit .
Terminal 36 input reference ’ . reference . :
Terminal 42 input Torque limit  Torque limit | :
Torque Torque ,
reference reference ]
@ ) @ ) <)
Fig 7.13  Switching between Speed and Torque Control

7.3.5 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.

The torque limit function is useful when the load cannot sustain a torque above a certain level or regenera-
tive torque above a certain level.

The two ways to apply a torque 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.

B Setting a Torque Limit with Constants: L7-01 to L7-04

e Torque limits 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 Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ) v | viwitn | OPen | Fux
Number otFi)grl;a- Range Settlng Control PG \I/_;cc;gr Vector
L7-01 Forward torque limit x 0 to 300 % 200 x x B B
L7-02 Reverse torque limit X 0 to 300 % 200 x x B B
L7-03 ﬁgz“t’gigur:glf;ffa x 00300 | % | 200 | x x B | B
L7-04 iﬁ;iresfilfigte“eratlve x 0t0300 | % | 200 x x B B

o Figure 7.14 shows the relationship between each constant and the output torque.
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7.3.5 Torque Limit Function

Output torque

Forward
direction L7-01
L7-04

Regenerative
torque

Motor speed

Reverse Forward

Regenerative
torque

L7-03

Reverse
direction

Fig 7.14  Torque Limit Function

e When the torque limit function is used, the torque control has priority and motor speed control and
compensation will be disregarded, so the acceleration/deceleration times might be lengthened and mo-
tor speed might be reduced.

B Limiting Torque with Analog Inputs: H3-05, H3-09

The following two analog inputs that can be used to limit torque. Use either or both of these inputs as need-
ed with constants H3-05 and H3-09.

e Multi-function analog input terminal 42
e Frequency reference (current) terminal 39

Change Valid Access Levels
Co%ss?;nt Name during | Setting | | Factory /== = © o T
i wit ux
Number Opera— Range Setting Control PG Loop | vector
tion Vector
Multi-function ana-
H3-05 | log input (terminal X Oto 1F - 0 B B B B
42)
Multi-function ana-
H3-09 | log input (terminal x 1to 1F - 1F A A A A
39)
o 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.)

o The above table shows only those settings related to the torque limit function.
o Set the analog input terminal’s signal level, gain, and bias to match the actual input signal.

o The factory default settings for the input terminal’s signal level are as follows:
e Terminal 42: 0to +10 V (A 10 V input limits the torque to 100% of the motor’s rated torque.)

e Terminal 39: 4 to 20 mA (A 20 mA input limits the torque to 100% of the motor’s rated torque.)
Figure 7.15 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 7.15 Limiting Torque via Analog Inputs
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o When the forward torque limit has been set, the analog input signal acts as the limit value for torque
generated in the forward direction. The torque limit input is effective when torque is generated in the
forward direction even if the motor is operating in reverse (regenerative torque).

e The torque limit is 100% of the motor’s rated torque when the analog input is at its maximum value
(10 V or 20 mA). To increase the torque limit above 100%, set the input terminal’s gain above 100%.
For example, a gain of 150.0% would result in a torque limit of 150% of the motor’s rated torque with
a 10 V or 20 mA analog input.

7.3.6 Setting/Adjusting Motor Constants
B Adjusting the V/f Pattern: E1-04 to E1-07, 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 Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ) v | viwin | Open | g
Number Opera- Range Setting | conror | PG | L9 | vegtor
tion Vector
E1-04 Max. output fre- % 50.0 to Hz 60.0 Q Q Q Q
quency 150.0
0.0 to 1
E1-05 | Max. voltage x 510.0°1 VAC | 400.0 Q Q
E1-06 | Base frequency x 0.0t0 150.0 | Hz 60.0 Q Q Q Q
Et-09 | Min output fre- x |00w01500 | Hz | 00 | @ | @ | @ | A
quency
E1-13 | Base voltage x 0.0t0 510.0 | VAC | 0.0 2 A A Q Q

* 1. These voltages are for the 400-V Class Inverters; multiply the voltage by approx. 1.5 for
575-V Class Inverters.

*2. If E1-13 is set to 0.0, the same value as in E1-13 will be set for E1-05. It does not normally
need to be set separately.

Note 1.The default setting for E1-09 depends on the control method. The default settings shown
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 (FMIN)

Output voltage (V)

VMAX | =
(E1-05) ‘ ‘
V BASE ! !
(E1-13) ‘ ‘
- : Frequency (Hz
FMIN FA FMAX a y (He)
(E1-09) (E1-06) (E1-04)

Fig 7.16  V/f 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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
01-04 Frequency units of X 0,1 - 0 x x x B
constant setting
e Display Unit Settings
Setting Function
0 Units: Hz
1 Units: r/min

o The setting units for constants E1-04, E1-06, and E1-09 can be changed.
o The unit for other frequencies will not change.
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7.3.6 Setting/Adjusting Motor Constants

o 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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
E2-01 Motor rated current X 377 48 :)0 A 370 Q Q Q Q

o The setting range is 10% to 200% of the Inverter rated output current. The default setting depends upon
the Inverter capacity. (The table shows the default setting for 400-V class, 200 kW Inverters.) See page

8-41)

o Set the rated current (A) shown on the motor nameplate.

Motor Rated Slip: E2-02

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
E2-02 | Motor rated slip x 02'800:)0 Hz 1.3 A A Q Q

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.) (See page 8 - 41.)

o Calculate the rated slip (E2-02) from the value shown on the motor nameplate with the following 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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Motor no-load cur- 0.00 to
E2-03 rent x 2000.0 A 96.0 A A Q Q

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.) (See page 8 - 41.)

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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ; Vi | Vwith | Open Flux
Number O{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector
E2-04 pN;‘;ber of motor x 21048 | - 4 x Q x Q

e Set the number of poles (E2-04) shown on the motor nameplate.

Motor Line-to-line Resistance: E2-05

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Motor line-to-line 0.000 to
E2-05 resistance x 65.000 Q 0.020 A A A A

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.) (See page 8 - 41.)

e Set the motor terminal resistance (U-V, V-W, and W-U) in constant E2-05.
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o Normally this value isn’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 a test report.

 E-class insulation: Terminal resistance at 75°C in the test report () x 0.92
 B-class insulation: Terminal resistance at 75°C in the test report () x 0.92
« F-class insulation: Terminal resistance at 115°C in the test report (€2) x 0.87

Motor Leak Inductance: E2-06

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit ) v | viwith | OPen | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
E2-0p | Motorleak induc- x | 00t300 | % | 50 x x A | A
tance

e The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.) (See page 8 - 41.)

e Set the voltage drop (caused by the motor’s leakage inductance) as a percentage of the motor’s rated
voltage in constant E2-06.

o This constant does not normally require setting because the Inverter automatically compensates during
operation.

e Normally this value isn’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 a per-
centage.

Motor Iron-core Saturation Coefficients 1, 2: E2-07, E2-08

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwitn | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Epo7 | Motor iron-core sat- x 0000050 | - | 050 x x A A
uration coefficient 1
Ep0g |Motor iron-core sat- x 0000075 | - | 075 | x x A A
uration coefficient 2

o 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 a frequency higher that the motor’s rated frequency. Set the fol-
lowing values:
» Motor iron-core saturation coefficient 1: Iron-core saturation coefficient when magnetic flux is
50%.

» Motor iron-core saturation coefficient 2: Iron-core saturation coefficient when magnetic flux is
75%.

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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . v | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
E2.09 | Motor mechanical x 0010100 | % | 00 x x x A

e Normally it isn’t necessary to change this setting in the following cases:
o There is a large torque loss to the motor’s bearings
 There is a large torque loss to a fan or pump

e Set the mechanical loss as a percentage of the motor’s rated output power (W). Constant E2-09 is used
to compensate for torque lost mechanically in the motor.

B Setting the Slip Compensation Gain: C3-01

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwitn | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
c3-01 | Slip compensation O 00t025 |Mu-1 g B x B B
gain tiple

e Normally it isn’t necessary to change this setting.



Advanced Operation

7.3.6 Setting/Adjusting Motor Constants

o With flux vector control, constant C3-01 sets the motor’s temperature compensation gain. Adjust the
setting when a torque limit or torque control is being used and the output torque varies with the ambient
temperature.

o This constant can be adjusted when the motor’s output toque changes at higher temperatures when
torque control or limits are used. The larger the setting, the large the compensation will be.
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7.4 V/f Control with PG Feedback

The functions that can be used with V/f control with PG feedback are listed in Table 7.4. Details on functions
that are specific to V/f control with PG feedback (i.e. those marked with a %) are provided in the following table.

Table 7.4 V/f Control with PG Feedback

Control Meth-
od

S
. o —
Group Function Comments o212
« | |a|e
Z 5 |E

Q

(@)
b1 | Sequence Settings such as the reference input method O |00 |0
b2 | DC Injection Braking DC injection braking function settings O |0 |0 |0
b3 | Speed Search Speed search function settings O |0 |0 |0
b4 | Delay Timers Timer function settings O |0 |0 |0
b | Application b5 |PID Control. PID control settings O |0 |0 |0
b6 | Dwell Functions Acceleration/deceleration time dwell function settings OO0 10|10
b7 | Droop Control Not used. (Can’t be set.) x |x |[x [O
b8 | Energy Saving * Multi-function input: Sets energy-saving control by energy saving olo|x | x

reference.
b9 | Zero Servo Not used. (Can’t be set.) x [x [x |O
C1 | Accel/Decel Acceleration/deceleration time settings OO0 10|10
C2 | S-Curve Acc/Dec S-curve characteristics for accel/decel times OO0 |0 |0
C3 | Motor-Slip Compensation Slip compensation function settings O |0 |0 |0
¢ | Tuni C4 | Torque Compensation Torque compensation function settings OO0 |0 |x
uning C5 | Speed Controls Speed control adjustment x [O]x |O
C6 | Carrier Frequency Carrier frequency settings O |0 |0 |0
C7 | Hunting Prevention  Hunting prevention settings OO | x |x
C8 | Factory Tuning Not used. (Can’t be set.) x | x |O|x
d1 | Preset Reference Frequency reference settings (when using Operator) O |0 |0 |0
d2 | Reference Limits Frequency upper and lower limit settings O |0 |0 |0
d | Reference d3 | Prohibited Frequencies Prohibited frequency settings O |0 |0 |0
d4 Eﬁg:ggce frequency hold Up/Down, Accel/Decel stop hold frequency setting OO0 |0 |0
d5 | Torque Control Not used. (Can’t be set.) x [x [x |O
E1 | VA Pattern % Motor constant settings O 10|00
E2 | Motor Setup (Motor constants are set manually.) OO0 |0
E | Motor E3 | Motor 2 Control Methods Control method settings for motor 2. OO |0 |O
E4 | Motor 2 V/f Characteristics V/f characteristics settings for motor 2. OO0 |10
E5 | Motor 2 Motor Constants Motor constant settings for motor 2. O |0 |0 |0
PG Speed Control Card .
F1 Settings Constant settings for a PG Speed Control Card x |O|x |O
F2 | Analog Reference Card Al User constant settings for an Analog Reference Card OO0 |0
F3 | Digital Reference Card DI User constant settings for a Digital Reference Card OO0 |0
F4 | Analog Monitor Card AO User constant settings for an Analog Monitor Card OO0 |0
F | Options F5 | Digital Output Card DO User constant settings for a Digital Output Card OO0 |0
F6 | Digital Output Card DO User constant settings for a Digital Output Card OO0 |0
F7 | Pulse Monitor Card PO User constant settings for a Pulse Monitor Card OO0 |0
F8 g;zSI'G Transmission User constant settings for a Transmission Card OO0 |O
F9 8;:31 6B Transmission User constant settings for a Transmission Card OO0 |O
H1 | Multi-function Inputs Function selection for multi-function inputs OO0 |0
H2 | Multi-function Outputs Function selection for multi-function outputs OO0 |0
H3 | Analog Inputs Function selection for analog inputs OO0 |0
H | Terminal i ; )

H4 ?)/Iutilstl function Analog Out Function selection for analog outputs OO |0 |0
H5 tiN(IE,\SAOBUS Communica- MEMOBUS communications settings OO0 |0 |0
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Control Meth-
od

s
Group Function Comments |8 % %
8 w

o
L1 [ Motor Overload Sets electrical/thermal functions that protect the motor. OO0 |0 |0
L2 | Power Loss Ridethru Selects the power-loss processing method. OO0 |0 |0
L3 | Stall Prevention Accel/Decel stall prevention settings and selection OO0 |0 |0
. L4 | Reference Detection Frequency detection settings and selection OO0 |0 |0
L | Protection L5 | Fault Restart Fault restart function settings OO0 |0 |0
L6 | Torque Detection Sets overtorque detection functions 1 and 2 O |10 |0 |0
L7 | Torque Limit Not used. (Can’t be set.) x |x |O]O
L8 | Hardware Protection Hardware overheating and open-phase protection settings OO0 |0 |0
o1 | Monitor Select Selects the Operator’s display and setting methods. OO |0 |0
o |Operator 02 |Key Selections Operator’s key function selection and other constants O]O |0 |0
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7.4.1 Energy-saving Control Function

The energy-saving control function is enabled when the energy-saving command (setting 63) has been set
in a multi-function input (H1-01 through H1-06). Inputting the energy-saving command while there is a
light load causes the Inverter’s output voltage to be reduced and saves energy. Turn OFF the energy-saving
command when a normal load is added.

B Energy-saving Gain: b8-01

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
b8-01 Energy-saving gain x 0 to 100 % 80 A A x x

e Constant b8-01 determines the Inverter’s output voltage when the energy-saving command is input.
Set this value as a percentage of the V/f pattern’s voltage.

o Constant L2-04 (the voltage recovery time) determines the rate at which the output voltage is changed
when the energy-saving command is turned ON or OFF.

B Energy-saving Frequency: b8-02

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | O | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
bs-02 | Enerey-saving fre- x 00101500 |Hz | 00 | A | A x x
quency

e Constant b8-02 determines the lower limit frequency for the energy-saving function.

e The energy-saving command is enabled only when the frequency reference is above the energy-saving
frequency and the motor speed is within the “speed agree” range.

A time chart for energy-saving operation is shown below.

OFF _|ON
Run command I
Energy-saving OFF | ON l
command ! ! ‘
! — 0 Frequency reference = b8-02
\ \ ! (energy-saving frequency)
Output frequency ! | :
Output voltage
L2-04 E1-03 to E1-10 setting x Energy-saving Gain
(Voltage recovery time) (b8-01)

Fig 7.17 Time Chart for Energy-saving Operation

7.4.2 Hunting-prevention Function

The hunting-prevention function suppresses hunting when the motor is operating with a light load. This
function is valid with V/f control and V/f with PG feedback control.

B Hunting Prevention Selection: C7-01

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . v | viwith | e | Fix
Number otFi)grl;a- Range Settlng Control PG \I/_:cc;gr Vector
C7-01 Huntlpg prevention x 0,1 _ 1 A A o o
selection
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7.4.3 Setting Motor Constants

o Settings
Setting Function
0 Disables the hunting-prevention function.
1 Enables the hunting-prevention function.
B Hunting Prevention Gain: C7-02
User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
C7-02 | Hunting prevention x 100000250 M 100 | A | A | x| x
gain tiple

o Normally it isn’t necessary to change these constants. Adjust these constants as follows if hunting oc-
curs with a light load.
* Increase the setting in C7-02 if oscillation occurs when operating with a light load.
(If the setting is increased too much, the current can fall to the point where stalling occurs.)
» Decrease the setting in C7-02 if stalling occurs.
» Disable the hunting-prevention function (C7-01 = 0) if high responsiveness is more important than

suppressing oscillation.

7.4.3 Setting Motor Constants

H Motor Rated

Slip: E2-02

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | ysector
tion Vector
E2-02 | Motor rated slip x 02'8%60 Hz 1.30 A A Q Q

o These settings are used as reference values for the motor slip compensation function.

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.) (See page 8 - 41.)

o Calculate the rated slip (E2-02) from the value shown on the motor nameplate with the following equa-
tion and set this value.
Rated slip = rated frequency (Hz) - rated speed (r/min) x number of poles/120

B Motor No-load Current: E2-03

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Motor no-load cur- 0.00 to
E2-03 rent x 2000.0 A 96.0 A A Q Q

o These settings are used as reference values for the motor slip compensation function.

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.) (See page 8 - 41.)

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.

B Motor Line-to-line Resistance: E2-05

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Motor line-to-line 0.000 to
E2-05 resistance X 65.000 Q 0.020 A A A A

o This setting is used as a reference value for the torque compensation function.

o The default setting depends upon the Inverter capacity.
(The table shows the default settings for 400-V class, 200 kW Inverters.) (See page 8 - 41.)

e Set the motor’s terminal resistance (U-V, V-W, and W-U). Normally this value isn’t shown on the
motor nameplate, so it might be necessary to contact the motor manufacturer.
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7.5 Common Functions

The functions that can be used for all control methods are listed in Table 7.5. Details on functions marked with
a % are provided in the following table.

Table 7.5 Functions Used with All Control Methods

Control Meth-
od

g
Group Function Comments © L
S1218)%
> é E

(]
b1 | Sequence Settings such as the reference input method O |00 |0
b2 | DC Injection Braking % DC injection braking function settings O |0 |0 |0
b3 | Speed Search % Speed search function settings O |0 |0 |0
b4 | Delay Timers  Timer function settings O |0 |0 |0
b | Application b5 |PID Control. * PID control settings O |0 |0 |0
b6 | Dwell Functions % Acceleration/deceleration time dwell function settings OO0 10|10
b7 | Droop Control Droop control settings x |x |[x [O
b8 | Energy Saving i\é[;el:i-rfsgction input: Sets energy-saving control by energy saving olo!lx |x
b9 | Zero Servo Zero servo settings x |x |[x [O
C1 | Accel/Decel Acceleration/deceleration time settings OO0 10|10
C2 | S-Curve Acc/Dec * S-curve characteristics for acceleration/deceleration times OO0 |10
C3 | Motor-Slip Compensation * Slip compensation function settings O |0 |0 |0
. C4 | Torque Compensation % Torque compensation function settings OO0 |0 |x
C | Tuning C5 | Speed Controls Speed control tuning x |O|x |O
C6 | Carrier Frequency % Carrier frequency settings O |0 |0 |0
C7 | Hunting Prevention Hunting prevention settings OO | x |x
C8 | Factory Tuning Adjustment for open-loop vector control x | x |O|x
d1 | Preset Reference Frequency reference settings (when using Operator) O |0 |0 |0
d2 | Reference Limits % Frequency upper and lower limit settings O |0 |0 |0
d | Reference d3 | Prohibited Frequencies * Prohibited frequency settings O |0 |0 |0
d4 ES;%;?Onncse Frequence Hold % Up/Down, Accel/Decel stop hold frequency setting o100 |0
d5 | Torque Control Torque control settings and tuning x |x |[x [O
E1 | V/f Pattern . OO |0 |0
E2 | Motor Setup Motor constant settings oololo
E | Motor E3 | Motor 2 Control Methods Control method settings for motor 2. O |0 |0 |0
E4 | Motor 2 V/f Characteristics V/f characteristics settings for motor 2. OO0 |10
E5 | Motor 2 Motor Constants Motor constant setting for motor 2. O |0 |0 |0
F1 ggttﬁ%esed Control Card Constant settings for a PG Speed Control Card x |O|x |O
F2 | Analog Reference Card Al | % User constant settings for an Analog Reference Card OO0 |0
F3 | Digital Reference Card DI * User constant settings for a Digital Reference Card OO0 |0
F4 | Analog Monitor Card AO * User constant settings for an Analog Monitor Card OO0 |0
F | Options F5 | Digital Output Card DO User constant settings for a Digital Output Card OO0 |0
F6 | Digital Output Card DO User constant settings for a Digital Output Card OO0 |0
F7 | Pulse Monitor Card PO * User constant settings for a Pulse Monitor Card OO0 |0
F8 g;zSI'G Transmission User constant settings for a Transmission Card OO0 |O
F9 8;:31 6B Transmission User constant settings for a Transmission Card OO0 |O
H1 | Multi-function Inputs * Function selection for multi-function inputs OO0 |0
H2 | Multi-function Outputs * Function selection for multi-function outputs OO0 |0
H3 | Analog Inputs * Function selection for analog inputs OO0 |0
H | Terminal H4 :\)/IuLiIStl-functlon Analog Out- * Function selection for analog outputs olo]lo |0
H5 tiN(IE,\SAOBUS Communica- MEMOBUS communications settings - ===
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Control Meth-
od

5
Group Function Comments |8 % %
8 w

o
L1 [ Motor Overload * Sets electrical/thermal functions that protect the motor. OO0 |0 |0
L2 | Power Loss Ridethru * Selects the power-loss processing method. OO0 |0 |0
L3 | Stall Prevention * Accel/Decel stall prevention settings and selection OO0 |0 |0
. L4 | Reference Detection * Frequency detection settings and selection OO0 |0 |0
L | Protection L5 |Fault Restart * Fault restart function settings OO0 |0 |0
L6 | Torque Detection * Sets overtorque detection functions 1 and 2 O |10 |0 |0
L7 | Torque Limit Torque limit settings x |x |O]O
L8 | Hardware Protection * Hardware overheating and open-phase protection settings OO0 |0 |0
o1 | Monitor Select * Selects the Operator display and setting methods. OO |0 |0
o |Operator 02 | Key Selections * Operator key function selection and other constants O]O |0 |0
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7.5.1 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 inertia when the motor is not completely stopped by normal decelera-
tion when there is a large load. The stopping time can be shortened by lengthening the DCinjection
braking time or increasing the DC injection braking current.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Zero speed level
b2-01 | (DC injection brak- x | 00t100 | Hz | 05 B | B B B
ing starting frequen-
cy)
b2-02 | DC iniectionbraking | 00100 | % | 50 B | B | B | x
current
: DC injection braking 0.00 to
b2-03 time at start X 10.00 s 0.00 B B B B
: DC injection braking 0.00 to
b2-04 time at stop X 10.00 s 0.50 B B B B

o Forthezerospeedlevel (b2-01), set the frequency for beginning DC injection braking for deceleration.
If the excitation level is lower than the minimum output frequency (E1-09), the DC injection braking
will begin from the minimum output frequency.

o In flux vector control mode, DC injection braking becomes the initial excitation starting frequency at
the time of deceleration. In that case, braking starts from the excitation level regardless of the minimum
output frequency setting.

e The excitation level is also used as the operating frequency for the zero servo function (for flux vector
control only).

e 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 a percentage of Inverter rated output cur-
rent, with the Inverter rated output current taken as 100%.

e For the DCinjection braking time at start (b2-03), set the DC injection braking operating time for when
the motor is started.

o Forthe DCinjection braking time at stop (b2-04), set the DC injection braking operating time for when
the motor is stopped.

e Figure 7.18 provides a timing chart of DC injection braking (initial excitation).

Output frequency

The larger of
b2-01 or
_ E1-09 -~ E1-09
(Min. output frequency)

Time
‘-‘—LbQ-OB ——-I—l—-— b2-04

(DC injection braking time at start) (DC injection braking
time at stop)

Fig 7.18 DC Injection Braking Timing Chart

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 a commercial power supply.
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7.5.1 Application Constants: b

Speed Search Selection at Start: b3-01

User Change Valid Access Levels
during Setting .+ | Factory

Constant Name Unit A Vi | Vwitn | Open Flux

Number o{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector

b3-01 Speed search selec- X 0,1 _ 0* A A A A
tion at start

When the control method is switched, the factory setting changes as follows:
V/f control: 0; V/t with PG: 1; open-loop vector 0; flux vector: 1

o 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.)

e Set “1” to use the speed search function. A speed search is performed each time the run command is

input.

e To use speed search freely in control methods without 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 para 7.5.5.)

Speed Search Operating Current, Speed Search Deceleration Time, and Min. Baseblock Time:
b3-02, b3-03, L2-03

Run command

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
b3-02 Speed search operat- X 0 to 200 % 100* 1 A X A X
ing current (150)
b3-03 | Speed search decel- x |01w100 | s | 20 | A | x | A | x
eration time
L2-03 Min. baseblock time X 0.0to 0.5 S 0.5"2 B B B B

* 1. The factory setting for V/f control is 150%.

* 2. The factory setting varies depending on the Inverter capacity. The values shown in the table

are for 400-V class Inverters of 200 kW.

o 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’s rated 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 is being performed. Set the time required to decelerate from the maximum output fre-
quency to 0 Hz.

When the speed search and DC injection braking are set, set the minimum baseblock time (L2-03). For
the minimum baseblock time, set the time to wait for the motor’s residual voltage to dissipate. If an

overcurrent is detected when starting a speed search or DC injection braking, raise the setting to pre-
vent a fault from occurring.

OFF ON
I - Deceleration time set for b3-03

Maximum output Frequency
frequency reference
that is set
Output frequency

Output current

Minimum baseblock time (L2-03)

Fig7.19 Speed Search Timing Chart
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B Timer Functions: b4-01, b4-02

e The timer functions are enabled when the timer function input (setting: 18) and the timer function out-
put (setting: 12) are set for the multi-function input and multi-function output respectively.

o These inputs and outputs serve as general-purpose I/O. Chattering of sensors, switches, and so on, can
be prevented by setting a delay time.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwith | OPen | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
bg-01 | Timer function ON- x  |00t03000]| s | 00 A | A A A
delay time
ba-gz | Timer function OFF- | 143000 | s | 00 A | A | A | A
delay time

e When the timer function input ON time is longer than the value set for b4-01 (timer function ON-delay
time), the timer function output turns ON.

e When the timer function input OFF time is longer than the value set for b4-02 (timer function OFF-
delay time), the timer function output turns OFF. An operation example of the timer function is shown
in Figure 7.20.

rimertuncion || on | [T o [[][]]]

input

Timer function
output

Fig 7.20 Operation Example of Timer Function

B PID Control Settings: b5-01 to b5-08

The PID control function is a control system that matches a feedback value (i.e., a detected value) to the
set target value. Combining proportional (P), integral (I), and derivative (D) control makes control possible
even for a mechanical system with dead time.

This section explains the PID control applications and operations, along with the constant settings and tun-
ing procedure.

PID Control Applications
Table 7.6 shows examples of PID control applications using the Inverter.

Table 7.6 PID Control Applications

I Sensors used
Application Control contents
PP (example)
¢ Speedsare matched to target values as speed information in amechani-
cal system.
Speed con- . . . .
trol * Speedinformation foranother mechanical systemisinputas targetval- | Tachogenerator
ues, and synchronized control is executed by feeding back actual
speeds.
Pressure e L . . - N
control Pressure information is returned as feedback for stable pressure control. | Pressure sensor
Flow control | Flow information is returned as feedback for accurate flow control. Flow sensor
Tempera- Temperature information is returned as feedback to control temperature | * Thermocouple
ture control | by turning a fan. o Thermistor

PID Control Operations
In order to distinguish the separate PID control operations (i.e., proportional, integral, and derivative), Fig-
ure 7.21 shows the changes in the control input (i.e., the output frequency) when the deviation between
the target value and the feedback is held constant.
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7.5.1 Application Constants: b

Deviation
Time
PID control
Control input
. - | control
D control T
ffffffffffffffffffff P control
Time
Fig 7.21  PID Control Operations

® P Control: A control input proportional to the deviation is output. The deviation cannot be zeroed
by P control alone.

e ] Control: A control input which is an integral of the deviation is output. This is effective for
matching the feedback to the target value. Sudden changes, however, cannot be fol-
lowed.

® D Control: A control input which is an integral of the deviation is output. Quick response to sud-

den changes is possible.

PID Control: Optimum control is achieved by combining the best features of P, I, and D control.

Types of PID Control

Two types of PID control are possible with the Inverter: Measured-value derivative PID control and basic
PID control. The type that is normally used is measured-value derivative PID control.

e Measured-value Derivative PID Control:
With measured-value derivative PID control, the feedback value is differentiated for PID control. Re-
sponse is possible with respect to changes both in target values and the control object.

+
P +

Target value Control object

- +

Feedback value

e Basic PID Control: This is the basic form of PID control. When the D control response is adjusted
to follow changes in the control object, overshooting and undershooting can oc-
cur with changes in the target value.

+ +
Target value P Control object

- + +

Feedback value



7.5 Common Functions

Inverter’s PID Control Function
Figure 7.22 is a block diagram of the Inverter’s internal PID control.

b5-02 b5-06
Target O + Proportional | _ + “
value o _ gain (P) b5-03 b5-04 " Internal limit
1 | | Integral (1)
Integral time limit
------- A Differential O
1 2 ! time
Feedback ! !
value a® N : b5-05 '
. | : + 1+
Differential | | * ! 0% ~ 2 :
time ! , PID offset adjust- | [PID primary delay
b5-05 : ! ment time constant
: : b5-07 b5-08
o PDcontrol | 1.2C J; 0
mode
selection
b5-01
Inverter frequen
— Inside Inverter py reference

Fig 7.22 Block Diagram for PID Control in Inverter
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7.5.1 Application Constants: b

PID Control Settings
e PID Control Mode Selection: b5-01

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit : Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
bs-01 | PID control mode x 0t02 - 0 A A A | A
selection
o Settings
Setting Contents
0 PID control disabled
PID control enabled, deviation signal is subject to derivative control.
2 PID control enabled, feedback signal is subject to derivative control.

To enable PID control, set either “1” or “2.” (Normally “2” is used, for measured-value derivative
PID control).

When PID control is enabled, the target value input is determined by constant b1-01 (reference
selection).

When target value input is set to b1-01=0 (digital operator), setting value becomes 01-03 (% unit),
and the target value should be input by percent. (When switching speed reference, 100% becomes
the max. frequency reference value.)

The feedback value is input from a multi-function analog input terminal or frequency reference
(current) terminal. Set PID feedback (setting: B) for either the constant H3-05 (multi-function ana-
log input, terminal 42), or constant H3-09 (multi-function analog input, terminal 39) function
selection. (See Table 7.11.) Adjust the amount of feedback by setting the gain and bias of the analog
inputs that are used.

e Proportional gain (P), Integral (I) Time, and Differential (D) Time: b5-02, b5-03, b5-05
 Adjust the responsiveness of the PID control by means of the proportional gain (P), integral time

(I), and derivative time (D).

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit . Vi | Viwith | OPen | g
Number Opera- Range Setting | conyor | PG LooD | \egror
tion Vector
b5-02 | Proportional gain (P) @) 0.00 to Mul-| 4 0o A A A

2500 | tiple

b5-03 Integral (I) time O 0.0t0360.0 | s 1.0 A A A
b5-05 | Differential (D) time | O 0000 |'s oo | A | A | A

Optimize the responsiveness by adjusting it while operating an actual load (mechanical system).
(Refer to Adjusting PID Control on page 7 - 43.) Any control (P, I, or D) that is set to zero (0.0,
0.00) will not operate.

e Integral (I) Limit: b5-04

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit . Vi | Viwith | OPen | g
Number Opera- Range Setting | conrol | P Loop | \egror
tion Vector
b5-04 Integral (I) limit O 0.0 to 100.0 | % 100.0 A A A A

This constant prevents the calculated value of the integral control in the PID control from exceed-
ing the fixed amount.

There is normally no need to change the setting.

Reduce the setting if there is a risk of load damage, or of the motor going out of step, by the Invert-
er’s response when the load suddenly changes. If the setting is reduced too much, the target value
and the feedback value will not match.

Set this constant as a percentage of the maximum output frequency, with the maximum frequency
taken as 100%.

e PID Limit: b5-06

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ; I Open
Number Opera- Range Setting Co\gtfrol WfPMc/;Ith Loop v'Z'c“tEr
tion Vector
b5-06 PID limit O 0.0to 100.0 | % 100.0 A A A A
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» Constant b5-06 prevents the frequency reference after PID control from exceeding the fixed
amount.

« Set this constant as a percentage of the maximum output frequency, with the maximum frequency
taken as 100%.

o PID Offset Adjustment: b5-07

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | e | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
PID offset adjust- -100.0 to
b5-07 ment O 100.0 % 0.0 A A A A

+ Constant b5-07 adjusts the PID control offset.
« Ifboth the target value and the feedback value are set to zero, adjust the Inverter’s output frequency

to zero.

e PID Primary Delay Time Constant: b5-08

User Change Valid Access Levels

during Setting .+ | Factory
Constant Name Unit ) v | vwitn | Open | g
Number Opera- Range Setting | conror | PG | L9 | vestor
tion Vector
: PID primary delay 0.00 to
b5-08 time constant © 10.00 S 0.00 A A A A

» Constant b5-08 is the low-pass filter setting for PID control outputs.
» There is normally no need to change the setting.

 Ifthe viscous friction of the mechanical system is high, or if the rigidity is low, causing the mechan-
ical system to oscillate, increase the setting so that it is higher than the oscillation frequency period.
This will decrease the responsiveness, but it will prevent the oscillation.

Adjusting PID Control
Use the following procedure to activate PID control and then adjust it while monitoring the response.
1. Enable PID control (set b5-01 to 2 or 1).
2. Increase the proportional gain P in b5-02 as far as possible without creating oscillation.
3. Reduce the integral time I in b5-03 as far as possible without creating oscillation.
4. Increase the differential time (D) in b5-05 as far as possible without creating oscillation.

Making Fine Adjustments
First set the individual PID control constants, and then make fine adjustments.

e Reducing Overshooting
If overshooting occurs, shorten the derivative time (D) and lengthen the integral time (I).

Response / Before adjustment

After adjustment

Time

e Rapidly Stabilizing Control Status
To rapidly stabilize the control conditions even when overshooting occurs, shorten the integral time
(T) and lengthen the derivative time (D).

Response / After adjustment

Before adjustment

Time



Advanced Operation

7.5.1 Application Constants: b

e Reducing Long-cycle Oscillation
If oscillation occurs with a longer cycle than the integral time (I) setting, it means that integral opera-
tion is strong. The oscillation will be reduced as the integral time (I) is lengthened.

Response yZ Before adjustment

After adjustment

Time

e Reducing Short-cycle Oscillation
If the oscillation cycle is short and oscillation occurs with a cycle approximately the same as the deriva-
tive time (D) setting, it means that the derivative operation is strong. The oscillation will be reduced
as the derivative time (D) is shortened.
If oscillation cannot be reduced even by setting the derivative time (D) to “0.00” (no derivative con-
trol), then either lower the proportional gain (P) or raise the PID primary delay time constant.

Response Pz Before adjustment

\\

After adjustment

Time

B Dwell Functions: b6-01 to b6-04

o The dwell functions are used to temporarily hold the output frequency when starting or stopping a mo-
tor with a heavy load. This helps to prevent stalling.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | R
Number Opera- Range Setting | conor | PG | L9 | vegtor
tion Vector
be-01 [ Dwell frequency at x  |00t0150 | Hz | 00 | A | A | A | A
b6-02 Dwell time at start X 0.0 to 10.0 S 0.0 A A A A
b6-03 g(v)f“ frequency at x |00t0150 | Hz | 00 | A | A | A | A
b6-04 Dwell time at stop x 0.0to 10.0 s 0.0 A A A A
o The relation between these constants is shown in Figure 7.23.
Run command | ON | OFE
Output ‘ !
frequency 1 |
‘ T b6-01 b6.03 ¢ _
Time
b6-02 b6-04

Fig 7.23 Timing Chart for Dwell Functions
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B S-curve Characteristic Function: C2-01 to C2-04

o Using the S-curve characteristic function for acceleration and deceleration can reduce shock to the ma-
chinery when stopping and starting.

o With the Inverter, S-curve characteristic times can be set respectively for beginning acceleration, end-
ing acceleration, beginning deceleration, and ending deceleration.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | O | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
S-curve characteris-
C2-01 tic time at accelera- X 0.00 to 2.50 s 0.20 A A A A
tion start
S-curve characteris-
C2-02 | tic time at accelera- X 0.00t02.50 | s 0.20 A A A A
tion end
S-curve characteris-
C2-03 tic time at decelera- X 0.00 to 2.50 s 0.20 A A A A
tion start
S-curve characteris-
C2-04 tic time at decelera- X 0.00 to 2.50 s 0.00 A A A A
tion end

o The relation between these constants is shown in Figure 7.24.

Run command | ON ] OFF
Output 1 C2-02 . C2-03
frequency ! - <
" G204
Time
Fig 7.24  Setting S-curve Characteristics

o When the S-curve characteristic time is set, the acceleration and deceleration times will be lengthened
as follows:
» Acceleration time =
Selected acceleration time + (S-curve at beginning of acceleration + S-curve at end of acceleration)
/2
» Deceleration time =
Selected deceleration time + (S-curve at beginning of deceleration + S-curve at end of decelera-
tion) / 2

B Motor Slip Compensation: C3-01 to C3-04

o The motor slip compensation function calculates the motor torque according to the output current, and
sets gain to compensate for output frequency.

 This function is used to improve speed accuracy when operating with a load. It is mainly effective
with V/f control (without PG).

Slip Compensation Gain: C3-01

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | with | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
c3-01 | Slip compensation O 001025 |Mi-| 19« | B x B B
gain tiple

*  When the control method is switched, the factory setting changes as follows:
V/f control: 0.0; V/f with PG: 1.0; open-loop vector 0; flux vector: 1.0

»  When “1.0” is set, this function compensates for the rated slip that has been set, by the rated torque
output.

« With flux vector control, this becomes the gain to compensate for slip caused by motor temperature
variation. (Refer to Slip Compensation Gain: C3-01 under 7.3.6.)
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Motor Slip Compensation Gain Adjustment Procedure

1. Correctly set the motor rated slip (constant E2-02) and the motor no-load current (constant E2-03).

» The motor rated slip can be calculated by means of the following equation, using the numbers that
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 it is set to “0.0,” slip compensation will
be disabled.)

3. Operate with a load, 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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit h Vi | Vwitn | Open Flux
Number o{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector

C3-02 Slip compensation

primary delay time X 0to 10000 | ms 200 * A X A X

*

When the control method is switched, the values change as follows:
V/f control: 2,000; open-loop vector: 200

o This constant does not normally need to be set. Adjust the slip compensation primary delay time if the
motor slip compensation responsiveness is low, or if the speeds are unstable.
 If responsiveness is low, lower the setting.

» If speeds are unstable, raise the setting.

Slip Compensation Limit: C3-03

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit : Vi | Viwith | OPen | Fiux
Number Opera- Range Setting Control PG Loop | ysector
tion Vector

C3-03 1S'1iP compensation
imit

x 0 to 250 % 200 A x A x

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 If the speed is lower than the target value and does not change even when the slip compensation gain
is adjusted, it is possible that the slip compensation limit has been reached. Raise the limit and then
check again. Make sure, however, that the value of the sum of the reference frequency and the slip com-
pensation limit does not exceed the speed capacity of the machinery.

o The limit is as shown in Figure 7.25 in the constant torque and constant output areas.

Slip compensation limit

E1-04

1 0e X C3-03

C3-03

: Output frequency
E1-06 E1-04

E1-06: Base frequency
E1-04: Maximum output frequency

Fig 7.25 Slip Compensation Limit
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Slip Compensation Selection During Regeneration: C3-04

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Slip compensation
C3-04 | selection during re- X 0,1 - 0 A A A X
generation
e Settings
Setting Contents
0 Slip compensation disabled during regeneration
1 Slip compensation enabled during regeneration

e Constant C3-04 enables or disables slip compensation during regeneration.

e The amount of regeneration is momentarily increased when this function 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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
C4-01 | Torque compensa- O 0000250 M- 100 | B B B x
tion gain tiple

o This constant can be changed during operation, but normally no adjustments are required. Make ad-
justments in the following cases under the V/f control mode:

If the wiring distance between the Inverter and the motor is long, raise the setting.

If the motor capacity is less than the Inverter capacity (the maximum application motor capacity),
raise the setting.

If the motor generates excessive oscillation, lower the setting.

o Set the torque compensation gain so that the output current at low-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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | with | Open Flux
Number Ot’:i)grl;a- Range Setting Control PG \I/-e;)c?tgr Vector
C4-02 | Torque compensa- x 01t0 10000 | ms | 20* A A A x
tion time constant
*  When the control method is switched, the factory setting changes as follows:

V/f control: 200; V/f with PG: 200; open-loop vector: 20

The torque compensation time constant does not normally need to be adjusted, but make adjustments
in the following cases:

If the motor generates excessive oscillation, raise the setting.
If motor responsiveness is low, lower the setting.
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W Carrier Frequency: C6-01 to C6-03

o The carrier frequency characteristics differ according to the control method.
» V/f control and V/f with PG feedback control: Carrier frequency variable setting possible.

= Open-loop vector control and flux vector control: Constant frequency (The carrier frequency up-

per limit only is set.)

o The carrier frequency does not normally need to be adjusted.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | ysector
tion Vector
C6-01 f;;gf{igeiﬁuency x 20 |kHz | 20° | B B B | B
Ce-02 [ Carmier frequency x 041020 |kHz | 20° | A | A | «x x
ce03 | Carrier frequency x 001099 |Mu-| oo A | A | «x x
proportional gain tiple

*

shows a value of 400-V class, 200 kW. (See page 8 - 41.)

The setting range and the factory setting vary according to the Inverter capacity. The table

o In the vector control modes, the carrier frequency is determined by the carrier frequency upper limit
(constant C6-01). In the V/f control modes (both with and without PG), the carrier frequency can be
changed in response to the output frequency by setting the carrier frequency lower limit (constant
C6-02) and the carrier frequency proportional gain (constant C6-03).

H Carrier frequency The coefficient “K” varies depending
on the carrier frequency upper limit, as
ceofl - - described below:
} ® C6-01=10.0kHz : K=3
! ® 10.0kHz > C6-01 = 5.0kHz : K=2
| ® 5.0kHzf > C6-01: K= 1
C6-02 - 1
+ —— Output frequency !
x (C6-03) x K !
: Output frequenc
0 E1-04 P g y

(Maximum output frequency)

Fig 7.26  Setting the Carrier Frequency

o To make the carrier frequency constant, either set the same value for constants C6-01 and C6-02 or
set the carrier frequency proportional gain (constant C6-03) to “0” (i.e., fix at upper limit value). The

following settings will generate a constant setting fault (OPE11):

» Carrier frequency upper limit (C6-01) > 5.0 kHz and carrier frequency lower limit (C6-02) = 5.0 kHz

» Carrier frequency proportional gain (C6-03) > 6 and (C6-01) < C6-02)

o If the lower limit is set higher than the upper limit, the lower limit will be disregarded and carrier frequency will

be fixed at the upper limit.
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B Frequency Reference Function: d2-01, d2-02

The frequency reference function sets the output frequency upper and lower limits.
o When the frequency reference is zero and a run command is input, the motor operates at the frequency

reference lower limit (d2-02). The motor will not operate, however, if the lower limit is set lower than
the minimum output frequency (E1-09).

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwith | OPen | Fiux
Number otFi)grl;a- Range Settlng Control PG \I/_:cc;gr Vector

do-01 | Frequency reference x  |00t1100 | % | 1000 | B B B B
upper limit
do-02 | Frequency reference x 00101090 | % | 00 B B B B

lower limit

o 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 The upper and lower limits of the frequency reference are shown in Figure 7.27.
Internal frequency reference

Frequency reference
upper limit (d2-01)

Frequency reference
lower limit (d2-02)

Set frequency reference

Fig 7.27  Upper and Lower Limits of the Frequency Reference

B Prohibited Frequencies (Jump Frequencies): d3-01 to d3-04

o This function 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 It is also used for deadband control.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . v | viwin | Open | g
Number Opera- Range Setting | conror | PG | L9 | vegtor
tion Vector
d3-01 Jump frequency 1 x 0.0to0 150.0 | Hz 0.0 B B B B
d3-02 Jump frequency 2 X 0.0to 150.0 | Hz 0.0 B B B B
d3-03 Jump frequency 3 X 0.0to 150.0 | Hz 0.0 B B B B
d3-04 | Jump frequency x 001200 |Hz| 10 | B | B | B | B
width

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 values of the frequencies to be jumped. Be sure to set the jump fre-
quency so that d3-03 = d3-02 = d3-01.

e For d3-04, set the jump frequency bandwidth. The jump frequency =+ the jump frequency bandwidth
becomes the jump frequency range.

e Operation is prohibited within the jump frequency range, but changes during acceleration and decel-
eration are smooth with no jumps.

o The relation between the internal frequency reference and the set frequency references is shown in Fig-
ure 7.28.
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Internal frequency reference

Fig 7.28

Dotted lines show operation during
acceleration/deceleration.

/‘Y .
d3-04 i
PR R |
L f
¥ . 1 1
50 ‘ |
d3-03 d3-02 d3-01

B Hold Reference Memory Selection: d4-01

Setting Prohibited Frequencies

Set frequency reference

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 status is established by these external signals, specify whether or not the output frequency
is to be retained.

e When this function is enabled, operation is re-started after power-up using the frequency reference val-
ue that was retained.

Change Valid Access Levels
Co%ss?;nt Name during | Setting |, | Factory == = 0 T o T
i wit ux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
Frequency reference
d4-01 hold function selec- x 0,1 - 0 A A A A
tion
o Settings
Setting Description
0 Disabled. Restart after operation stoppage or power-up begins at zero.
1 Enabled. Restart after operation stoppage or power-up begins at the held frequency reference.

e For information regarding the acceleration/deceleration stop (hold) command and the up/down com-
mand, refer to the description of Multi-function Inputs (H1).

H Trim Control

Level: d4-02

e The trim control level is valid when the trim control increase command (setting: 1C) or trim control
decrease command (setting: 1D) is set for a multi-function input (H1-01 to H1-06).

o If the trim control increase command is ON when a frequency reference is input 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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number o{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector
d4-02 + — Speed limits x 0to 100 % 25 A A A A

e Set the trim control level as a percentage of the maximum output frequency.

o If the frequency reference minus the trim control level is less than zero, the output frequency will be

Zero.

o Refer to the description of Multi-function Inputs (H1) for details on the trim control increase and trim
control decrease commands.
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B Installing Option Cards

A maximum of three Option Cards can be installed in the Inverter. The installation location of each is deter-
mined by the type of Card. Be sure to install the Cards in their correct locations.

Constants of the Option Cards can be referred or set with the access level Basic.

Table 7.7 Option Card Specifications
Type of card Model Specifications Location

Al-14U 14-bit analog, 2 inputs (voltage/current) C

Analog Reference Card - -
Al-14B 14-bits analog, 3 inputs

DI-08 8-bit digital input (BCD/binary)
DI-16H2 | 16-bit digital input (BCD/binary)

Digital Reference Card

PG-A2 Open-collector/complementary, single input

PG-B2 Complementary, A/B-phase input

PG Speed Control Card - - - -
PG-D2 Line-driver, single input

PG-X2 Line-driver, A/B-phase input

AO-08 8-bit analog output, 2 channels

Analog Monitor Card -
AO-12 12-bit analog output, 2 channels

SO > > > > 000

Pulse Monitor Card PO-36F Pulse frequency output

Installation Procedure
Use the following procedure to install a PG Speed Control Card.
1. Turn OFF the main-circuit power supply of the Inverter Panel.

2. Leave it OFF for at least five minutes before opening the front panel of the Inverter Panel. Check to
be sure that the CHARGE lamp is OFF.
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3. After aligning to the Option-A connector on the control PCB located on the back of the front door of
the Inverter Panel, pass the spacer through the spacer hole at the Card. (Refer to A in the illustration.)
Check to be sure that it is precisely aligned with the 4CN position, and snap it into the proper position.
Be sure to press it in firmly until you hear it snap into place.

o] Top @%E

Control
board
4CN
Option-A
Connector
3CN 2CN
Option-D /Option-C
Connector Connector
e
PG Spee!
Control
Card
o A4 o| Bottom
. Spacer
Ground terminal Spacer
i Contor
Control Option CD
Card
[Front] [Side]

Fig 7.29 Installing a PG Speed Control Card
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B Analog Reference Card: F2-01

e When using a AI-14B/A1-14U Analog Reference Card, set constant b1-01 (reference selection) to “3”

(option).

e When using a AI-14B, set the function for channels 1 to 3 with constant F2-01. (There are no constants

to set for AI-14U.)

User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : Vit | Vit with Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
F2-01 Bl—polﬂar or uni-polar X 0,1 - 0 B B B B
input selection
Settings
Setting Description
0 3-channel individual input (CH1: terminal 36; CH2: terminal 39; CH3: (b1-01 =1)
terminal 42)
1 3-channel additional input (Sum of CH1 to CH3 is used as the frequen- (b1-01 = 3)
cy reference value.)

Constant b1-01 (reference selection) must be set to “1” (external terminal), when 3-channel individual
input (setting: 0) is set.

When using a AI-14B and setting 3-channel individual input, the multi-function inputs cannot be set
to the Option/Inverter selection function (setting: 2).

B Digital Reference Card: F3-01

e When using a DI-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 Czjl:jar.::]gge Sefting | Factory Valid Access Levels
Nomoer | 0| oper | Range | Seting |y, Vi | G2 |\
F3-01 Digital input option x 0to7 - 0 B B B B
o 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.)

The maximum frequency (100% speed) reference will be used when the binary input is set (setting:
7) and all bits are “1.”

- DI-08: Maximum output frequency reference (255/100%).
e DI-16H2: Maximum output frequency reference (16 bits: 30000/100%, 12 bits: 4095/100%).
Setting 6, BCD special setting (5-digit input), is valid only when the D1-16H2 is used. Using this set-

ting, a frequency from 0.00 to 399.98 Hz can be set in BCD. The data input method is different from
that for settings of 1 to 5.

Setting: 1t0 5

Sign

8x 103 4 %103 2% 103 1x103 8 x 100 4 %100 2% 100 1 %100

Setting: 6

2 x 104

1 x 104 8 x 103 4%x103 2x103 1x 10! 8 x 100 4 %100 2% 100

The sign bit is used as a data bit, so only positive (plus) data can be set.

The second digit below the decimal point is set by bits 8x109, 4x100, and 2x100, so the settings are
made in units of 0.02 Hz. (If these three bits are “111,” “110,” and “101,” they will be recognized as
649.7’)
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B Analog Monitor Card: F4-01 to F4-04

o Whenusing an AO-08 or AO-12 Analog Monitor Card, set the monitor items and gain with the follow-
ing constants.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
F4-01 | Channel 1 monitor x o35 | - | 2 B | B | B | B
selection
. Mul-
F4-02 | Channel 1 gain O 0.00 to 2.50 tiple 1.00 B B B B
Fa-03 | Channel 2 monitor x 1035 | - | 3 B | B | B | B
selection
F4-04 | Channel 2 gain O | 0.00t02.50 lt\fi 050 | B B B B

e For the output monitor selections (F4-01, F4-03), set the numbers for the right side of the “U1”
constants in the Table 4.3. The setting range is 1 to 35, but the following numbers cannot be set: 4, 10,
11, 12, 13, 14, 25, and 28 to 35.

e When the AO-12 is used, outputs of 0 to £10 V are possible. 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 is set to “1.”

o When the AO-08 is used, only outputs of 0 to +10 V are possible regardless of the constant H4-07 set-

ting.

B DO-02 Digital Output Card Settings: F5-01, F5-02

e Set the output selections in the following constants when using a DO-02 Digital Output Card.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | ysector
tion Vector
F5-01 | Channel Loutput x 0037 | - | 0 B | B | B | B
selection
F5.02 | Channel 2 output x 0037 | - 1 B B B B
selection

e Set the values from Table 7.10.




7.5 Common Functions

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 Change Valid Access Levels
during Setting . | Factory
Constant Name Unit ’ v | iwith | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
F6-01 | Quputmode selec x 0,1 -1 o B | B | B | B

o The items output from the DO-08 will be as follows according to the setting of F6-01.

Setting Terminal Output
TD5-TD11 Overcurrent (SC, OC, GF)
TD6-TD11 Overvoltage (OV)
TD7-TD11 Inverter overload (OL2)
0: 8 channels of | TDS-TD11 Fuse blown (PUF)
individual out-
puts TD9-TD11 Overspeed (OS)
TD10-TD11 Inverter overheat (OH1) or motor overload (OL1)
TD1-TD2 Zero speed detection
TD3-TD4 Speed agree
TD5-TD11 Bit 0
TD6-TD11 Bit 1
TD7-TD11 Bl 2 Binary code (see below)
1: Binary code | TD8-TD11 Bit 3
output TD9-TD11 Zero speed detection
TD10-TD11 Speed agree
TD1-TD2 Running
TD3-TD4 Minor fault
Coded Outputs
Bit 3210 Meaning Bit 3210 Meaning
0000 No fault 1000 External fault (EFxx)
0001 Overcurrent (SC, OC, GF) 1001 Controller fault (CPFxx)
0010 Overvoltage (OV) 1010 Motor overload (OL1)
0011 Inverter overload (OL2) 1011 Not used
0100 Inverter overheat (OH, OH1) 1100 Power loss (UV1, UV2, UV3)
0101 Overspeed (OS) 1101 Excessive speed deviation (DEV)
0110 Fuse blown (PUF) 1110 PG disconnected (PGO)
o111 Brak%ng Resist'or Unit overhea (RH) 111 Not used.
Braking Transistor fault (RR)
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Bl Pulse Monitor Card: F7-01

o When using a PO-36F Pulse Monitor Card, set the output pulse in constant F7-01.

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | Vwith | Open Flux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
F7-01 | Frequency multiple x 0t0 4 - 1 B B B B
selection
o 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

e “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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7.5.5 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 7.8.

Table 7.8 Multi-function Input Functions

Control Method
S\;ztlt:;g Function T \v/v/; %%e; Flux
pG | Vector | vector
0 3-wire sequence (Forward/Reverse run command) O O O O
Local/Remote selection (ON: Operator, OFF: Constant setting) O (@) O O
2 Option/Inverter selection (ON: Option card) O O O O
8 \1\:]1;1; ;tle;?()sg 6i:z :erte fzrf(r)l,(ft:)is function is combined with “Master/auxiliary speed switch.” © © © ©
4 Multi-step speed reference 2 O O O O
5 Multi-step speed reference 3 O O O O
6 Jog frequency reference (higher priority than multi-step speed reference) O O O O
7 Accel/Decel time 1 O O O O
8 External baseblock NO (NO contact: Baseblock at ON) O O O O
9 External baseblock NC (NC contact: Baseblock at OFF) O O O O
A Accel/Decel ramp hold (ON: Accel/decel stopped, frequency on hold) O O @) @)
B OH2 alarm signal input (ON: OH2 will be displayed) O O O O
C Multi-function analog input selection (ON: Enable) O O O O
D No V/f control with PG (ON: Speed feedback control disabled,) (normal V/f control) X O X X
E Speed control integral reset (ON: Integral control disabled) x O x
F Not used. (Do not input this setting.) - - - -
10 Up command (Always set with the down command) O O O O
11 Down command (Always set with the up command) O O O O
12 FJOG command (ON: Forward run at jog frequency d1-09) O O O O
13 RJOG command (ON: Reverse run at jog frequency d1-09) O O O O
14 Fault reset (Reset when turned ON) O O O O
15 Emergency stop (ON: Deceleration to stop in emergency stop time C1-09) O O O O
16 Motor switch command (Motor 2 selection) O - O -
18 Timer function input (Functions are set with b4-01, b4-02 and the timer function is set at the same time) | O O O O
19 PID control disable (ON: PID control disabled) O O O O
1A Accel/Decel time 2 O O O O
1B Constants Write_) enable (ON: All constants can be written-in. OFF: All constants other than frequency 0O 0 0 0
monitor are write protected.)
1C Trim control increase (ON: d4-02 frequencies are added to analog frequency references.) O O O O
1D Trim control decrease (ON: d4-02 frequencies are subtracted from analog frequency references.) O O O O
1E Analog frequency reference sample/hold O O O O
1F Frequency reference terminal 36/39 selection (ON: selects terminal 39) @) O O O
External fault (Desired settings possible)
ngto Input mode: NO contact/NC contact, Detection mode: Normal/during operation O O O O
Stopping method: Deceleration to stop, coast to stop, emergency stop or continue operation.
30 PID control integral reset (ON: Reset) O O O O
60 DC injection braking command (ON: Performs DC injection braking) O O O O
61 External speed search command 1: Maximum output frequency (ON: speed search) O X O X
62 External speed search command 2: Set frequency (ON: speed search) @) X O x
63 Energy-saving command (ON: Energy-saving control set for b8-01, b8-02) @) O x x
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Control Method
Setting . V/f
value Function Vi w// Qpen | Fiux
PG Vector | vector
64 External speed search command 3 O O O O
65 KEB (deceleration at momentary power loss) command (NO contact) O O O
66 KEB (deceleration at momentary power loss) command (NO contact) O O O O
71 Speed/torque control change (ON: Torque control) X x X O
72 Zero-servo command (ON: Zero-servo) x x x O
77 Speed control (ASR) proportional gain switch (ON: C5-03) X x X O

Constant Settings

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit : Vi | viwith | OPen | R
Number Opera- Range Setting | gyl | PG | L9 | vector
tion Vector
} Multi-function input B
H1-01 1 (terminal 11) X 0to 77 24 B B B B
Multi-function input
H1-02 2 (terminal 12) X 0to 77 - 14 B B B B
Multi-function input
H1-03 3 (terminal 13) x 0to 77 - 3(0) B B B B
Multi-function input
H1-04 4 (terminal 14) x 0to 77 - 4 (3) B B B B
H1-05 Multi-function input % 0to77 B 6 (4) B B B B
5 (terminal 15)
} Multi-function input B
H1-06 5 (terminal 16) X 0to 77 8(6) B B B B

o The factory settings in parentheses are for when the Unit is initialized for 3-wire control.

o The following 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 7, 1A 6.1.8
Emergency stop 15 6.1.8
FJOG/RJOG commands 12,13 6.1.8
Terminal 36/39 switch 1F 6.1.8
Timer function input 18 7.5.1
Energy-saving command 63 721,741

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.

o With this setting, the multi-function input selects the input method for the frequency reference and run

command.

e The input method can be switched only when the Inverter is stopped.

o The Digital Operator LOCAL/REMOTE Key is disabled when this function has been set in a multi-

function input.

Option Card/Inverter Selection (Setting: 2)

OFF

The Inverter frequency reference is enabled.

ON

The Option Card frequency reference is enabled.
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o With this setting, the multi-function input enables the frequency reference input from the Inverter itself
or the one from Option Card. The frequency reference input can be switched only when the Inverter
is stopped.

e Besure that 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 is set to 3 (Op-

tion PCB).
e Setting 2 can’t be selected if the AI-14B is being used and constant F2-01 (AI-14 Input Selector) is
set to 0.
External Baseblock NO (Setting: 8)
OFF Normal operation
ON Baseblock

External Baseblock NC (Setting: 9)
OFF Baseblock

ON Normal operation

o With either of these settings, the multi-function input controls baseblock operation.

e Baseblock is an interruption of the Inverter output. The motor coasts while the baseblock command
is being input.

o The output frequency is retained 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.)

e After a baseblock command is cleared, the voltage will be restored in the voltage recovery time set in
L2-04.

Run/stop command

Baseblock command

oFr| ON |

Frequency reference

The retained output frequency

T
|
|

| |
L
|
|
[
|

! - - - K is output in a step pattern.

Output frequency

Coasting

Fig 7.30 Baseblock Command

Acceleration/Deceleration Ramp Hold (Setting: A)

OFF Normal operation or restart acceleration/deceleration.

ON Pause acceleration/deceleration and maintain the present frequency.

e With this setting, the multi-function input pauses acceleration or deceleration and maintains (holds)
the output frequency.

e Acceleration/deceleration is restarted when the acceleration/deceleration ramp hold input is turned
OFF.

o The motor will be stopped if a stop command is input while the acceleration/deceleration ramp hold
input is ON.

e When constant d4-01 (the frequency reference hold function selector) is set to 1, the held frequency
will be stored in memory. This stored frequency will be retained even after a power loss and the motor
will be restarted at this frequency when a run command is input again.
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oFF| ON |_ore [ on

Run/stop command

OFF

Acceleration/deceleration
ramp hold

Frequency reference

,,,,,, L, - - - d4-01=1

.

Output frequency

.

d4-01=0

Hold Hold

Fig 7.31  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 the Inverter is stopped, input the run command with the acceleration/deceleration ramp hold input
ON.

e When d4-01 is set to 0, the output frequency will be held at zero if the run command is input with the
acceleration/deceleration 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.)

o The message “OH2” will be displayed on the Digital Operator while the multi-function input is ON
and the display will revert to its previous status when the input is turned OFF. (It isn’t necessary to reset
the alarm.) The Inverter will continue operation without detecting a fault.

o With this setting, a temperature sensor can be connected to the multi-function input to display a warn-
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).

e With this setting, the multi-function input can be used to enable or disable the multi-function analog
input.
o Turning the input OFF has the same effect as setting H3-05 (the multi-function analog input selector
for terminal 42) to 1F.
No V/f Control with PG (Setting: D)

OFF V/f control with PG feedback (enables speed control with speed feedback)

ON Normal V/f control (disables speed feedback control.)

e With this setting, the multi-function input can be used to switch “V/f control with PG feedback” to
“Normal V/f control.” It is possible to switch between these control methods during operation.

Speed Control Integral Reset (Setting: E)

OFF Operates with PI-control speed control loop.

ON Operates with P-control speed control loop. (The speed control integral values are reset by the
integral time constant.)

o This function is valid only for V/f control with PG feedback when constant F1-07 is set to 0. (Setting
F1-07 to 0 disables integral operation during acceleration/deceleration.)

e It is possible to switch between these speed control modes during operation.
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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 OPE03 option fault will occur if only one of these com-
mands is set or if an acceleration/deceleration ramp hold input (setting A) is set at the same time.
e Besure to set constant b1-02 (the run command source selector) to 1 (external terminal). The up/down
function won’t operate with any other b1-02 setting.
e The frequency up/down commands operate according to the normal acceleration/deceleration times
in C1-01 to C1-08.
e The upper and lower limits for the output frequency with the up/down commands are determined by
the following settings:
+ Upper limit = Maximum output frequency (E1-04) x Reference upper limit (d2-01) /100
» Lower limit = Maximum output frequency (E1-04) x Reference lower limit (d2-02) /100

e When frequency reference (voltage) terminal 36 or frequency reference (current) terminal 39 is being
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 a run command is input.

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 all disabled when the up/down function has been set.

e The output frequency held by the up/down function will be stored in memory if d4-01 (the frequency
reference hold function selector) is set to 1. This output frequency will be retained even after a power
loss, and operation will be restarted at this frequency the next time that a run command is input. The
stored output frequency will be cleared from memory if the up or down command is turned ON while
the run command is OFF (see “Reference frequency reset” in Figure 7.32) .
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Output frequency
Upper limit [ -~~~ =~~~ ~~7 -~
Accelerates to ‘ ! !
lower] limit ! ‘ ‘
Lowerlimit [ =~~~/ = =~ o
Forward/Stop L CON' 1 o Lo
Up command : ON: : : : - R p4 |_| |
| | o . Reference frequency reset .
| : | ON : | | | : | | ra | |
Down command b |_| ‘ | | | o ' Lo
r
Speed Agree signal |ON| | | | | |—| ' ]—l |_|
Power supply J ON I_l ON

The Speed Agree signal remains ON while the run command is ON and the motor is
not accelerating or decelerating.

Fig 7.32 Timing Chart for Up and Down Commands

Fault Reset (Setting: 14)

OFF Normal operation

ON Resets faults when input goes from OFF to ON. (Normal operation when no fault has occurred.)

e With this setting, the multi-function input resets faults that have occurred.

e When afault has occurred, be sure to find out what kind of fault occurred, take steps to correct the cause
of the fault, and restart the Inverter. It is possible to damage the Inverter by repeatedly resetting a fault
without correcting the cause.

o To resume operation after a fault 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 be reset while the run com-
mand is ON.

o If a fault 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.

@ Motor 1 (main motor)
2
I @ Motor 2 (auxiliary motor)

Motor selection monitor
(CLOSED for motor 2)

M

—

uVv,w
(T1, T2, T3)

Motor Switch command
(CLOSED for motor 2)

Ij 0:]3 Multi-function input

Multi-function output

=

—)

» The control method, V/f characteristics, and motor constants recorded in the Inverter can be
switched by setting “16” (motor switch command) for a constant from H1-01 to 06 (multi-function
inputs), and then inputting a signal while the motor is stopped.
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» The current motor selection can be monitored at a multi-function output terminal by setting “1C”
(motor selection monitor) for a constant from H2-01 to 03 (multi-function outputs).

« Set the Basic (3) or Advanced (4) access level in the initialize setting A1-01 (access level).
» The constants being used will changed as shown in the following table for the motor switch com-

mand.

Motor Switch command OPEN (motor 1) CLOSED (motor 2)

Control method A1-02 (control method in initialize E3-01 (motor 2 control method)
settings)
V/f characteristics E1-04 to 13 (V/f characteristics) IESZTL‘IC(S to 07 (motor 2 V/f character-
Motor constants E2-01 to 09 (motor constants) ES-01 to 06 (motor 2 motor
constants)

Motor selection monitor OPEN CLOSED

o The timing 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 T
Motor selection monitor . OFF Approx. . ON
: Approx. 200 ms , 50ms
(Approx. 500 ms for control with a PG) !
Forward (reverse) OFF ON

command

Turn ON the Forward (reverse) command only
after confirming the status of the motor selection
monitor.

Fig 7.33  Timing Chart for Switching from Motor 1 to Motor 2

PID Control Disable (Setting: 19)
OFF Enables PID control.

ON Disables PID control. (Normal Inverter control)

o With this setting, the multi-function input switches between PID control and normal Inverter control.
This function can be used to perform trial operation or jog operation with normal inverter control
(open-loop control) and then switch to PID control (closed-loop control using feedback) after adjust-
ing the system. The PID disable function can also be used to switch to open-loop control when there
is a problem with the feedback value.

Constants Write Enable (Setting: 1B)

OFF Write-protects all constants except for frequency monitor.

ON Allows constants specified in Initialize mode to be changed.

o With this setting, the multi-function input can be used to write-protect the Operator constants. When
the input 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)
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o The trim control increase function adds the level in d4-02 to the analog frequency reference.
o The trim control decrease function subtracts the level in d4-02 to the analog frequency reference.

o These functions are effective when the frequency reference is input from an analog input. These func-
tions must both be set at the same time or an OPE03 fault will occur. The analog frequency reference
won’t be changed when both the trim control increase and decrease inputs are ON. The output frequen-
cy will be zero when the trim control decrease input is ON and the result of the subtraction is less than
Zero.

Analog Frequency Reference Sample/Hold (Setting: 1E)

o The analog input value will become the frequency reference 100 ms after the multi-function input

closes.
CLOSED CLOSED CLOSED
Sample/hold ' |_| \
command "~ 100 < 100 <~ 100 4
. ms! . ms | ' ms . —
Analog input '

bl

Frequency
reference

Fig 7.34  Analog Frequency Reference Sample/Hold

o The analog frequency reference sample/hold function is valid only for terminals 36, 39, and 42 or for
the analog inputs from the AI-14U or AI-14B.

e An OPEQ3 fault will occur if two or more of the following signals turn ON at the same time: accelera-
tion/deceleration 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 occurs in a peripheral device.

o There are 16 external fault inputs available with all 16 combinations of the following 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 7.9 External Fault Settings

Input level Detection method Operation selection
Setting [ NO con- | NC con- Always During erzﬁgil-to Coast to gg;liry c?;(:rteilrt]ig?\
tact tact operation stop stop (Fault) stop (Alarm)
(Fault) (Fault)
20 O O O
21 O O O
22 O O O
23 O O O
24 O O O
25 O O O
26 O O O
27 O O O
28 O O O
29 O O O
2A O O O
2B O O O
2C O O O
2D O O O
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Input level Detection method Operation selection
. Decel- Emer- .
Setting | NO con- | NC con- Always During | erationto | Coast to gency c?;(:rgrt]ig?\
tact tact operation stop stop (Fault) stop (Alarm)
(Fault) (Fault)
2E O O O
oF O O O

e Fortheinputlevel, select whether you want a fault to be detected when the input signal is ON (normally
open input) or OFF (normally closed input).

o For the detection method, select whether you want faults to be detected any time that the Inverter is
ON or only during operation.

o For the operation selection, select the processing method that you want to be performed when a fault
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.

e When an alarm is going to be output externally, be sure to set one of the multi-function outputs (H2-01,
02, and 03) to alarm (setting 10).

e An external fault setting cannot be set in more than one multi-function input.

o Unlike other constant settings, the external fault settings have an input procedure, as shown in the fol-
lowing diagrams.

Setting Procedure

1. When setting an external fault function, press the Enter Key when “External Fault” is displayed to
bring up the “Input Level” display.

DATA
ENTER
/

External Fault | Input level

|

|

|
| |
A | Y |\
| |
‘ Detection ‘
\ method |
| |
| |
| |
| |
\ |
\ |

ESC

A V]

Operation
Selection

Fig 7.35 Setting Procedure for External Fault Function

2. Press the Increment Key to switch displays as follows:
“Detection Method” — “Operation Selection” — “Input Method”

3. Press the 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.)
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pATA | DATA
ENTER ) ‘r j‘ ENTER
Input level NO Contact | Set constant
4—‘
ESC | ‘
A I A4 I \
\ |
| |
| NC Contact |
| |
L 1
pATA | DATA
ENTER ‘r j‘ ENTER
Detection 7 Always Set constant
method ~ y |
ESC | |
A | A\ | |
\ |
| |
| During operation \
| |
. 1
pATA | DATA
ENTER ) ‘r 7‘ ENTER
Operation "
selection 4—‘
ESC

Coast to Stop

A) [V

<

Emergency Stop

A) [V

Continue
operation

Deceleration to Set constant

Stop |
\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

\

1

Fig 7.36  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. (Applies initial excitation when flux
vector control is being used.)

e DCinjection braking is used to prevent the motor from rotating due to inertia or external forces when
the Inverter is stopped.

e DCinjection

braking is performed if the DCinjection braking input is ON while the Inverter is stopped.

e Ifarun command or jog command (jog, forward jog, or reverse jog) is input, the DC injection braking
will be cleared and motor operation will be started.

Run command

DC injection
braking com-
mand

Output
frequency

Fig 7.37

External Speed S

OFF ON

OFF ON

DC
, braking

DC
braking

E1-09 Min. output frequency b2-01 Zero speed
level

Timing Chart for DC Injection Braking Command

earch 1 (Settings: 61)

OFF

Normal operation

ON

Starts a speed search from the maximum output frequency.

External Speed S

earch 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.

e The speed search function can be used to operate the motor without tripping when switching operation
from a commercial power supply and the Inverter or starting a coasting motor.

e The speedse

arch will begin after the minimum baseblock time (L2-03) has elapsed when the run com-

mand is input after the external search command has been turned ON.

Run command OFF

External search OFF

command

Maximum output _ - _ _ _ _ _t _ _

frequency or set
frequency

Output frequency

Deceleration time set in b3-03.

Frequency
reference
that was
set.

Fig 7.38

‘ Minimum baseblock time

Timing Chart for the External Search Command

Speed/Torque Control Change (Setting: 71)

OFF

Speed control

ON

Torque control




Advanced Operation

7.5.5 External Terminal Functions: H

o With this setting, the multi-function input can be used to switch between speed and torque control. Re-
fer to 7.3.4 Speed/Torque Control Switching Function for more details.

Zero-servo Command (Setting: 72)

OFF Normal operation

ON Zero-servo when the frequency (speed) reference falls below the zero-speed level in b2-01.

e With this setting, the multi-function input controls the zero-servo function (b9-01 and b9-02).

e When the zero-servo command is ON, a position control loop is formed and the motor is completely
stopped when the frequency (speed) reference falls below the excitation level set in b2-01. Refer to
7.3.2 Zero-servo Function for more details.

Speed Control (ASR) Proportional Gain Switch (Setting: 77)
OFF The gain is set according to the values in C5-01, C5-03, and C5-07.

ON The gain is set to the value in C5-03 (ASR proportional gain 2).

o With this setting, the multi-function input switches the proportional gain used in speed control (ASR).
The integral time is not changed.

o Referto 6.4.4 Speed Control (ASR) Structure for more details on constants C5-01, C5-03, and C5-07.
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B Multi-function Output Settings: H2
The settings and functions for the multi-function outputs are listed in Table 7.10.

Table 7.10 Multi-function Output Functions

Control Methods

e wr | wi |
PG | tor | tor

0 During run (ON: run command is ON or voltage is being output) 10 10 |0
1 Zero-speed 10 10 |0
2 Frequency agree 1: (Detection width L4-02) 10 10 |0
3 Desired frequency agree 1 (ON: Output frequency = £1.4-01, detection width in L4-02) 10 10 |0
4 Frequency (Four) detection 1 (ON: +L4-01 = output frequency = -L4-01, detection width in L4-02) 10 10 |0

Frequency (Four) detection 2

° (OIiI]: Ol.lt}];lft freq)uency = +L4-01 or output frequency = -1.4-01, detection width in L4-02) ©l1010 |0
6 Inverter operation ready READY: After initialization, no faults O]O0 |0 |O
7 During DC bus undervoltage (UV) detection OlO |0 |0
8 During baseblock (ON: during baseblock) OlO |0 |0
9 Frequency reference selection (ON: Frequency reference from Operator) OO |0 |0
A Run command selection (ON: Run command from Operator) O]O0 |0 |O
B Overtorque detection 1 NO (NO contact: Overtorque detection at ON) 10 10 |0
C Loss of frequency reference (Effective when operation selection is “1” for L4-05 frequency reference missing) | O | O | O | O
D Braking resistor fault (ON: Resistor overheat or braking transistor fault) 10 10 |0
E Fault (ON: Faults other than CPF00, CPFO1 have occurred.) 10 10 |0
F Not used. (Do not set.) S T i
10 Minor fault (ON: Alarm displayed) O|lO |0 |0
11 Fault reset command active O|lO |0 |0
12 Timer function output OlO |0 |0
13 Frequency agree 2 (Detection width: L4-04) OlO |0 |0
14 Desired frequency agree 2 (ON: Output frequency = L4-03, detection width in L4-04) 10 10 |0
15 Frequency detection 3 (ON: Output frequency = —L.4-03, detection width in L4-04) 10 10 |0
16 Frequency detection 4 (ON: Output frequency = —L.4-03, detection width in L4-04) 10 10 |0
17 Overtorque detection 1 NC (NC Contact: Ttorque detection at OFF) |10 10 |0
18 Overtorque detection 2 NO (NO Contact: Torque detection at ON) |10 10 |0
19 Overtorque detection 2 NC (NC Contact: Torque detection at OFF) |10 10 |0
1A During reverse run (ON: During reverse run) 10 10 |0
1B During baseblock 2 (OFF: During baseblock) OlO |0 |0
1C Motor selection (Motor under selection) - - - | -
1D Regenerating (ON: Regenerating) X X x | O
1E Restart enabled (ON: Restart enabled) OlO |0 |0
1F Motor overload (OL1) pre-alarm (ON: 90% or more of the detection level) 10 10 |0
20 Inverter overheat (OH) pre-alarm (ON: Temperature exceeds L8-02 setting) 10 10 |0
30 During torque limit (current limit) (ON: During torque limit) x x | O|O
31 During speed limit. (ON: During speed limit) X X x | O
33 Zero-servo end (ON: Zero-servo function completed) x x x | O
37 During run 2 (ON: Frequency output, OFF: Base block, DC injection braking, initial excitation, operationstop. | O | O | O | O
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Constant Settings

User %Z?ir;\%e Sefting | Factory Valid Access Levels
Nomber | | Operse | Range | S semng | o1, | Vi | B |\
H2-01 z{:‘;ﬁiﬁ‘;{lgg?y)“l"” x 0037 | - | 0 B | B | B | B
H2-02 ?t’[e‘;gllnf‘;‘ig;’“ imput | 01037 | - | 1 B | B | B | B
H2-03 ?t’[e‘;gllnf‘;‘gg;’“ input | 0037 | - 2 B B B B

detail in this chapter.

o The following table shows the settings and section references for functions that are described in more

Function Setting Section

Frequency Agree 1 2
Desired Frequency Agree 1 3 Frequency Detection Settings: L4-01 to L4-05 in
Frequency Detection 1 4 7.5.6
Frequency Detection 2 5
Overtorque Detection 1 (NO) B ?gegtorque Detection Settings: L6-01 to L6-06 in
Loss of Frequency Reference C

- - Timer Functions: b4-01, b4-02in 7.5.1
Timer Function Output 12
Frequency Agree 2 13
Desired Frequency Agree 2 14 Frequency Detection Settings: L4-01 to L4-05 in
Frequency Detection 3 15 7.5.6
Frequency Detection 4 16
Overtorque Detection 1 (NC) 17
Overtorque Detection 2 (NO) 18 ?;egtorque Detection Settings: L6-01 to L6-06 in
Overtorque Detection 2 (NC) 19

o Refer to Table 7.10 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 11
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 a voltage is 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.

Baseblock command OFF I ONI

Run command OFF| ON |

Output frequency

During run 1 output OFF| ON |

During run 2 output OFF | ON | | |

Fig 7.39 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).)

ON The output frequency is less than the minimum output frequency (E1-09).
(With flux vector control, motor speed is less than the zero speed level (b2-01).)

Minimum output frequency (E1-09)
(Zero speed level (b2-01) when flux vector control is

Output frequency being used.)
(Motor speed)
Zero-speed output  OFF | ON

Fig 7.40 Timing Chart for Zero-speed

Motor Overload (OL1) Pre-alarm (Setting: 1F)

OFF The motor protection function’s electronic thermal value is less than 90% of the detection level.
ON The motor protection function’s electronic thermal value is greater than 90% of the detection
level.

e This output function is valid when the motor overload protection function is enabled (L1-01 =1).
o This output can be used to warn of overheating before the protection function itself operates.

Inverter Overheat (OH) Pre-alarm (Setting: 20)
OFF The cooling fin temperature is less than the “OH Pre-Alarm Level” set in L8-02.

ON The cooling fin temperature exceeds the “OH Pre-Alarm Level” set in L8-02.

o This output function indicates that the temperature of the cooling fins reaches the temperature set in
L8-02 (the Inverter overheating alarm detection level).

Zero-servo End (Setting: 33)

OFF The zero-servo command isn’t being input or zero-servo position control hasn’t been com-
pleted.

ON The position has been brought within the zero servo completion width (b9-02) after the zero-
servo command was input.

o This output function indicates that zero-servo position control has been completed.



Advanced Operation

7.5.5 External Terminal Functions: H

o The outputis turned ON after the zero-servo command is input and the difference between the zero-ser-
vo operation starting position and the current position is within the zero servo completion width

(b9-02).

B Multi-function Analog Input/Frequency Reference (Current): H3-05, H3-09

Constant Settings

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | vwith | OPeN | Fux
Number Opera— Range Setting Control PG Loop | vector
tion Vector
Multi-function ana-
H3-05 | log input (terminal x 0to 1F - 0 B B B B
42)
Multi-function ana-
H3-09 | log input (terminal X Oto 1F - 1F A A A A
39)

Table 7.11 Multi-function Input/Frequency Reference (Voltage) Function

Control Method

Setting Function Equivalent of 100% Input (10 V or 20 mA) i :L//f ‘\’I;E(zg CLU;
PG tor tor

0 Aucxiliary frequency reference (H3-05) Maximum output frequency O 10 |0 |0
1 Frequency gain Frequency reference (voltage) command value O ]1]0O0 |0 |O
2 Frequency bias Maximum output frequency (added to H3-03) O 10 |0 |0
4 Voltage bias Motor rated voltage (E1-05) O 1O | x | x
5 Accel/Decel change (reduction coefficient) Accel/Decel times (C1-01 to C1-08) O 10 |0 |0
6 DC injection braking current Inverter rated output current O 10O |O | %
7 Overtorque detection level Motor rated torque O ]1]0O0 |0 |O
8 Stall prevention level during run Inverter rated output current O |0 x X
9 Frequency reference lower limit level Maximum output frequency O |10 |0 |0
A Jump frequency Maximum output frequency O 10|10 |0
B PID feedback Maximum output frequency O ]1]0O0 |0 |O
10 Forward side torque limit Motor rated torque X x | O | O
11 Reverse side torque limit Motor rated torque x x |O]O
12 Regeneration for torque limit Motor rated torque X X O |10
13 Torque reference/torque limit for speed control Motor rated torque X X x O
14 Torque compensation bias Motor rated torque x x x | O
15 Forward/reverse torque limit Motor rated torque x x | O | O

Disable analog input (H3-05) —
" Frequency Reference (H3-09) Maximum output frequency ©1019 |0

o The analog input signal level, gain, and bias are set with the following constants.

Terminal 42 signal level selector

H3-04 (0 to +10 V or 0 to £10 V)

Terminal 42 input gain

H3-06

Terminal 42 input bias

H3-07

Terminal 39 signal level selector

H3-08 (0to +10 V, 0 to £10 V, or 4 to 20 mA)

Terminal 39 input gain

H3-10

Terminal 39 input bias

H3-11

e When a voltage input is being input to terminal 39, be sure to disconnect jumper wire J1 on the control

PC board.

o The input resistance will be destroyed if a voltage input is used without disconnecting the jumper wire.

(Refer to Torque Reference Settings: H3-04, H3-05, H3-08, H3-09 in 7.3.3.)

o Set the time constant in constant H3-12 when adding a primary delay filter to an analog input. This
filter time constant applies to all three of the analog inputs.
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Analog Input Characteristics

e Analog input characteristics for a gain of 100.0% and a bias of 0.0% are shown for setting examples
in Table 7.12.

e To set over 100% for a 10 V input (e.g., 300%/10 V), set the gain to 300% in H3-06 for terminal 42
and H3-10 for terminal 39.

Table 7.12 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%F -~~~ -

fffffffff ~100 %

-10V

When set to “1,” the setting of H3-02 will be
added to achieve the final gain.

100 %

50 %

20 %
10 %

10V 01V2v 5V 10V

Acceleration/deceleration time gain between
1and 10 V.

10V

- Input voltage (V) x 10(%)

¢ DC Injection Braking Current (Setting: 6)
* Overtorque Detection Level (Setting: 7)

o Stall Prevention Level (Setting: 8)

¢ Output Frequency Lower Limit (Setting: 9)
¢ Jump Frequency (Setting: A)

100% -~ - - -~ - -

-10V 0

Only the overtorque detection 1 output can be
used when “7” is set to use overtorque detec-
tion for a multi-function output.

100 %

30 %

100%f -~~~

-10V 0 3V

-10V 0

» 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 %
100%F-------- | ~o-""""""4-------- 100% [ -~~~ -- - -
-10V | | | :
| 0 10V 10V 0 10V 0 10V
fffffffff ~100 % 1009 [y
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B Multi-function Analog Output Settings: H4-01 to H4-07

Function Selection Constants: H4-01, H4-04

User %T;ar%%e Sefting | Factory Valid Access Levels
Nomoer | omc | oper | Range | Isetting |, Vi | G | \C
H4-01 g’[eor?rﬁﬁ;fjl;)“ion x 11035 | - 2 B B B B
H4-04 g’[eor?rﬁﬁ;fjg“ion x 11035 | - 3 B B B B

o The multi-function outputs can be set to monitor any of the U1 Inverter status items by setting the last
two digits of the constant number (U1-[J[]J).
Refer to page 4 - 12 for a table listing all of these U1 settings.

e Settings 4, 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

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwitn | OPen | g
Number Opera- Range Setting | conor | PG | L% | vegtor
tion Vector
H4-02 | Gain (terminal 45) O 0.00 to 2.50 lt\lli)ullez 1.00 B B B B
H4-03 | Bias (terminal 45) o) 00t Ve o0 | B | B | B | B
H4-05 | Gain (terminal 48) @) 0.00 to 2.50 lt\lli)ullez 0.50 B B B B
H4-06 | Bias (terminal 48) o) 00t Ve o0 | B | B | B | B

o For the output gain, set what multiple of 10 V will correspond to a 100% output of the monitored item.

o For the output bias, set the amount that the output characteristic will be shifted vertically.
Set this amount as a percentage, with 10 V corresponding to 100%.

Output voltage

Gainx10V|-----~-------- PR

0V

oV L ‘ Monitored item
0% 100 %

Fig 7.41  Monitor Output Adjustments

Multi-function Analog Output Signal Level: H4-07

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
H4-07 Analog output signal < 0.1 B 0 B B B B
level selection
o Settings
Setting Function
0 0 to +10 V (Absolute value output)
1 Otox10V

This signal level setting applies to analog outputs 1 and 2 (terminals 45 and 48).

e When the 0to +10 V signal level is used to output speed values (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.)
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o There are some monitor items that are limited to the 0 to +10 V signal range even when the 0 to £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.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . v | viwith | e | Fix
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
H5-01 Station address X 0to 20 - 1F A A A A

Baud Rate: H5-02
e Sect the baud rate for MEMOBUS communications.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . v | viwith | OPen | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
H5-02 Communication X 0to3 - 3 A A A A
speed selection
e Settings
Setting Baud Rate
0 1200 bps
1 2400 bps;
2 4800 bps
3 9600 bps
Communication Parity: H5-03
o Set the parity for MEMOBUS communications.
User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwith | OPen | Fiux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
H5-03 | Communication par- x 0to2 - 0 A A A A
ity selection
e Settings
Setting Function
0 No parity
1 Even parity
2 Odd parity

Stopping Method after Communications Error: H5-04

e Set the stopping method to used after a communications error is detected.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Stopping method af-
H5-04 | ter communication X 0to3 - 3 A A A A
error
o Settings
Setting Function
0 Deceleration to stop (deceleration time:C1-02)
1 Coast to stop
2 Emergency stop (deceleration time:C1-09)
3 Continue operation (display only)
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Communications Error Detection: H5-05

e Set whether or not to detect a communications timeout as a communications error.

User Change . Valid Access Levels
Constant Name gugng_ gzt:]lng Unit ';Z‘t::i?]ry Vi | viwith | OPen | Fux
Number p r g g Control PG Loop Vector
tion Vector
Communication er-
H5-05 ror detection selec- X 0,1 - 1 A A A A
tion
e Settings
Setting Function
0 Do not detect as communications error.
1 Detect as communications error.

7.5.6 Protective Functions: L

B Motor Protection Settings: L1-01, L1-02

Motor Protection Selection: L1-01

User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : VA | Vi witn Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
L1-01 | Motor protection x 0,1 - 1 B | B | B | B
selection
o Settings
Setting Function
0 Disabled.
1 Enabled.

o This setting enables or disables the motor overload protection function.
o The rated current setting (E2-01) is used as a basis for overload detection.

e Disable the motor protection function (setting 0) when two or more motors are connected to a single
Inverter. Use another method to provide overload protection separately to each motor, such as connect-
ing a thermal overload relay to the power line of each motor.

e The motor protection function may not protect a motor when the power supply is turned ON and OFF
frequently, because the thermal value is reset each time that the power is turned OFF.

e Ifthe Overload OL1 alarm (1F) is set in one of the multi-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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number O{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector
L1-02 | Motor protection x 011050 (M| 19 B B B B
time constant utes

e Normally it isn’t necessary to change this setting. (The factory setting is a 150%, 1 minute capacity.)

e Set the electronic thermal protection operation time if a 150% overload is applied after operating con-
tinuously at the motor’s rated current (hot start).

e When the motor’s overload capacity level is known, set the hot-start overload resistance level for the
motor, but be sure to allow some margin for safety.

e Decrease this setting when you want to detect an overload more quickly.
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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)

10L - - - - - - - - - -1 A
3r-~"""~-~-=---- T

‘ —— Cold start
04 [~~~ .

‘ —— Hot start

j Motor current (%)
01 5 100 (E2-01 is 100%.)

Fig 7.42 Motor Protection Operating Time

B Momentary Power Loss Settings: L2-01 to L2-06

Momentary Power Loss Detection: L2-01

User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : Vit | Vit with Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
L2-01 | Momentary power x 002 | - 0 B | B | B | B
loss detection
e Settings
Setting Function
0 Disabled. (An undervoltage fault is detected when there is a momentary power loss.)
1 Enabled. (Restarts if power is restored within the L2-02 time. An under-voltage fault is detected
for a longer power loss.)
2 Enabled during CPU operation. (Restarts if power is restored while the CPU is operating. An
undervoltage fault is not detected.)

o This constant specifies the processing that is performed when a momentary power loss occurs.

e When power loss ridethru is enabled (setting 1 or 2), operation will be restarted after a speed search
if the power is restored within the allowed time interval.

o When power loss ridethru is disabled (setting 0), an undervoltage fault will be detected if power is in-
terrupted for more than 15 ms.

Momentary Power Loss Ridethru Time: L2-02

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Lo-g2 |Momentary power x 001020 | s | 10 B B B B
loss ridethru time

o The factory setting depends on the Inverter capacity. The factory setting shown in the table is for a
400-V class, 200 kW Inverter. (See page 8 - 41.)

o This setting is valid only when constant L2-01 is set to 1. Set the power loss ridethru time in seconds.
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Minimum Baseblock Time: L2-03

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
L2-03 Min. baseblock time x 0.0 to 25.5 S 10.0 B B B B

o The factory setting depends on the Inverter capacity. The factory setting shown in the table is for a
400-V class, 200 kW Inverter. (See page 8 - 41.)

o This setting is used with the speed search and DC injection braking functions.

e 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 This setting is valid for speed searches performed after a momentary power loss and regular speed
searches.

Voltage Recovery Time: L2-04

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Lo-04 | Yoltage recovery x 001050 | s | 03 Al A | A | A

e Set the time allowed for the normal voltage to be restored after completion of the speed search.
For a400-V class Inverter, this is the time in seconds for voltage to be restored from 0 VAC to 400 VAC.
Fora575-V class Inverter, this is the time in seconds for voltage to be restored from 0 VAC to 575 VAC.

o This setting is valid for speed searches after a momentary power loss, regular speed searches, the volt-
age changes with energy-saving control, and the voltage changes with baseblock clearing.

Undervoltage Detection Level: L2-05

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number o{i)g;a- Range Settlng Control PG \I/_ec::c;gr Vector
Undervoltage detec- 300 to 420 380
L2-05 | ion Tevel * | @o0weo0) |YPC| G700 | A | A | A | A

e The values in parentheses are for 575-V class Inverters. (See page 8 - 42.)

e Normally it isn’t necessary to change this setting.

o Use this constant when you want to add an AC reactor and lower the main circuit undervoltage detec-
tion level. Be sure to set a main circuit DC voltage value (V) that will detect a main circuit undervol-
tage.

KEB Deceleration Rate : L2-06

IMPORTANT

Although L.2-06 is displayed on the Digital Operator, it cannot be set.

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
L2-0s | NEP deccleration x 00101000 |01 | 00 A A A | A

o The KEB function restores the operating conditions for momentary power loss by applying a frequen-
cy deceleration to create inertia energy when a power loss occurs, and thus avoid the power loss.

o This function is normally used with film lines and other applications where multiple Inverters are con-
nected to the main DC line. Synchronous deceleration for power loss prevents the line from stopping
as the result of speed fluctuations.

o The KEB operation is performed using a KEB command (setting of 65 or 66) for a multi-function in-

put.
e Applicable Capacities: 400-V class Inverters: 0.4 to 18.5 kW.
Operation
e [2-06=0
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The motor is automatically accelerated 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) is not
used.

e [2-06=0
The motor is decelerated to the KEB frequency level using the momentary power loss ridethru time
(L2-02) and then is accelerated 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 = Output frequency before power loss [1 - (setting of L2-06)/100)]%

Multi-function input OFF ON OFF

terminal setting
(H1-01 to 06 = 65 or 66)

Output frequency

Momentary power loss ride- L2-06
thru time (L2-02) Output frequency (1 ~=550/)

W Stall Prevention Function Settings: L3-01 to L3-06

o Astall occurs if the rotor cannot keep up with the rotating magnetic field on the motor stator side when
a large load is applied to the motor or a sudden acceleration/deceleration is performed.

o Inthe Inverter, stall prevention functions can be set independently for accelerating, running, and decel-
erating. (Some functions are restricted depending on the control method.)

Stall Prevention Selection During Acceleration: L3-01

Change Valid Access Levels
CoLrjwss(taz;nt Name during | Setting |y | Factory = T C e T o0 T
i wit ux
Number Opera- Range Setting Control PG Loop | yigctor
tion Vector
Stall prevention
L3-01 selection during ac- X Oto2 - 1 B B B X
cel
o 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 exceeds the 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 as a basis. In this case, the acceleration time is disregarded.

Stall Prevention Level During Acceleration: L3-02

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | vwith | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Stall prevention lev-
L3-02 . X 0 to 200 % 150 B B B X
el during accel

o This setting is valid when L3-01 is set to 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’s rated current, i.e.,
100% corresponds to the Inverter’s rated current.)
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Output current
L3-02 (Acceleration stall prevention level)

Time

Output frequency
The output frequency is controlled to prevent stalling.
Time
Fig 7.43  Acceleration Stall Prevention Function: L3-01 = 1

Stall Prevention Limit During Acceleration: L3-03

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | ysector
tion Vector
L3-03 | Stall preventionlimit | 00100 | % | 50 Al A | A | x
during accel

Normally it isn’t necessary to change this setting.
Set this constant when a high-speed motor is being used in the high-speed range (the high frequency
range above the base frequency).

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 Whenthe motor is usedin the high-speed range, the acceleration stall preventionlevel
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 7.44  Stall Prevention Limit During Acceleration
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Stall Prevention Selection During Decel: L3-04
User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : Vit | Vit with Flux
Number Opera- Range Setting Control PG Loop Vector
tion Vector
Stall prevention
L3-04 | selection during de- X 0to2 - 1 B B B B
cel
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. (Stops deceleration 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.)

e When setting 1 (enabled) is selected, the deceleration time is extended automatically so that a main
circuit overvoltage doesn’t occur.

e Always select setting 0 when a braking option (Braking Resistor, Braking Resistor Unit, or Braking
Unit) is being used. If setting 1 or 2 is selected, the braking option won’t be used and the deceleration
time can’t be shortened.

e 1.3-04 cannot be set to 2 for vector control modes.

Output frequency

Fig 7.45

The deceleration time is controlled

/ to prevent overvoltage.

Time

Deceleration time
(setting)

Deceleration Stall Prevention Function: L3-04 = 1

Stall Prevention Selection During Running: L3-05

Change Valid Access Levels
CoLrjwssEt}z;nt Name during | Setting |, | Factory = T T T o0 T
i wit ux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Stall prevention
L3-05 | selection during run- X 0to2 - 1 B B X X
ning
e Settings
Setting Function
0 Disabled. (Run according to the settings. Stalls may occur with large loads.)
1 Enabled — deceleration time 1. (Use deceleration time in C1-02 for stall prevention function.)
2 Enabled — deceleration time 2. (Use deceleration time in C1-04 for stall prevention function.)

e When setting 1 or 2 (enabled) is selected, deceleration is started if the current of the stall prevention
level during operation continues for more than 100 ms. The motor is accelerated back to the reference
frequency again when the current falls below this level.
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Stall Prevention Level During Running: L3-06

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
L3-06 | Stall preventionlev- 1 3010200 | % | 160 | B B x x
el during running

o This setting is valid when L3-05 is set to 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.(Set this current value as a percentage of
the Inverter’s rated current, i.e., 100% corresponds to the Inverter’s rated current.)

Output current

~——L3-06 (Run stall prevention level)

Time
Output frequency 1 !
\v/—
\ The output frequency is controlled to prevent
stalling.
Deceleration rate: C1-02 or C1-04
Time

Fig 7.46  Run Stall Prevention Function: L3-05 = 1 or 2

B Frequency Detection Settings: L4-01 to L4-05

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop Vector
tion Vector
L4-0f | Speed agree detec- x  |00t1500 | Hz | 00 B B B B
tion level
La-02 | Speed agree detec- x 0010200 | Hz | 2.0 B B B B
tion width
) Speed agree detec- -150.0 to
L4-03 [ Lion level (+/-) x +1500 | Hz | 00 AL A LA LA
L4-04 | Speed agree detec- x 0010200 | Hz | 2.0 A A A | A
tion width (+/-)

o Set these constants when outputting one of the frequency agree or frequency detection signals from
amulti-function output. Table 7.13 shows the relationship between these constants and the output sig-
nals.

e Motor speed is detected at Flux Vector Control.
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Fre

Table 7.13 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-
tion range in Hz.

Speed Agree Level
+/-

Fref/Set Agree 2
Frequency Detection 3

Set the frequency (or motor speed) that
you want to detect in Hz.

Frequency Detection 4

i . Set positive values for forward, negative
(Signed value) Frequency Detection 4 values for reverse.
Fref/Fout Agree 2
?_P_eed Agree Width Fref/Set Agree 2 Set the frequency(or motor speed) detec-
(Signed value) Frequency Detection 3 tion range in 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

quency Detection Operation: L4-05
User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ " Open
Number Opera- Range Setting | ooy | ra " | LooP | vecter
tion Vector
Operation when fre-
L4-05 [ quency reference is X 0,1 - 0 A A A A
missing

The frequency reference is considered lost when the frequency reference voltage drops by 90% for
more than 400 ms.

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.)
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o 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
Frequency —==— Frequency  —— —————
reference reference -
Output frequency Output freque(rllcy
or motor speed Oor motor speet
Fref/Fout !
Agree
Fref/Fout Agree 1~ OFF | ON | | | Fref/Fout Agree 2 OFF | ON |
(Multi-function output setting = 2) (Multi-function output setting = 13)
Fref/Set Agree 1 Fref/Set Agree 2
I\ 1 I\ v
T + —— L4-01 T + —= L4-03
T oo - - - \- - -
Output frequency f ! \ + Output frequency f , +
or motor speed ; ! or motor speed ; ;
Fref/Set ' \ | |
Agree ! ‘ | |
' I | |
| | ' '
' | I |
| | ' |
Fref/Set Agree 1 OFF | ON | | | Fref/Set Agree 2 OFF| ON |
(Multi-function output setting = 3) (Multi-function output setting = 14)
Frequency Detection 1 (L4-01 > | Output frequency]|) Frequency Detection 3 (L4-03 > Output frequency)
L4-02 L4-*04
/‘ \ - \ —=- L4-03
J : J ‘ \ !
Output frequency . Output frequency ! !
or motor speed ! or motor speed ! !
| I |
| I |
| I |
| I |
| I |
Freq. Detection 1 ON | OFF | | | Freq. Detection 3 ON | OFF |
Frequency (Multi-function output setting = 4) (Multi-function output setting = 15)
Detection | Frequency Detection 2 (L4-01 < | Output frequency]) Frequency Detection 4 (L4-03 < Output frequency)

L4-02

* —~=—L4-01
Output frequency / : {

or motor speed

Freq. Detection 2 OFF | ON |

(Multi-function output setting = 5)

L4-04

Output frequency
or motor speed

Freq. Detection 4 OFF | ON |

(Multi-function output setting = 16)

B Fault Restart Settings: L5-01, L5-02

Number of Auto Restart Attempts: L5-01

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ; Vi | Vwith | Open Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Ls-01 | Numberof auto re- x 0010 | — | © B B B B
start attempts
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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 a molded-case circuit breaker (MCCB).
Set up a sequence that will stop peripheral equipment when an Inverter fault occurs.

o The fault restart function automatically restarts the Inverter even when an internal fault occurs during
Inverter operation. Use this function only when continuing operation is more important than possibly
damaging the Inverter.

o The fault restart function is effective with the following 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 (Main circuit overvoltage) ¢ RR (Braking transistor fault) * OL4 (Overtorque)
e UVl (Main circuit undervol-
tage)
e The fault restart count is cleared in the following cases:
»  When operation is normal for 10 minutes after a fault restart is performed.

» When the fault reset input is received after the protection operation has been activated and the fault
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 is in progress.

Auto Restart Operation Selection: L5-02

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ’ v | iwith | Open Flux
Number Opera- Range Setting Control PG Loop | yector
tion Vector
L5-02 | Auto restart opera- x 0.1 S B | B | B | B
tion selection
o 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 Change Valid Access Levels
during Setting . | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
Le-01 | Torque detection x Otod | - | 0 B | B | B | B
selection 1
Torque detection
L6-02 X 0 to 300 % 150 B B B B
level 1
Le-03 | Torque detection x 0010100 | s | 0.1 B B B B
time 1
Le-04 | Torque detection x 0to 4 - 0 A | A | A | A
selection 2
Le.05 | Torque detection x 000300 | % | 150 | A | A | A | A
level 2
Le0p | Korque detection x 0010100 | s | 0.1 A | A | A | A
time 2

e The overtorque detection function detects an excessive mechanical load from an increase in the output
current (or output torque).

o The settings in the torque detection selection constants (L6-01 and L6-04) determine whether overtor-
que conditions will be detected and what kind of processing will be performed if a overtorque condi-
tion is detected.
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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 operation even after detection. (Minor “OL3” blinks “OL4” blinks
fault)
Detect only during speed agree. Stop out- | ., . « s

8 put after detection. (Fault) OL3” lights OLA4” lights
Detect overtorque at any time. Stop output | b 1s « 1e

4 after detection. (Fault) OL3” lights OLA4” lights

e When overtorque detection is enabled, be sure to set the overtorque detection level (L6-02 or L6-05)
and the overtorque detection time (L6-02 or L6-05). An overtorque condition is detected when the cur-
rent exceeds the overtorque detection level for longer than the overtorque detection time.

o The overtorque detection level settings depend on the control method:
» Open-loop or flux vector control: Set as a percentage of the motor rated torque.

» Normal V/f or V/f with PG feedback control: Set as a percentage of the Inverter rated current.

e Any of the following functions can be set in a multi-function output (H2-01, H2-02, or H2-03) to indi-
cate fact that an overtorque condition has been detected.
e Setting B: Overtorque detection 1 (NO) e 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

L6-03 -~

1603 -
or ' or

Overtorque Detection 1 (N.O.)
or Overtorque Detection 2 |

N0 L6-06

L6-06

* The overtorque detection is cleared when the current drops about 5% of the
Inverter’s rated current (or the motor’s rated torque).

Fig 7.47 Timing Chart for Overtorque Detection

B Hardware Protection Settings: L8-01 to L8-03, L8-05, L8-07

IMPORTANT

Protection Selection for Internal DB Resistor: L8-01

Always set to 0 when using a Large-capacity Slim Type Inverter.

Change Valid Access Levels
Co%ss?;nt Name during | Setting | | Factory /== = 0 o T
i wit ux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
L8-01 Protect selecthn for % 0.1 B 0 B B B B
internal DB resistor
o 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.)
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Inverter Overheating (OH) Pre-alarm Settings: L8-02, L8-03

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | e | Fix
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Lg-o2 | Overheat pre-alarm x 500110 | °C | 95 Al A | A | A
level
Operation selection
L8-03 after overheat pre- X 0to3 - 3 A A A A
alarm

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 Decelerates to a stop in the deceleration time set in C1-09. (Protection operation: Fault contacts
operate)
1 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
Change Valid Access Levels
CoLrjwssEt}z;nt Name during | Setting | | Factory = T S T o0 T
i wit ux
Number Opera- Range Setting Control PG Loop | yigctor
tion Vector
Lg-05 | [nput open-phase x 0,1 - o Al A | A | A
protection selection

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.

o 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 This function detects an Inverter output open-phase.

Change Valid Access Levels
CoLrjwssEt}z;nt Name during | Setting |,y | Factory = T S T o0 T
i wit ux
Number Opera- Range Setting Control PG Loop | yigctor
tion Vector
Lg-o7 | Output open-phase x 0,1 - o Al A | A | A
protection selection
o Settings
Setting Function
0 Disabled.
1 Enabled. (Detects an output open-phase at under 10% of the Inverter’s rated output current.)

o False open-phase detections may occur or detection may not work when the motor capacity is small
compared to the Inverter capacity. In this case, disable the detection function by setting L8-07 to 0.
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B Operator Display Selection: 01-01 to 01-05

Constant Number Display Selection: 01-01

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
01-01 ?onstgnt No. display 0 41035 B 6 B B B B
selection

In operation 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.

When you want to monitor a value other than the output voltage, set that number in constant 01-01.
Use the last two digits from the “U1 Monitor” list (U1-[[]) to select a value. Refer to Table 4.3.

Monitor Selection After Power Up: 01-02

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit . Vi | viwith | OPen | Fux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
01-02 Monitor selection af- 0 lto4 B 1 B B B B
ter power up

e When the power is turned on, the frequency reference will appear in the Unit’s data display if the facto-

ry settings are being used.

Any one of the four values monitored 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.

o 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.

Frequency Units of Reference Setting and Monitor: 01-03

o Set the unit for frequency setting and monitoring.

User Change Valid Access Levels
during Setting Unit Factory Open
Constant Name : VA | Vi witn Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
Frequency units of
01-03 reference setting and x 0 to 39999 - 0 B B B B
monitor
e Settings
Setting Unit
0 0.01 Hz
1 0.01%
2 t0 39 r/min (0 to 3999)
r/min = 120 x frequency reference (Hz)/01-03 (number of motor poles)
Use the 5th digit of 01-03 to specify the decimal point.
Sth digit = 0: JOOO
5th digit = 1: JOC.O
Sth digit = 2: JUL.OIO
Sth digit = 3: (.00
4010 39999 | pe 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%.
Ex 2: 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%.
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Frequency Units of Constant Setting: 01-04

o This constant can be used to change the setting unit for V/f control constants to r/min.

User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwin | Open | g
Number Opera- Range Setting | conror | PG | L9 | vegtor
tion Vector
01-04 Frequency u{lits of N 0,1 _ 0 % % N B
constant setting
e Settings
Setting Unit
0 Unit of setting: Hz
1 Unit of setting: r/min
Constant Number Display Selection: 01-05
User Change Valid Access Levels
during Setting + | Factory
Constant Name Unit . v | viwin | Open | g
Number Opera- Range Setting | conror | PG | L9 | vegtor
tion Vector
o1-05 | ConstantNo.display | 0,1 S — A | A | A | A
selection
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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | Open | g
Number Opera- Range Setting | conror | PG | L9 | vestor
tion Vector
LOCAL/REMOTE
02-01 key enable/disable X 0,1 - 1 B B B B
e This constant enables or disables the LOCAL/REMOTE Key (the Operation Mode Selector Key) on
the Digital Operator.
o 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 Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | with | OPen |y
Number Opera- Range Setting Control PG Loop | yector
tion Vector
STOP Key during
02-02 control circuit termi- X 0,1 - 1 B B B B

nal operation

o This constant enables or disables the STOP on the Digital Operator

o 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.)
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User Constant Initial Value: 02-03

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit A Vi | Vwitn | Open Flux
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
02-03 User constant initial % 0to?2 B 0 B B B B
value

e This constant is used to record or clear the user constant defaults.

e Once the user defaults have been recorded, constant A1-03 can be used to initialize the Inverter
constants to these defaults.

o 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.)

o The Digital Operation display will return to 0 after the settings have been made.

kVA Selection: 02-04
User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop Vector
tion Vector
02-04 kVA selection X 0 to FF - 0 B B B B

o The setting range and factory setting depend on the Inverter capacity. The settings shown in the table
are for a 400-V class, 200 kW Inverter. (See page 8 - 41.)

e Do not change this constant setting; it is used by the manufacturer to identify the Inverter model.
o Use this setting only the the control PC board has been replaced.

Frequency Reference Setting Method Selection: 02-05

User Change Valid Access Levels
during Setting .. | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | yiector
tion Vector
Frequency reference
02-05 setting method selec- X 0,1 - 0 A A A A
tion

o This constant determines whether it is necessary to press the Enter Key when changing the frequency

reference with the Digital Operator’s frequency reference monitor; it cannot be changed during opera-
tion.

e When 02-05 is set to 1 (DATA/ENTER Key input not required.), the frequency reference changes si-

multaneously with the Digital Operator’s value.

e Settings

Setting Function

0 DATA/ENTER Key input required.

1

DATA/ENTER Key input not required.

Operation Selection when Digital Operator is Disconnected: 02-06

User Change Valid Access Levels
during Setting -+ | Factory
Constant Name Unit ) Vi | viwith | OPeN | Fux
Number Opera- Range Setting Control PG Loop | vector
tion Vector
Operation selection
02-06 when digital opera- x 0,1 - 0 A A A A
tor is disconnected

o This constant specifies whether to stop operation when the Digital Operator is disconnected.

o 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.)
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Cumulative Operation Time Settings: 02-07, 02-08

User Change Valid Access Levels
during Setting .+ | Factory
Constant Name Unit ) v | viwith | e | Fix
Number Opera- Range Settlng Control PG Loop Vector
tion Vector
o207 | Gumulative opera- x | 01065535 | h 0 A | A | A |A
tion time setting
o208 | Gumulative opera- x 0.1 - 0 A | A | A | A
tion time selection

e Set the initial elapsed time in constant 02-07. The elapsed operating time will start from this value.

o Constant 02-08 determines whether the elapsed operating time is the time that the Inverter is on 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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This chapter lists all user constants that can be used in the Programming and
Initialize modes.

8.1 Initialize Mode Constants ...............

8.2 Programming Mode Constants ..........
8.2.1 Application Constants: b ......................
8.2.2 AutotuningConstants: C......................
8.2.3 Reference Constants:d ...................... 8
8.2.4 Motor Constant Constants: E.................. 8
8.2.5 Options Constants: F ........................ 8-2
8.2.6 Terminal Constants: H........................ 8
8.2.7 Protection Constants: L ...................... 8
8.2.8 OperatorConstants:0........................ 8
8.2.9 Factory Settings that Change with the Control

Method (A1-02) ...........ccoiiiiiiiinnnn. 8-40
8.2.10 Factory Settings that Change with the Inverter
Capacity (02-04) .......ccoiiiiiiiin. 8- 41
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B User Constant Descriptions

Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VIt | open Page
Number ' Range | Setting | Oper- i Flux
Display g 9 ation i vlglgu \ll-e(zggr Vector
Lanquade selectio Used to select the language dis-
forngi;itgl Operatcl)rn played on the Digital Operator
A1-00 display 0: English
- 0,1 1 O Q Q Q Q [4-19
1: Japanese
Select Language >kThis constant is not changed by
the initialize 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 has its own factory setting.
Therefore the factory setting changes when the control method is changed.)

—See page 8 - 40 for factory settings by control method.

Indicates whether or not the constant can be changed while in the Inverter is
in operation.

O+ Changes possible during operation.
X oo Changes not possible during operation.

Indicates which control methods and which access levels can be set and ref-
erenced.

Q- Items which can be set and referenced on all access levels; Quick-
Start, Basic, and Advanced.

B-- Items which can be set and referenced in Advanced and Basic.

A Items which can be set and referenced in Advanced only.

X+ Items which cannot be set or referenced in that control method.

Reference page for more detailed information on the constant.




8.1 Initialize Mode Constants

8.1

Initialize Mode Constants

Constant
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Oper-
ation

Control Methods

Vi Open
V/f with Loop
PG | Vector

Page

Flux
Vector

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

*kThis constant is not initialized
by the initialize operation.

0,1

A1-01

Constant access level

Access Level

Used to set the constant access

level (set/read.)

0: Monitoring only (Displays
only Operation mode and Ini-
tialize 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

A1-02

User setting constant

User Param 1 to 32

Used to select the control method
for the Inverter

0: V/f control

1: V/f with PG feedback
2: Open loop vector

3: Flux vector

*kThis constant is not initialized
by the initialize operation.

0to3

A1-03

Initialize

Init Constants

Used to initialize the constants us-

ing the specified method.

0: No initializing

1110: Initializes using the User
constants

2220: Initializes using a two-wire
sequence. (Initializes to the
factory setting.)

3330: Initializes using a three-wire
sequence.

0to
3330

A1-04

Password 1

Enter Password

Password input when a password
has been set in A1-05. This func-
tion write-protects some constants
of the Initialize mode.

>KIf 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.)

0to
9999

A1-05

Password 2

Select Password

Used to set a four digit number as
the password.

>kThis 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

A2-01 to
A2-32

User setting constant

User Param 1 to 32

Used to set the constant numbers
that can be set/read. Maximum 32.

skEffective when the access level
(A1-01) is set to User Program
(1). Constants set in constants
A2-01 to A2-32 can be set/read
in the Programming mode.

b1-01
to
02-08
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8.2.1 Application Constants: b

8.2 Programming Mode Constants
8.2.1 Application Constants: b

B Operation Mode Selections: b1

Name Control Methods

Constant
Number

Display

Description

Setting
Range

Factory
Setting

Change
during
Oper-
ation

\i

VIt
with
PG

Open
Loop
Vector

Flux
Vector

Page

b1-01

Reference selection

Reference Source

Used to set the input method for
the frequency reference.

0: Digital Operator

1: Control circuit terminals (ana-
log inputs).

2: Transmission

3: Option Card

Oto3

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

0to3

b1-03

Stopping method
selection

Stopping Method

Used to set the stopping method
used when a stop command is in-
put.

0: Ramp to stop

1: Coast to stop.

2: DC injection braking stop:
(Stops faster than coast to

stop, no regenerative opera-
tion.)

3: Coast to stop with timer: Run
commands are disregarded
during deceleration.

>kOnly settings 0 and 1 can be
used with flux vector control.

0to3

b1-04

Prohibition of reverse
operation

Reverse Oper

0: Reverse enabled
1: Reverse disabled

0,1

b1-05

Operation selection
for setting of E1-09 or
less

Zero-Speed Oper

Used to set the method of opera-

tion when the frequency reference

input is less 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 (Frequen-
cies below E1-09 are zero)

>kThis function is only available
in with flux vector control.

0Oto3

b1-06

Read sequence input
twice

Cntl Input Scans

Used to set the responsiveness of
the control inputs (forward/re-
verse and multi-function inputs.)

0: Two scans every 2 ms (Use
when connecting transistor
outputs.)

1: Two scans every 5 ms (Use
when connecting contact out-
puts or switches.)

0,1




8.2 Programming Mode Constants

Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VA | Open Page
Number i Range | Settin Oper- i Flux
D|sp|ay 9 9 ation Vit V;'g: \I/_é)(ggr Vector
Used to set the Operation mode by
Obperation selection :%wnchlng to the Remote mode us-
ath)er switching to re- | "8 the Local/Remote Key.
mote mode 0: Run signals that are input dur-
) ing mode switching are disre- )
b1-07 garded. (Input Run signals af- 0,1 0 X A A A A 6-9
ter switching the mode.)
LOC/REM RUN Sel 1: Run signals become effective
immediately after switching to
the Remote mode.
B DC Braking: b2
Name Change Control Methods
Constant - Setting | Factory | during
Description ) VIf | Open Page
Number i Range | Setting | Oper- i Flux
Display g g ation \%i vgg \I/_:cc;gr Veotor
Used to set the frequency which
Zero speed level (DC starts DC injection braking (the
injection braking initial excitation for flux vector
starting frequency) control) in units of 0.1 Hz when
b2-01 deceleration to stop is selected. 0.0 to 05 B B B B 7-37
” *When b2-01 is less than E1-09, | 10.0 ' X 6-29
E1-09 becomes the DC injec-
. tion braking starting frequency.
DClnj Start Freq Only with flux vector control is
b2-01 used.
- . Sets the DC injection braking cur-
Eﬁrgﬁcnon braking rent as a percentage of the Inverter
ted t.
b2-02 wecdenent 010100 | 50 x B | B | B | x [7-37
>kThe initial excitation current for
DCinj Current flux vector control depends on
the E2-03 setting.
Used to set the time to perform
DC injection braking DC injection braking (initial ex-
time at start citation for flux vector control) at
b2-03 start in units of 1 sef:ond. 0.00 to 0.00 9 B B B B 7-37
>kUsed to stop coasting motor and | 10.00 6-29
L restart it. When the set value is
DClnj Time @ Start 0, DC injection braking at start
is not performed.
Used to set the time to perform
DC injection braking DC injection braking (initial ex-
time at stop citation for flux vector control) at
stop in units of 1 second.
. 0.00 to B B B B 7-37
b2-04 *kUsed to prevent coasting after 10.00 0.50 x 6-29
the stop command is input. ’
- When the set value is 0.00, DC
DClnj Time @ Stop injection braking at stop is not
performed.




User Constants

8.2.1 Application Constants: b

B Speed Search: b3

Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VIt | open Page
Number ' Range | Setting | Oper- i Flux
Display g 9 ation i vlglgu \ll-e(zggr Vector
Sets the speed search function to
start when the run command is in-
Speed search selec- | put-
tion at start 0: Disabled (Starts from the
minimum output frequency.)
b3-01 1: Enabled (Speed search is 0,1 0 * X A A A A 7-37
started from the maximum fre-
quency. In a control method
with PG, the motor starts at the
SpdSrch at Start frequency of motor rotation
when the run command is
input.)
Sets the speed search operation
Speed search operat- | current as a percentage of the In-
ing current verter rated current.
b3-02 *kNot usually necessary to set. 010200 | 100 x A x A x |7-37
When restarting is not possible
SpdSrch Current with the set value, reduce the
value.
Sets the output frequency decel-
2%?]%?1 ?ﬁg)h decel- | eration time during speed search
in 1- d units.
b3-03 1 I-second untts _ Olto | 54 x Al x | A | x |7-37
>kSet the time for deceleration 10.0
SpdSrch Dec Time from the maximum output fre-
quency to 0 Hz.
*  When the control method is changed, the Inverter reverts to factory settings. (The open loop vector control factory settings will
be displayed.)
B Timer Function: b4
Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VIt | open Page
Number ' Range | Setting | Oper- i Flux
Display g 9 ation i vlglgu \ll-e(zggr Vector
Sets the timer function output
Timer function ON- ON-delay time (dead band) for the
delay time timer function input, in 1-second
b4-01 units. %)Otg 0.0 X A A A A |7-39
>kEnabled when the timer func- '
Delay-ON Timer tion is set for multi-function in-
puts and outputs.
) . Sets the timer function output
Timer function OFF- | OFF-delay time (dead band) for
delay time the timer function input, in 0.0t
b4-02 L-second units. 300 o | 00 x Al A | A | A |7-3
>kEnabled when the timer func- ’
Delay-OFF Timer tion is set for multi-function in-
puts and outputs.
H PID Control: b5
Name Change Control Methods
Constant L Setting | Factory | during
Description ; V/f | Open Page
Number ' Range | Setting | Oper- i Flux
Display g 9 ation i VI;ItGh \,Le"é;ﬁr Vector
PID control mode 0: Disabled
selection 1: Enabled (Deviation is D-con-
b5-01 trolled.) Oto2 0 x A A A A |7-42
PID Mode 2: Enabled (Feedback value is D-
controlled.)




8.2 Programming Mode Constants

Name Change Control Methods
Constant - Setting | Factory | during
_ Description . Oper- VA | open | g, |Page
Number Display Range | Setting at?on Vi \gg \,/_é,c?gr Voo
Proportional gain (P) Sets P-control proportional gain as
a percentage. 0.00 to
b5-02 . 25.00 1.00 O A A A A |7-42
PID Gain >kP-control is not performed when .
the setting is 0.00.
Integral (1) time Sets I-control integral time in
1-second units. 0.0 to
b5-03 . 1.0 O A A A A |7-42
PID | Time >kI-control is not performed when | 360.0
the setting is 0.0.
Integral (1) limit Sets the I-control limit as a per- 0.0 to
b5-04 — centage of the maximum output 100.0 O A A A A |7-42
PID I Limit frequency. 100.0
Differential (D) time Sets D-control derivative time in
1-second units. 0.00 to
b5-05 . 0.00 O A A A A |7-42
PID D Time *kD-control is not performed 10.00
when the setting is 0.00.
PID limit Sets the limit after PID-control as | o
b5-06 — a percentage of the maximum out- 100.0 O A A A A |7-42
PID Limit put frequency. 100.0
PID offset adjustment | Sets the offset after PID-control as | -100.0
b5-07 a percentage of the maximum out- to 0.0 O A A A A |7-43
PID Offset put frequency. +100.0
PID primary delay Sets the time constant for low pass
time constant filter for PID-control outputs in 0.00 to
b5-08 1-second units. 10.0 0.00 O A A A A |7-43
PID Delay Time >kNot usually necessary to set.
B Dwell Functions: b6
Con- Name Change Control Methods
stant - Setting | Factory | during
Description ) VIf | Open Page
Num- ' Range | Setting | Oper- i Flux
bor Display g g ation \%i vgg \I/_:cc;gr Veotor
Dwell frequency
at start . . 0.0 to
b6-01 Dwell et @ un ﬂman _ ‘ OFF 150.0 0.0 X A A A A 7-44
Start | ‘
Output frequency ‘
Dwell time at start w |
b6-02 [ Dwell Time @ l 000 1 00 x Al A | A | A [7-44
Start !
‘ Time
Dwell frequency b6-01 b6-03
at sto — 0.0to
b6-03 . ”pR — b6.02 voos | 1500 | 00 x A | A | A | A |74
well Ref @ Stop >*kThe dwell function is used to stop/start
Dwell time at stop the output frequency temporarily when
b6-04 | Dwell Time @ driving a motor with a heavy load. 018 :)0 0.0 x A A A A 7_44
Stop '
B Droop Control: b7
Name Change Control Methods
Constant - Setting | Factory | during
Description A VIt | open Page
Number i Range | Settin Oper- i Flux
Display 9 9 ation Wi vlggw \I/.é)(ggr Veotor
Sets the slip as a percentage of
Droop control gain maximum frequency when the
maximum output frequency is
b7-01 specified and the rated torque 0.0to 0.0 O X X X A 7-16
occurs. 100.0
Droop Gain *kDroop-control is not performed
when the setting is 0.0.




User Constants

8.2.1 Application Constants: b

Constant
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Oper-
ation

Control Methods

\

\ii
with
PG

Open
Loop
Vector

Flux
Vector

Page

b7-02

Droop control delay
time

Droop Delay Time

Droop control responsiveness
constant

>kWhen hunting or oscillation oc-

curs, increase the value.

0.03 to
2.00

0.05

B Energy Saving: b8

Constant
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Oper-
ation

Control Methods

\i

VIt
with
PG

Open
Loop
Vector

Flux
Vector

Page

b8-01

Energy-saving gain

Energy Save Gain

Sets the Inverter output voltage
when the energy-saving command
is input.

*kEnabled when the “energy-sav-
ing mode” command is set for
multi-function input. Set as a
percentage of the V/f pattern
voltage.

0to 100

80

7-12
7-33

b8-02

Energy-saving fre-
quency

Energy Save Freq

Sets the energy-saving effective
range minimum frequency in Hz.

>kThe energy-saving function is
only enabled when the frequen-
cy is greater than the energy-
saving frequency and the
speeds are consistent.

0.0 to
150.0

0.0

7-12
7-33

B Zero Servo: b9

Constant
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Oper-
ation

Control Methods

\

\ii
with
PG

Open
Loop
Vector

Flux
Vector

Page

b9-01

Zero-servo gain

Zero Servo Gain

Used to adjust the strength of the
zero-servo lock.

>kEnabled when the “zero-servo
command” is set for the multi-
function input. When the zero-
servo command has been input
and the frequency reference
drops below excitation level
(b2-01), a position control loop
is created and the motor stops.
Increasing the zero-servo gain
in turn increases the strength of
the lock. Increasing it by too
much will cause oscillation.

0 to 100

b9-02

Zero-servo comple-
tion width

Zero Servo Count

Sets the output width of the P-lock
completion signal.

>kEnabled when the “zero-servo
completion (end)” is set for a
multi-function input. The zero-
servo completion signal is ON
when the current position is
within the range (the zero-servo
position + zero-servo comple-
tion width.)
Set the allowable position dis-
placement from the zero-servo
position to 4 times the pulse
rate of the PG (pulse generator,
encoder) in use.

0to
16383

10




8.2 Programming Mode Constants

8.2.2 Autotuning Constants: C

B Acceleration/Deceleration: C1

Name Change Control Methods
Constant - Setting | Factory | during
Description ) VIf | Open Page
Number i Range | Settin Oper- i Flux
Display g g ation \%i vgg \I/.é:cc;gr Veotor
Acceleration time 1 Selts the ;ficcel%ratiolrll time to ac- 610
celerate from 0 to the maximum -
C1-01 ) output frequency, in 1-second O Q Q Q Q 6-17
Accel Time 1 units
Deceleration time 1 Sets the deceleration time to de- 6-10
C1-02 - celerate from the maximum output O Q Q Q Q ¢ 17
Decel Time 1 frequency to 0, in 1-second units.
Acceleration time 2 The acceleration time when the 6-10
C1-03 - multi-function input “accel/decel O B B B B |6.17
Accel Time 2 time 1” is set to ON.
Deceleration time 2 The deceleration time when the 6-10
C1-04 - multi-function input “accel/decel O B B B B |6.17
Decel Time 2 time 1” is set to ON.
Acceleration time 3 The acceleration time when the 6-10
C1-05 - multi-function input “accel/decel X A A A A le.17
Accel Time 3 time 2” is set to ON. 0.0 to
Deceleration time 3 The deceleration time when the 6000.0 10.0 6-10
C1-06 - multi-function input “accel/decel * X A A A A le.17
Decel Time 3 time 2” is set to ON.
Acceleration time 4 Thfit?Cfceletr_atiO}l tintlg Wheil/ (;he | 610
multi-function input “accel/dece -
C1-07 : time 1” and “accel/decel time 2” X ALA LA TA I67
Accel Time 4 are set to ON
Deceleration time 4 The deceleration time when the
multi-function input “accel/decel 6-10
C1-08 : time 1” and “accel/decel time 2” X ALA LA TA I67
Decel Time 4 are set to ON
] The deceleration time when the
Emergency stop time | multi-function input “Emergency
(fast) stop” is set to ON. 6-10
C1-09 >k This function can be used a X B B B B l6-17
Fast Stop Time stopped method when a fault
has been detected.
Accel/decel time set- .
C1-10  [fing unit (1) 8'(1)1fsecozd uf‘t‘fs 0.1 1 x Al A A A 80
Acc/Dec Units - imseconduntts
Sets the frequency for automatic
. acceleration/deceleration switch-
Accel/decel time ing.
switching frequency Below set frequency: Accel/decel
time 4
C1-11 me 0010 | g x Al A | A | A |6-11
Above set frequency: Accel/decel | 150.0
time 1
Acc/Dec SW Freq >kThe multi-function input “accel/
decel time 1” or “accel/decel
time 2” take priority.

The setting range for acceleration/deceleration times will differ according to the setting for C1-10 (the unit for acceleration/de-
celeration time.) When C1-10is set to 0, the setting range for acceleration/deceleration times becomes 0.00 to 600.00 seconds.




User Constants

8.2.2 Autotuning Constants: C

Bl S-curve Acceleration/Deceleration: C2

Con- Name Change Control Methods
stant - Setting | Factory | during
) Description : Oper- VA | open | g | Page
Nbugr]- Display Range | Setting atri)on VI v;ug Loop | yecror
S-curve charac-
. teristic time at ac- 0.0 to 0.20 A A A A |75
i celeration start All sections of the S-curve characteristic 2.50 ’ x i
SCrv Acc @ Start |time are set in seconds units.
S-curve charac- *kWhen the S-curve characteristic time is
teristic time at ac- set, the accel/decel times will increas.e 0.0 to
C2-02 | celeration end by qnly half of the S-curve characteris- 2 50 0.20 X A A A A 7-45
SCrv Ace @ End tic times at start and end. :
v AcC n
Run com- p————5g——) OFF
S-curve charac-  |mand™ }
teristic time at de- [Output frequency |
C2-03 |celeration start . 0025 | 020 x A|A|A|A |74
SCrv Dec @ '
Start
S-curve charac-
teristic time at de- 0.00 to
C2-04 | celeration end 2,50 0.00 x A A A A |7-45
SCrv Dec @ End
B Motor Slip Compensation: C3
. Name . thange Control Methods
onstant st etting | Factory uring
Description ; V/f | Open Page
Number ' Range | Setting | Oper- i Flux
Display g 9 ation i vlgltGh \,Le"é;ﬁr Vector
Used to improve speed accuracy
when operating with a load.
Slip compensation *kUsually setting is not necessary.
gain
When actual speed is low, in- 29
C3-01 crease the set value.. ) 0.0to 1.0 * 0O B " B B 7-
When actual speed is high, de- 25 7-45
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.
S_lip (?ompe'nsation Primary delay
Si i time is set in ms units.
ip compensation .
. . >kUsually setting is not necessary.
primary delay time Adjust when slip compensation
responsiveness is low, or speed 0to
C3-02 is not stabilized. 10000 200 * X A X A x | 7-46
When responsiveness is low, de-
Slip Comp Time crease the set value.
When speed is not stabilized, in-
crease the set value.
Slip compensation
Cc3-03 |limit Sets the slip compensation limitas | o ~sq | 200 < A < A x | 7-46
Siip Gomp Limit a percentage of motor rated slip.
0: Disabled.
Slip compensation 1: Enabled.
Se'e"t";.“ during re- >kWhen the slip compensation
generation during regeneration function
C3-04 has been activated, as regenera- | 0> 1 0 x A x A x |7-46
tion capacity increases momen-
. tarily, it may be necessary to
Slip Comp Regen use a braking option (Braking
Resistor Unit or Braking Unit.)




8.2 Programming Mode Constants

Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VA | Open Page
Number i Range | Settin Oper- i Flux
D|sp|ay 9 9 ation Vit V;'g: \I/_é)(ggr Vector

Used to set the flux calculation
Flux calculation meth- | method.
od 0: Flux is calculated based on the

C3-05 output frequency after com-

pensation. 0,1 0 X X X A x —

1: Flux is calculated based on the
output frequency before com-
pensation.

Flux Select

*  When the control method is changed, the Inverter reverts to factory settings. (The open loop vector control factory settings will

be displayed.)
B Torque Compensation: C4

Name Change Control Methods
Constant . Setting | Factory | during

) Description ) ? VA | open | Page
Number Display Range | Setting | Oper- | vy with | Loop Veotor

Sets torque compensation gain as

a ratio.

>kUsually setting is not necessary.

Torque compensation Adjust in the following circum-

gain stances:

¢ When the cable is long; increase
the set value.

e When the motor capacity is | ¢

C4-01 smaller than the Inverter capac- 2 500 1.00 O B B B x 7-47

ity (Max. applicable motor ca- '

pacity), increase the set values.

* When the motor is oscillating,
decrease the set values.

Torg Comp Gain
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 time is set in ms units.
orgue compensation .
timg constar?t >kUsually setting is not necessary.

Adjust in the following circum-
stances: 0to

e When the motor is oscillating, | 10000
increase the set values.

Torq Comp Time * When the responsiveness of the
motor is low, decrease the set
values.

C4-02 20 * X A A A x 7-47

*  When the control method is changed, the Inverter reverts to factory settings. (The open loop vector control factory settings will

be displayed.)
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8.2.2 Autotuning Constants: C

B Speed Control (ASR): C5

Con- Name Change Control Methods
stant g Setting | Factory | during
Description : Vit 1o Page
Num- Display P Range |Setting | OPer- | v | witn | Doop | [Flx |29
ber ation PG | Vector ector
ASR proportional 6.3
. (P) gain 1 Sets the proportional gain of the speed 0.00 to % -
C5-01 : loop (ASR.) 30000 | 20-00 O x | Bl x| B ey
ASR P Gain 1
ASR integral () ) ) 633
c5-02 |time 1 Sets the integral time of the speed loop 0.000 to 0.500 * O x B X B -
ASR) in 1-second units. 10.000 -
ASRITme1 | A5 6-41
. >kUsually setting is not necessary.
ASR proportional Set to change the rotational speed gain.
(P) gain 2
C5-03 For flux vedtor control 0.00t0 |00+ | O x | B | x | B |®F
Or Tlux vector controt P-C5-01 30000 6 _ 41
ASR P Gain 2 s
ASR integral (I) For V/f control with PG
. 4 - - -
time 2 1 P=C5-03
- 0.000 to 6-33
- I |=C5-! *
C5-04 ! 1=C5-04 10.000 0.500 O X B x B 6- 41
. 0 C5-07 E1-04 Motor
ASR | Time 2 speed
(Hz)
ASR limit Sets the upper limit for the compensation
) frequency for the speed control loop 0.0 to
C5-05 ASR Limit (ASR) to a percentage of the maximum 20.0 5.0 X X A X X 6-43
imi output frequency.
ASR primary Sets the filter time constant; the time
delay time from the speed loop to the torque com- 0.000 to
C5-06 mand output, in units of 1-second. 0.500 0.004 x x x x A 6-34
ASR Delay Time | sxUsually setting is not necessary.
ASR switching Sets the frequency for switching between
frequency Proportion Gain 1, 2 and Integral Time 1,
C5-07 : 2 in Hz units. (1)'50()‘8 0.0 x x | x | x | A |6-33
ASR Gain SW >k The multi-function input “ASR Gain ’
Freq SW” takes priority.
IAS.R integral (1) Set to a small value to prevent any radi-
Cs-08 |limit cal load change. Set to 100% of the max- | 0 to 400 | 400 X x X X A —
ASR | Limit imum output frequency.

*

When the control method is changed, the Inverter reverts to factory settings. (The open loop vector control factory settings will
be displayed.)
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B Carrier Frequency: C6

Con- Name Change Control Methods
stant i Setting | Factory | during
Description ) Vit | o Page
Num- Display P Range | Setting | OPer- | v | with | Doop | | 29
ber ation pG | Vector | Vestor
. Set the carrier frequency upper limit and
Carrier Frequ?n- lower limit in kHz units. (See note 2)
cy Upper Limit ) A
C6-01 The carrier frequency gain is set as fol- 2.0 2.0 % B B B B 7.48
lows:
Carrier Freq Max | >k In vector control mode, the upper
limit of the carrier frequency is fixed
at C6-01
Carrier Frequen-
cy Lower Limit «C6-01210.0: K=3 0.4
C6-02 Carrier frequency  « 10.0 > C6-01 = 5.0 : K=2 2 Oto 2.0 X A A X X 7-48
. . *5.0 > C6-01 : K=1 :
Carrier Freq Min P
Carrier Frequen- | 5 o, _ / w
cy Gain L Output frequency x Output
C6-03 I (C6-03) x K frequency 00 to 99 0 X A A X X 7-48
Carrier Gain 0 E1-04
(Max. output frequency)
B Hunting Prevention: C7
Name Change Control Methods
Constant s Setting | Factory | during
Description ) VIf | Open Page
Number i Range | Setting | Oper- i Flux
Display g g ation \%i vgg \I/_:cc;gr Veotor
0: Disabled
. ) 1: Enabled
Huntlng prevention ) . .
selection >kThe hunting prevention function
is used to stop a motor under a
light load from hunting.
C7-01 This function is exclusively for 0,1 1 x A A x x 7-12
the V/f control mode.
When greater responsiveness
Hunt Prev Select than oscillation control is re-
quired, set hunting prevention
to “disabled.”
Sets the ratio for hunting preven-
tion gain.
Hunting prevention *kUsually setting is not necessary.
gain Adjust in the following circum-
stances:
e When oscillation occurs due toa 0.00 to
C7-02 light load, increase the set val- | “5's) 1.00 x A A x x |7-13
ues. ’
e When the motor is stalled, de-
Hunt Prev Gain crease the set values.
If the set values become too large,
the motor may stall as a result of
non-controlled current.
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8.2.2 Autotuning Constants: C

B Factory Tuning: C8

Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VIt | open Page
Number ' Range | Setting | Oper- i Flux
Display g 9 ation i vlglgu \ll-e(zggr Vector
Sets the internal speed feedback
detection control section as a ra-
. tio.
AFR gain >kUsually setting is not necessary.
Adjust in the following circum-
stances:
. . 0.00 to
C8-08 * When hunting occurs, increase 1.00 X X X A X 7-5
10.00
the set values.
* Whenresponsivenessislow, de-
AFR Gain crease the set values.
Change the responsiveness in 0.05
units at a time, checking after
each change.
Speed_Feeqb?Ck ¢ Increase setting if hunting oc-
Detection Limit (ARF) curs. 0o
C8-09 |Time L . 2000 50 X x X A x —
* Decrease setting if response is
AFR Time poor.
Carrier frequency 0: Carrier frequency is set to
selection during auto- 2.0 kHz.
C8-30 |tuning . . 0,1 0 X X X A X —
1: Carrier frequency is set to a val-
Carrier in tune ue as set in C6-01.
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8.2.3 Reference Constants: d

B Preset Reference: d1

Name Change Control Methods
Constant -~ Setting |Factory | during
) Description ) J VA | open | Page
Number Display Range | Setting gtFi)grl; V/f VFV’ItGh \}_;é;gr N
Frequency reference Ser the fre_quency reference in the
units used in 01-03 (frequency
d1-01 reference display/set units.) The 0.00 O Q Q Q Q 6-7
factory setting unit for 01-03 is
Reference 1 Hz
Zrequency reference | e frequency reference when the
d1-02 multi-function input “multi-step 0.00 O Q Q Q Q 6-7
Reference 2 speed reference 17 is ON.
grequency reference | e frequency reference when the
d1-03 multi-function input “multi-step 0.00 O Q Q Q Q 6-7
Reference 3 speed reference 2” is ON.
Frequency reference | rp. frequency reference when the
d1-04 |4 multi-function input “multi-step 0.00 O Q Q Q Q 6-8
Reference 4 speed reference 1, 2” is ON.
Frequency reference | pp, frequency reference when the 0t
d1-05 |° multi-function input “multi-step 150 %O 0.00 O B B B B 6-8
Reference 5 speed reference 3” is ON. ’
grequency reference |y frequency reference when the
d1-06 multi-function input “multi-step 0.00 O B B B B 6-8
Reference 6 speed reference 1, 3” is ON.
Frequency reference | pp. frequency reference when the
d1-o7 |7 multi-function input “multi-step 0.00 O B B B B 6-8
Reference 7 speed reference 2, 3” is ON.
grequency reference |y frequency reference when the
d1-08 multi-function input “multi-step 0.00 O B B B B 6-8
Reference 8 speed reference 1, 2, 3” is ON.
Jog frequency refer- The _frequer}cy _referen(‘:‘e when the
ence multi-function inputs, “Jog fre-
d1-09 quency reference selection,” 6.00 O Q Q Q Q 6-8
Jog Ref “FJOG command,” and “RJOG
0g Reterence command” are ON.
B Reference Limits: d2
Name Change Control Methods
Constant - Setting | Factory | during
. Description A > VI | open | g Page
Number Display Range | Setting | Oper- | vy wih | foop Voot
Frequ?_nc_y reference Sets the output frequency upper 00t
d2-01 upper limit limit as a percentage of the maxi- 110 8 100.0 X B B B B |7-49
Ref Upper Limit mum output frequency. :
IF requ?nqy reference Sets the output frequency lower 00t
d2-02 ower limit limit as a percentage of the maxi- 109 8 0.0 X B B B B |7-49
Ref Lower Limit mum output frequency. ’
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8.2.3 Reference Constants: d

B Jump Frequencies: d3

Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VIt | open Page
Number ' Range | Setting | Oper- i Flux
Display g 9 ation i vlglgu \ll-e(zggr Vector
Jump frequency 1 Set the center values of the jump
d3-01 frequencies in Hz. 0.0 % B B B B 749
Jump Freq 1 >kThis function is disabled by set-
ting the jump frequency to
Jump frequency 2 0 Hz. Always ensure that the
} following applies: 0.0to )
d3-02 Jump Freq 2 1301 = 43-02 » d3-03 150.0 0.0 x B B B B |7-49
Operation in the jump frequen-
J f 3 cy range is prohibited but dur-
ump frequency ing acceleration and decelera-
d3-03 tion, speed changes smoothly 0.0 x B B B B 7-49
Jump Freq 3 without jump.
Jump frequency width S‘?fjs ltlh'e jﬁmp frequency band-
t .
d3-04 wicthin Hz , 00w 10 x B |B |B | B |7-9
Jump Bandwidth >kThe jump frequency will be the .
jump frequency + d3-04.
B Reference Frequency Hold: d4
Name Change Control Methods
Constant L Setting | Factory | during
Description ; V/f | Open Page
Number ' Range | Setting | Oper- i Flux
Display g g ation i VI;ItGh \,Le"é;ﬁr Vector
Sets whether or not 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 starts at 0.)
1: Enabled (when operation is
d4-01 stopped or the power is turned | 0,1 0 x A A A A |7-50
on again starts at the previous
hold frequency.)
>kThis function is available when
MOP Ref Memory the multi-function inputs “ac-
cel/decel Ramp Hold” or “up/
down” commands are set.
Sets the increase/decrease fre-
+ — Speed limits quency for analog frequency ref-
erences as a percentage of the
44-02 maximum output frequency. 0 to 100 25 A A A A 750
i >kThis function is available when ° * i
. the multi-function inputs “Trim
Trim Control Lvi Ctl Increase” or “Trim Ctl
Decrease” is set.
B Torque Control: d5
Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VIt | open Page
Number ' Range | Setting | Oper- i Flux
Display g 9 ation \i vlglgu \ll-e(zggr Vector
0: Speed control (C5-01 to
C5-07)
Torque control selec-
tion 1: Torque control
>kThis function is only available 7.18
d5-01 in flux vector control mode. 0,1 0 X X X X A
To use the function for switch- 7-24
ing between speed and torque
Torq Control Sel control, set to 0 and set the
multi-function input to “speed/
torque control change.”
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Constant
Number

Name

Display

Description

Setting
Range

Factory
Setting

Control Methods
V/f
with
PG

Change
during
Oper-
ation

Open Page
Loop

Vector

Flux

Vi Vector

d5-02

Torque reference
delay time

Torq Ref Filter

Sets the torque reference delay

time in ms units.

>k This function can be used to ad-
just the noise of the torque con-
trol signal or the responsive-
ness with the host controller.
When oscillation occurs during
torque control, increase the set
value.

0to
1000

d5-03

Speed limit selection

Speed Limit Sel

Sets the speed limit command
method for the torque control
mode.

1: The analog input limit from an
analog frequency reference
terminal (terminals 13 and 14.)

2: Limited by d5-04 constant set-
ting values.

1,2

d5-04

Speed limit

Speed Lmt Value

Sets the speed limit during torque
control as a percentage of the
maximum output frequency.

*kThis function is enabled when
d5-03 is set to 2. Directions are
as follows.
+: operation command direc-
tion
—: operation command opposite
direction

-120 to
+120

d5-05

Speed limit bias

Speed Lmt Bias

Sets the speed limit bias as a per-
centage of the maximum output
frequency.

>kBias is given to the specified
speed limit. It can be used to
adjust the margin for the speed
limit.

0to 120

10

d5-06

Speed/torque control
switching timer

Ref Hold Time

Sets the delay time from inputting
the multi-function input “speed/
torque control change” (from ON
to OFF or OFF to ON) until the
control is actually changed, in ms
units.
>kThis function is enabled when
the multi-function input “speed/
torque control change” is set. In
the speed/torque control
switching timer, the three ana-
log inputs hold the values of
when the “speed/torque control
change” changes. Always be
sure to allow time for this pro-
cess to finish completely.

0to
1000
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8.2.4 Motor Constant Constants: E

8.2.4 Motor Constant Constants: E

W V/f Pattern: E1

Con- Name Change Control Methods
stant - Setting | Factory | during
Description ; V/f | Open Page
Num- i Range | Setting | Oper- i Flux
bor Display g 9 ation i v&t; \,Le"é;ﬁr Vector
Input voltage %/ets the Inverter input voltage in units of 1 6-18
setting ' 360to | 450 6-21
E1-01 *kThis setting is used as the reference value | 460 1 X Q Q Q Q 6-31
Inout Volt for functions such as the protection func- 1 .
nput Voltage tions. 6-37
0: Standard fan-cooled motor (general-pur-
Motor selection pose motor)
1: Standard blower-cooled motor (Inverter- 6-21
E1-02 exclusive motor) 0,1 0 x Q Q Q Q 6-37
Motor Selec- >k This setting is used as the reference value
tion for functions such as the protection func-
tions.
V/fl pattern 0 to E: Select from the 15 preset patterns.
E1-03 |selection F: Custom user-set patterns (Applicable for | 0t0 F F x Q Q x x |6-22
V/F Selection settings E1-04 to E1-10.)
Max. output
frequency 50.0 to
E1-04 . 60.0 6-24
Max Frequen- 150.0 x Q Q Q Q
cy
Output voltage (V)
Max. voltage VMAX 0.0t0 | 4000
E1-05 (E1-05 510.0 o x Q | Q | Q | Q |6-24
Max Voltage (v BASE§ -
(E1-13)
Base frequen-
oy 0.0 to
E1-06 \¢] : 60.0 x Q Q Q Q |6-24
Base Frequen- (E1-08) 150.0
cy
Mid. output fre- (\E/Mw)) I
quency ‘ 0.0 to 3.0
- FMIN FB FA  FMAX : _
E1-07 Mid Frequency (E1-09) (E1-07) (E1-06) (E1-04) | 150.0 2 * Q Q A x |6-2
A
- >kTo set V/f characteristics in a straight line,
Mid. output fre- set the same values for E1-07 and E1-09. | 0.0 to 220
E1-08 |guency voltage In this case, the setting for E1-08 will be | 510.0 “1 x Q Q A x |6-24
Mid Voltage A disregarded. 1 *2
- Always ensure that the four frequencies
Min. output fre- are set in the following manner:
quenc 0.0 to 0.5
E1-09 Yy E1-04 (FMAX) = E1-06 (FA) > E1-07 150.0 . x Q Q Q A |6-24
Min Frequency (FB) = E1-09 (FMIN) ‘
Min. output fre- 0.0 to 4.0
E1-10 |duency voltage 510.0 *1 x Q | Q| A x |6-24
Min Voltage "1 *2
Mid. output fre-
quency 2 0.0 to 0.0
E1-11 : A A A A -—
Mid Frequency 150.0 3 *
B
Mid. output fre- [ Set only to fine-adjust V/f for the output
quency voltage | range when using flux vector control. 0.0 to 0.0
E1-12 | ) o . 510.0 B x A A A A -
Normally, this setting is not required. * 3
Mid Voltage B
Base voltage 0.0 to 0.0
E1-13 510.0 ) x A A Q Q [6-24
Base Voltage ]
* 1. These are values for a 400-V class Inverter. Multiply the values by approx. 1.5 for the 575-V class Inverter.

*2.

be displayed.)

*3,
*4,

E1-11 and E1-12 are disregarded when set to 0.0.
E1-13 is set to the same value as E1-05 by autotuning.

When the control method is changed, the Inverter reverts to factory settings. (The open loop vector control factory settings will
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B Motor Setup: E2

Name Change Control Methods
Constant - Setting | Factory | during
Description A VIt | open Page
Number i Range | Setting | Oper- i Flux
Display 9 9 ation Wi vlggw \I/.é)(ggr Veotor
Sets the motor rated current in 1 A
Motor rated current units. .
>kThese set values will become 3701
the reference values for motor V101 2000 6-21
E2-01 protection, torque limits and 740.0 1 X Q Q Q Q
) 6-37
torque control.
Motor Rated FLA These values will automatically
be set if they were set during
autotuning.
Sets the motor rated slip in Hz
Motor rated slip units.
*kThese set values will become 0.00 to 1.30 7-13
E2-02 the referer:f:e values for slip 20.00 *1 X A A Q Q 7.28
) compensation.
Motor Rated Slip These values will be automati-
cally set during autotuning.
Motor no-load current Sets the motor no-load current in
1 A units. 96.0 7-13
E2-03 ums _ St = x | Al A |la]a
No-Load Current >kThese values will be automati- 000.0 7-28
cally set during autotuning.
Number of motor Sets the number of motor poles. 6-37
E2-04 |Poles i i 21048 | 4 Q Q |
*kThese values will automatically 0 X x X 7.28
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 unitf. . 0.000 to O.?120 N A A A A 7-13
- skThese values will be automati- | 65.000 7-28
Term Resistance cally set during autotuning.
Motor leak induc- Sets the voltage drop due to motor
tance leakage inductance as a percent- 7.9
E2-06 age of the motor rated voltage. 0.0to 5.0 x x x A A )
. . 30.0 7-29
Leak Inductance *kThese values. will be automati-
cally set during autotuning.
Motor iron-core satu- Sets the motor iron-core saturation
ration coefficient 1 ;:]oefflcwnt at 50% of magnetic 0.00 to 7.9
E2-07 ux. 0.50 X X X A A
. . 0.50 7-29
Saturation Comp 1 *kThese values.wﬂl be automati-
cally set during autotuning.
Motor iron-core satu- Sets the motor iron-core saturation
ration coefficient 2 ;:]oefflcwnt at 75% of magnetic 0.00 to 7.9
E2-08 Ux. 0.75 X X X A A
. . 0.75 7-29
Saturation C > *kThese values will be automati-
aturation Lomp cally set during autotuning.
Sets motor mechanical loss as a
percentage of motor rated output
Motor mechanical (W) L
loss >kUsually setting is not necessary.
Adjust in the following circum-
E2-09 stances: 000 | 00 x x | x | x | A |7-29
* When torque loss is large due to ’
motor bearing.
. * When the torque loss in the
Mechanical Loss pump or fan is large.
The set mechanical loss will com-
pensate for torque.

* 1. The factory setting depends upon the Inverter capacity. The values for a 400-V class Inverter of 200 kW will be displayed. See
page 8 - 41.
* 2. The setting range is 10% to 200% of the Inverter’s rated output current. The values for a 400-V class Inverter of 200 kW will
be displayed.




User Constants

8.2.4 Motor Constant Constants: E

B Motor 2 Control Method: E3

Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VIt | open Page
Number i Range | Settin Oper- ; Flux
Display g 9 ation i vlglgu \ll-e(zggr Vector
Motor 2 control meth- 0: V/fcontrol
E3-01 |0d selection 1: o coln o . 0to2 2 x A x A x —
Control Method - Vpenfoop vector
B Motor 2 V/f Pattern: E4
Con- Name Change Control Methods
stant e Setting | Factory | during
Description ; V/f | Open Page
Num- i Range | Settin Oper- i Flux
bor Display g 9 ation i vlgltGh \,Le"é;ﬁr Vector
Motor 2 max.
output frequen-
E4-01 gy ol 600 | x| A | x | A | x |6-24
V/F2 Max Freq
Motor 2 max. 0.0t
voltage v to 400
E4-02 510.0 “ X A X A x |6-24
V/F2 Max Volt- Output voltage (V) #1
age VMAX
Motor 2 max. (E4-02)
voltage fre-
E4-03 |9uency (1)-500t8 60.0 x A | x | A | x |6-24
V/F2 Base ve '
Freq (E4-05)
Motor 2 mid.
VMIN
output frequen- o [ 3.0
E4-04 |cy 1 (E4-07) \ (Hz) , (1)'50(;8 i X A X A x | 6-24
- FMIN FB FA  FMAX :
V/F2 Mid Freq (E4-06) (E4-04) (E4-03) (E4-01)
Motor 2 mid.
output frequen- >kTo set V/f characteristics in a straight 0.0 to
E4-05 |Cy voltage 1 line, set the same values fo¥ E4-04 and 510.0 23-0 < A < A x 6-24
- E4-06. In this case, the setting for 1 1
V/F2 Mid Volt- E4-05 will be disregarded.
age Always ensure that the four frequen-
Motor 2 min. cies are set in the following manner:
output frequen- |  E4-01 (FMAX) = E4-03 (FA) > E4-04 0.0to 05
E4-06 |cy (FB) = E4-06 (FMIN) 150.0 o x A x A x |6-24
V/F2 Min Freq
Motor 2 min.
output frequen- 0.0 to 40
E4-07 |CY voltage 510.0 ° x A x A x |6-24
V/F2 Min Volt- "1
age

* 1. These are values for a 400-V class Inverter. Multiply the values by approx. 1.5 for the 575-V class Inverter.

* 2. When the control method is changed, the Inverter reverts to factory settings. (The open loop vector control factory settings will
be displayed.)
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B Motor 2 Setup: E5

Name Change Control Methods
Constant - Setting | Factory | during
Description A VIt | Open Page
Number i Range | Setting | Oper- i Flux
Display 9 9 ation i vlggw \I/.é)(ggr Veotor
Sets the motor rated current in 1 A
units.
Motor 2 rated current .
>kThese set values will become
the reference values for motor 37.0to 370.0
E5-01 protection, torque limits and 74;0'0 1 X A X A x 7-8
torque control. 2
Motor 2 rated FLA These values will automatically
be set if they were set during
autotuning.
Sets the motor rated slip in Hz
Motor 2 rated slip units.
*kThese set values will become 0.00 to 1.30
E5-02 the reference values for slip 20.00 51 x A x A x | 7-8
. compensation.
Motor 2 Slip Freq These values will be automati-
cally set during autotuning.
- - | Sets the motor no-load current in
Motor 2 no-load cur o 96.0
ts. .
Es-03 | s . . 0.00 to “ X A X A x 7-8
kThese values will be automati- | 2000.0
Motor 2 No-load 1 cally set during autotuning.
Motor 2 number of Sets the number of motor poles.
E5-04 |Poles *kThese values will automatically | 2 to 48 4 x x x x x -
Motor 2 # Poles be set during autotuning.
Motor 2 line-to-line Sets the motor phase-to-phase re-
E5.05 resistance sistance in Q unitf. . 0.000 to 0.?120 N A N A . 7.8
kThese values will be automati- | 65.000
Motor 2 term Ohms cally set during autotuning.
Motor 2 leak induc- Sets the voltage drop due to motor
t leakage inductance as a percent-
E5-06 ance age of the motor rated voltage 0.0to 3.0 A 7-9
- . 30.0 “ X x X x -
Motor 2 Leak *kThese values will be automati-
otor = Lea cally set during autotuning.

* 1. The factory setting depends upon the Inverter capacity. The values for a 400-V class Inverter of 200 kW will be displayed. See
page 8 - 41.

* 2. The setting range is 10% to 200% of the Inverter’s rated output current. The values for a 400-V class Inverter of 200 kW will
be displayed.
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8.2.5 Options Constants: F

8.2.5 Options Constants: F

B PG Option Setup: F1
Con- Name Change Control Methods
stant i Setting | Factory | during Vi
Num- Display Description Range |Setting | OPe™ | vyt | witn | teop | 0 Page
ber ation PG | Vector | Vector
PG constant Sets the number of PG (pulse generator or
F1-01 encoder) pulses. 0 to 600 . « Q . Q 6-26
) >kSets the number of pulses per motor revo- | 60000 6-39
PG Pulse/Rev lution.
. Sets the PG disconnection stopping method.
Op:er?tlon t PG 0: Ramp to stop (Deceleration stop using
igsr? (I::cl)rr::&t deceleration time 1, C1-02.)
F1-02 1:- Coast to stop . 0to3 1 X X B X B 6-27
2: Fast stop (Emergency stop using the 6-40
PG Fdbk Loss fast-stop time, C1-09.)
Sel 3: Continue operation (PGO is displayed,
and continues operation.)
Sets the stopping method when an over-
Operation speed (os) fault occurs.
selection at 0: Ramp to stop (Deceleration stop using
overspeed deceleration time 1, C1-02.) 6-28
F1-03 1: Coast to stop 0to3 1 X X B X B 6 - 40
2: Fast stop (Emergency stop using the .
PG Overspeed fast-stop time, C1-09.)
Sel 3: Continue operation (OS is displayed,
and continues operation.)
Sets the stopping method when a speed
Operation deviation (DEV) fault occurs.
selection at 0: Ramp to stop (Deceleration stop using
deviation deceleration time 1, C1-02.) 6-28
F1-04 1: Coast to stop 0to3 3 X X B X B 6 - 40
2: Fast stop (Emergency stop using the .
PG Deviation fast-stop time, C1-09.)
Sel 3: Continue operation (DEV is displayed
and continues operation.)
PG rotati 0: Phase A leads with forward run com-
rotation mand. (Phase B leads with reverse run
d.)
F1-05 comman 0,1 0 B B [6-26
PG Rotation 1: Phase B leads with forward run com- ? X % X
Sel mand. (Phase A leads with reverse run
command.)
Sets the division ratio for the PG speed con-
PG division trol card pulse output.
rate (PG pulse | Division ratio = (1+ n) /m (n=0,1 m=1 to
monitor) 32)
F1-06 F1-06 = L0 10132 | 1 x x | B | x | B |6-27
n m
>kThis constant is only effective when a
PG Output Ra- PG-B2 is used.
tio The possible division ratio settings are:
1/32 = F1-06 < 1.
Integral value Sets integral control during acceleration/de-
during accel/ celeration to either enabled or disabled.
decel enable/ | 0: Disabled (The integral function isn’t
F1-07 |disable used while accelerating or decelerating; 0,1 0 x X B x X 6-39
it is used at constant speeds.)
PG Ramp PI/l | 1. Enabled (The integral function is used at
Sel all times.)
Overspeed
detection level 6-28
F1-08 PG Overspd Sets the overspeed detection method. 0to120 | 115 x x A x A 6 - 40
level Frequencies above that set for F1-08 (set as
Overspeed a percentage of the maximum output fre-
p uency), which continue to exceed this fre-
detection delay | 44°"Y
time y quency for the detection time (F1-09), are 0.0 to 6-28
F1-09 detected as overspeed faults. 20 0.0* x X A x A 6 - 40
PG Overspd ’
Time
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Con- Name Change Control Methods
stant g Setting | Factory | during Vi
Num- Displa Description Range |Setting | OPer |y | it | Chop | Page
play / P | Vet
ber ation PG | Vector | Vector
Excessive
speed devi-
ation detection | Sets the speed deviation detection method. 6-28
F1-10 |level Any speed deviation above the F1-10 set 01050 10 X X A X A 6 - 40
PG Deviate level (set as a percentage of the maximum
Level output frequency), which continues for the
E - deviation detection time (F1-11) is detected
S xgeegsé\é?/i as a speed deviation.
a?ion detection >kSpeed deviation is the difference between 0.0t 6-28
F1-11 : actual motor speed and the reference -V 1o 0.5 x X A x A )
delay tlrhe command speed. 10.0 6-40
PG Deviate
Time
Number %f 1PG Sets the number of teeth on the gears if there
gear teet are gears between the PG and the motor.
F1-12 0 X X A X X 6-39
PG# Gear Motor speed (r/min) Load gear teeth
Teeth 1 No. of pulses input PG X 60 F1-13 0to
= - 1000
N“mtt’e't‘;fzp G No. of PG pulses(F1-01) . F1-12
F1-13 gear iee Motor gear teeth 0 X < A X < 6 -39
PG# Gear kA gear ratio of 1 will be used if either of
Teeth 2 these constants is set to 0.
PG open-cir- . . .
cuit detection Used to set the PG disconnection detection 0.0 to
F1-14 | time time. PGO will be detected if the detection 1'0 0 2.0 X X A X A 6-27
- time continues beyond the set time. :
PGO Time

ES

The setting range will change when the control method is changed. (The setting range for Open loop vector control will be dis-
played.)
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8.2.5 Options Constants: F

B Other Options Setup: F2 through F9

F2: Analog Reference Card F6: DO-08 Digital Output Card

F3: Digital Reference Card F7: Pulse Monitor Card

F4: Analog Monitor Card F8: SI-F/G

F5: DO-02 Digital Output Card F9: DOS/SI-B

Name Change Control Methods
Constant L Setting | Factory | during
Description ; V/f | Open Page
Numb i R Sett Oper- i Flux
umber Display ange etling ation \Z V'g'g] \I/_ec::c;gr Vector

Sets the functions for channel 1 to
3 which are effective when the
AI-14B Analog Reference Card is
Bi-polar or uni-polar used.
input selection 0: 3-channel individual (Channel
1: terminal 13, Channel 2: ter-
minal 14, Channel 3: terminal
F2-01 16) 0,1 0 x B B B B |7-53
1: 3-channel addition (Addition
values are the frequency refer-
ence)
Al-14 Input Sel >kWhen set to 0, select 1 for
b1-01. In this case the multi-
function input “Option/Inverter
selection” cannot be used.

Sets the Digital Reference Card
input method.

BCD 1% unit
BCD 0.1% unit
BCD 0.01% unit
BCD 1 Hz unit
BCD 0.1 Hz unit O0to7 0 x B B B B 7-53
BCD 0.01 Hz unit

BCD special setting (5-digit
DI Input input)

7: Binary input

Digital input option

F3-01

A O Al

k6 is only effective when the
DI-16H2 is used.

Channel 1 monitor Effective when the Analog Moni-

selection tor Card is used.

F4-01 Monitor selection: 1t033 2 x B B B B 7-54

AO Ch1 Select Set the number of the monitor

item to be output. (U1-[J])
Channel 1 gain Gain: 0.00 to

Fa-02 ) Set the multiple of 10 V for 550 | 100 O B | B | B | B |7-5
AO Ch1 Gain outputting monitor items.

Channel 2 monitor k4, 1(])3’ 1‘1’ 1%’913’ 14, 25, 28 can-
selection not be set. 29 to 31 are r}Ot

F4-03 used. When the AO-12isused | 1to 33 3 X B B B B 7-54
outputs of + 10 V are possible.

AO Ch2 Select In this case, set H4-07 (select
. multi-function analog output
Channel 2 gain signal level) to 1. When the 0.00 to
F4-04 ) AO-08 is used, only outputs of 2.50 0.50 O B B B B 7-54
AO Ch2 Gain 0 to +10 V are possible.
Channel 1 output Effective when a Digital Output
F5.01 | Selection Card is used. ‘ 0.0 to 0 % B B B B |7-54
Set the number of the multi-func- 37
DO-02 Ch1 Select tion output to be output.
Channel 2 output Effective when a Digital Output
F5.p | Selection Card is used. ‘ 0.0 to 1 X B B B B |7-54
Set the number of the multi-func- 37

DO-02 Ch2 Select tion output to be output.
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Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VA | Open Page
Number i Range | Settin Oper- i Flux
D|splay 9 9 ation Vit V;Ig \I/_é)(ggr Vector
g Effective when a DO-08 Digital
ﬁ)OUrIPUt mode selec Output Card is used.
F6-01 Set the output mode. 0,1 0 X B B B B 7-55
DO-08 Selection 0: 8—.channel individual outputs
1: Binary code output
Effective when the Pulse Monitor
F ol Card is used.
s gleé:gi)r;cy muttiple Sets the number of output pulses.
0: 1F, 1: 6F, 2: 10F, 3: 12F, 4: 36F
F7-01 >kF= the output frequency dis- Oto4 1 X B B B B |7-56
played in Hz.
Example: When O (1F) is set,
PO-36F Selection and the output frequency is 60
Hz, 60 pulses per second are
output. (50% duty)
Optical option (SI- 0: Deceleration to stop
F/G 1: Coast to st
F8-01 : oast 1o TP 003 | 1 O B |B |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 contac 0,1 0 x B |B |B |B | —
1: NC contact
E-15 Selection
External fault from
Fo-02 | Optical option O Always detect 01 | o0 x | B |B |B|B|—
EFO Detection 1: Detect during operation
Action for external 0: Deceleration to stop
fault from Optical op- | 1. Coast to st
F9-03 |tion o oooasiosiop 003 | 1 x B | B |B | B | —
2: Emergency stop
EFO Fault Act 3: Continue operation
Optical option trace
. sampling time _ 0 to .
F9-04 : 60000 0 X B B B B
Trace Sample Time
8.2.6 Terminal Constants: H
B Multi-function Inputs: H1
Change Control Methods
Constant ; Setting | Factory | during Vi
Number Name Display Range | Setting | OPe~ | vi | with | Coen | Flux Page
ation PG Vector Vector
Multi-function input 1 .
H1-01 (terminal 11) Terminal 11 Sel 0to 77 24 X B B B B 7-58
Multi-function input 2 .
H1-02 (terminal 12) Terminal 12 Sel 0to 77 14 X B B B B |7-58
Multi-function input 3 . "
H1-03 (terminal 13) Terminal 13 Sel 0to77 | 3(0) X B B B B |7-58
Multi-function input 4 . "
H1-04 (terminal 14) Terminal 14 Sel 0to77 | 4(3) X B B B B |7-58
Multi-function input 5 .
H1-05 (terminal 15) Terminal 15 Sel 0to77 | 6(4)* x B B B B |7-58
Multi-function input 6 .
H1-06 (terminal 16) Terminal 16 Sel 0to77 | 8(6)* x B B B B |7-58

The values in parentheses indicate initial values when initialized in 3-wire sequence.
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8.2.6 Terminal Constants: H

Multi-function Input Functions

Control Methods
sztlt:lr;g Function Vi \v/v//f %%e; Fux | Page
PG Vector vector

0 3-wire sequence (Forward/Reverse run command) O O O O |6-14
1 Local/Remote selection (ON: Operator, OFF: Constant setting) O O O O |7-58
2 Option/Inverter selection (ON: Option card) O O O O |7-58
8 x;lllet; ;gi(;g ?: (ierte fzrfg,f ?tllﬁs function is combined with “Master/auxiliary speed switch.” © © © O |6-14
4 Multi-step speed reference 2 O O O O |6-14
5 Multi-step speed reference 3 O O O O |6-14
6 Jog frequency reference (higher priority than multi-step speed reference) O O O O |6-14
7 Accel/Decel time 1 O O O O |6-17
8 External baseblock NO (NO contact: Baseblock at ON) O O O O |7-59
9 External baseblock NC (NC contact: Baseblock at OFF) O O O O |7-59
A Accel/Decel ramp hold (ON: Accel/decel stopped, frequency on hold) O O O O |7-59
B OH2 alarm signal input (ON: OH2 will be displayed) O O O O |7-60
C Multi-function analog input selection (ON: Enable) O O O O |7-60
D No V/f control with PG (ON: Speed feedback control disabled,) (normal V/f control) X O X X 7-60
E Speed control integral reset (ON: Integral control disabled) x O X O |7-60

F Not used. (Do not input this setting.) - - - - -
10 Up command (Always set with the down command) O O O O [7-61
11 Down command (Always set with the up command) O O O O |7-61
12 FJOG command (ON: Forward run at jog frequency d1-09) O @) @) O |6-17
13 RJOG command (ON: Reverse run at jog frequency d1-09) O @) @) O |6-17
14 Fault reset (Reset when turned ON) O O O O |7-62
15 Emergency stop (ON: Deceleration to stop in emergency stop time C1-09) O O O O |6-17
16 Motor switch command (Motor 2 selection) O - O - |7-62
18 gﬁzrt ifrlrllr::():tion input (Functions are set with b4-01, b4-02 and the timer function is set at the 0 0 0 O 17-39
19 PID control disable (ON: PID control disabled) O O O O |7-63
1A Accel/Decel time 2 O @) @) O |6-17
1B fCrz(rllzza;TCt; \r)IveriLeitzrrlzbrLe VE,E)I{\; I;?(l)lt ;:;r;zt.;;nts can be written-in. OFF: All constants other than 0 0 0 O 17-63
1C Trim control increase (ON: d4-02 frequencies are added to analog frequency references.) O O O O |7-63
1D Zéicrgsfz)ontrol decrease (ON: d4-02 frequencies are subtracted from analog frequency refer- 0 0 0 O 17-63
1E Analog frequency reference sample/hold O O O O |7-64
1F Frequency reference terminal 36/39 selection (ON: selects terminal 39) O O O O |6-17

External fault (Desired settings possible)
2(2);0 Input mode: NO contact/NC contact, Detection mode: Normal/during operation O O O O |7-64
Stopping method: Deceleration to stop, coast to stop, emergency stop or continue operation.

30 PID control integral reset (ON: Reset) O O O O -
60 DC injection braking command (ON: Performs DC injection braking) O O O O |7-67
61 External speed search command 1: Maximum output frequency (ON: speed search) O x O X 7-67
62 External speed search command 2: Set frequency (ON: speed search) O x O X 7-67
63 Energy-saving command (ON: Energy-saving control set for b8-01, b8-02) O O x X 7-12

64 External speed search command 3 O O O O -

65 KEB (deceleration at momentary power loss) command (NO contact) O O O O -

66 KEB (deceleration at momentary power loss) command (NO contact) O O O O -
71 Speed/torque control change (ON: Torque control) X x x O |7-67
72 Zero-servo command (ON: Zero-servo) x x x O |7-68
77 Speed control (ASR) proportional gain switch (ON: C5-03) X x x O |7-68
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B Multi-function Outputs: H2

Change Control Methods
‘Nomber Name Display Range | Seting | Oper | vy | i | e [ e | Page
ation PG | Vector Vector
H2-01 ?fg;;fﬁgcég_%';)‘p“t Terminal 53 Sel 01037 | 0 x B |B |B |B |7-7
Ho-02 | Multi-functioninput f r it 19 Sel 01037 | 1 x B |B | B | B [7-7
(terminal 19)
Ho-03 | Multi-functioninput f r it 20 Sel 01037 | 2 x B |B | B | B [7-7
(terminal 20)
Multi-function Output Functions
Control Methods
sztlt U;g Function Vit \v/v//f C\,’;%i; C":: Page
PG | tor tor
0 During run (ON: run command is ON or voltage is being output) OO |0 |0 |7-7
1 Zero-speed o]0 |0 |0 |7-71
2 Frequency agree 1: (Detection width L4-02) OJ]O0 |0 |O |7-83
3 Desired frequency agree 1 (ON: Output frequency = +1.4-01, detection width in L4-02) OO |O|O |7-83
4 Frequency (Four) detection 1 (ON: +L4-01= output frequency = -L.4-01, detection width in L4-02) OJ]O0 |0 |0 |7-83
5 Frequency (Four) detection 2 . o olololo|7-s
(ON: Output frequency = +L4-01 or output frequency = -L4-01, detection width in L4-02)
6 Inverter operation ready READY: After initialization, no faults OO 0O |0 -
7 During DC bus undervoltage (UV) detection |10 10 |0 -
8 During baseblock (ON: during baseblock) |10 10 |0 -
9 Frequency reference selection (ON: Frequency reference from Operator) |10 O[O -
A Run command selection (ON: Run command from Operator) |10 O[O -
B Overtorque detection 1 NO (NO contact: Overtorque detection at ON) OJ]O0 |0 |O |7-8
c ﬁﬁ;;gi )frequency reference (Effective when operation selection is “1” for L4-05 frequency reference olololo|7-8
D Braking resistor fault (ON: Resistor overheat or braking transistor fault) |10 O[O -
E Fault (ON: Faults other than CPF00, CPFO1 have occurred.) OO0 0|0 |9-2
F Not used. (Do not set.) i e i -
10 Minor fault (ON: Alarm displayed) OO |]O |O|9-6
11 Fault reset command active OO0 |0 |0 -
12 Timer function output OJ]O0 |0 |0 |7-39
13 Frequency agree 2 (Detection width: L4-04) OO |O|O |7-83
14 Desired frequency agree 2 (ON: Output frequency = L4-03, detection width in L4-04) o]0 |0 |0 |7-83
15 Frequency detection 3 (ON: Output frequency = —L.4-03, detection width in L4-04) o]0 |0 |0 |7-83
16 Frequency detection 4 (ON: Output frequency = -1.4-03, detection width in L4-04) OO |O|O |7-83
17 Overtorque detection 1 NC (NC Contact: Ttorque detection at OFF) OJ]O0 |0 |O |7-8
18 Overtorque detection 2 NO (NO Contact: Torque detection at ON) OJ]O0 |0 |O |7-8
19 Overtorque detection 2 NC (NC Contact: Torque detection at OFF) OO |O |0 |7-85
1A During reverse run (ON: During reverse run) |10 O[O -
1B During baseblock 2 (OFF: During baseblock) |10 10 |0 -
1C Motor selection (Motor under selection) - - - | - -
1D Regenerating (ON: Regenerating) X x x | O -
1E Restart enabled (ON: Restart enabled) OO |O |O |7-84
1F Motor overload (OL1) pre-alarm (ON: 90% or more of the detection level) OO |0 |0 |7-7
20 Inverter overheat (OH) pre-alarm (ON: Temperature exceeds L8-02 setting) OO |0 |0 |7-7
30 During torque limit (current limit) (ON: During torque limit) x x |O|O -
31 During speed limit. (ON: During speed limit) X x x | O -
33 Zero-servo end (ON: Zero-servo function completed) X x x | O |7-71
37 t[1)(1)1r11'1£1tg0 Irjun 2 (ON: Frequency output, OFF: Base block, DC injection braking, initial excitation, opera- olololo |7-7
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8.2.6 Terminal Constants: H

H Analog Inputs: H3

Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VIt | open Page
Number ' Range | Setting | Oper- i Flux
Display g 9 ation i vlglgu \I/.eo(ggr Vector
Signal level selection 0. ( to + 10V [11-bit + polarity
H3-01 | (terminal 36) (positive/negative) input] 0,1 0 x B B B B 6-4
Term 36 Signal 1: 0to+10V
Gain (terminal 36) Sets the frequency when 10 V is 0.0 to
H3-02 - - input, as a percentage of the maxi- | ;0057 | 100.0 O B B B B 6-6
Terminal 36 Gain mum output frequency. :
Bias (terminal 36) Sets the frequency when 0 V is in- | —100.0
H3-03 - - put, as a percentage of the maxi- to 0.0 O B B B B 6-6
Terminal 36 Bias mum frequency. +100.0
Signal level selection 0. ( to + 10V [11-bit + polarity
H3-04 |(terminal 42) (positive/negative) input] 0,1 0 x B B B B 6-6
Term 42 Signal 1: Oto =10V
Multi-functi_o n Ia‘?;loQ Select from the functions listed in
H3-05 | input (terminal 42) the following table. Refer to page | O to 1F 0 x B B B B 6-5
Terminal 42 Sel 7-72.
Gain (terminal 42) Sets Fheliilgl}t %e(l)ir{/ (level) when
t S A
H3-06 e e | 10000 | 1000 | O | B | B | B | B |66
Terminal 42 Gain Set according to the 100% value :
on page 7 - 72.
Bias (terminal 42) tSets .theli‘r‘lglllt‘ (g)a\i? (level) when _100.0
H3-07 s B e to 0.0 o) B [B |B | B [6-6
Terminal 42 Bias Set according to the 100% value +100.0
on page 7-72
Signal level selection | 0: 0t +10 V (Always cut jump-
) er wire J1)
(terminal 39)
H3-08 1: 0to =10 V (Always cut jump- | Oto2 2 x A A A A 6-4
T 39 Sel er wire J1)
erm 99 5e 2: 41020 mA (10-bit input)
Multi-function analog | Set as for H3-05.
H3-09 input (terminal 39) *kCannot be set to 0. The 1F func- | | {5 |F 1F x A A A A 6-4
; tion will become “frequency
Terminal 39 Sel reference.”
Sets the input gain (level) when
Gain (terminal 39) terminal 39 is 10 V (20 mA).
Set according to the 100% value 0.0 to
H3-10 on page 7 - 72. 1000.0 | 100.0 O A A A A 6-6
Terminal 39 Gain If H3-09 = “1F” the setting in
H3-02 is used.
Sets the input gain (level) when
Bias (terminal 39) terminal 39 is 0 V (4 mA).
. -100.0
H3-11 Set according to the 100% value to 0.0 o A A A A 6-6
on page 7 - 72. +100.0
Terminal 39 Bias If H3-09 = “1F” the setting in ’
H3-03 is used.
Analog input filter Sets terminals 36, 39, 42 to prima-
time constant ry delay filter time constant, in 0.00 to
H3-12 seconds units. 2.00 0.00 X A A A A 6-7
Filter Avg Time >kEffective for noise control etc.
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H3-05 and H3-09 Settings

Control Methods
Settin Function Contents N/ e
9 v | with | Toop | X
PG Vector
H3-05: Auxiliary frequency refer-
0 ence Maximum output frequency O O O O
H3-09: “0” cannot be set
. Frequency reference (voltage) com-
1 Frequency gain O O O O
mand value
. Maximum output frequency (added
2 Frequency bias 0 H3-03) O O O O
4 Voltage bias Motor rated voltage (E1-05) @) O x x
Accel/decel change (reduction coef- | Set acceleration and deceleration
5 ficient) times (C1-01 to C1-08) o O O O
DC injection braking current Inverter rated output current O O O x
Overtorque detection level Motor rated torque O O O O
8 Stall prevention level during run Inverter rated current O O X X
9 Slrequency reference lower limit lev- Maximum output frequency 0O 0 0 0
A Jump frequency Maximum output frequency O O O O
B PID feedback Maximum output frequency O O O O
10 Forward torque limit Motor’s rated torque x X O O
11 Reverse torque limit Motor’s rated torque x X O O
12 Regenerative torque limit Motor’s rated torque x X O O
13 Torque reference/torque limit at Motor’s rated torque < N N 0
speed control
14 Torque compensation bias Motor’s rated torque X x x O
15 Forward/reverse torque limit Motor’s rated torque x X O O
H3-05: Not used (terminal 39: fre- _
1F quency reference) 0) O O O
H3-09: Frequency reference Maximum output frequency
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8.2.6 Terminal Constants: H

H Analog Outputs: H4

Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VIt | open Page
Number ' Range | Setting | Oper- i Flux
Display g 9 ation i vlglgu \I/.eo(ggr Vector
Moni lecti Sets the number of the monitor
onitor selection item to be output (U1-[JJ) from
(terminal 45) terminal 21.
H4-01 1t033 2 x B B B B 7-74
k4, 10, 11, 12, 13, 14, 25, 28 can-
Terminal 45 Sel not be set and 29 to 31 are not
used.
. . Sets the multi-function analog
Gain (terminal 45) output 1 voltage level gain. 0.00 t
.00 to
H4-02 Sets whether the monitor item 250 1.00 O B B B B |7-74
Terminal 45 Gain output will be output in multiples
of 10 V.
. . Sets the multi-function analog
Bias (terminal 45) output 1 voltage level bias. 10.0
-10.0 to
H4-03 Sets output characteristic up/down | 100 0.0 O B B B B |7-74
Terminal 45 Bias parallel movement as a percentage
of 10 V.
Moni lecti Sets the number of the monitor
onitor selection item to be output (U1-[JJ) from
(terminal 48) terminal 48.
H4-04 1t033 3 x B B B B 7-74
k4, 10, 11, 12, 13, 14, 25, 28 can-
Terminal 48 Sel not be set and 29 to 31 are not
used.
. . Sets the multi-function analog
Gain (terminal 48) output 2 voltage level gain. 0.00 t
.00 to
H4-05 Sets whether the monitor item 250 0.50 O B B B B |7-74
Terminal 48 Gain output will be output in multiples
of 10 V.
. . Sets the multi-function analog
Bias (terminal 48) output 2 voltage level bias. 10.0
-10.0to
H4-06 Sets output characteristic up/down | 100 0.0 O B B B B |7-74
Terminal 48 Bias parallel movement as a percentage
of 10 V.
Sets the signal output level for
Analog output signal multijfunction outputs 1 and 2
level selection (terminals 45, 48.)
0: 0to+10 V output
H4-07 o+ voulpu 0,1 0 x B |B |[B | B |7-7
1: 0to +10 V output
>kThe optional Analog Monitor
AO Level Select Card may also be used with this
setting.
B MEMOBUS Communications: H5
Name Change Control Methods
Constant L Setting | Factory | during
Description ; V/f | Open Page
Number i Range | Settin Oper- i Flux
Display g 9 ation i vlgltGh \,Le"é;ﬁr Vector
Station address
H5-01 - Set the Inverter’s node address. 0 to 20 1F X A A A A 7-75
Serial Comm Adr
Set the baud rate for 6CN ME-
Communication MOBUS communications.
speed selection 0: 1200 bps
H5-02 1: 2400 bps Oto3 3 x A A A A |7-75
Serial Com Sel 2: 4800 bps
3: 9600 bps
— . Set the parity for 6CN MEMO-
Communication parity L
selection BUS comrTlumcatlons.
H5-03 0: No parity 0to2 0 X A A A A 7-175
Serial Com Sel 1: Even paflty
2: Odd parity
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Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VA | Open Page
Number i Range | Settin Oper- i Flux
D|sp|ay 9 9 ation Vit V;Ig \I/_é)(ggr Vector
. Set the stopping method for com-
Stopping m‘?tho.d af- munications errors.
ter communication er- .
ror 0: Deceleration stop
H5-04 . 0to3 3 X A A A A 7-75
1: Coast to stop
Serial Fault Sel 2: Emergency stop
3: Continue operation
Communication error | S¢t Whether or not a communica-
. . tions timeout is to be detected as a
detection selection S
H5_05 communications error. 0, 1 1 X A A A A 7-76
. 0: Do not detect.
Serial Flt Dtct
1: Detect
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8.2.7 Protection Constants: L

8.2.7 Protection Constants: L

B Motor Overload: L1

Name Control Methods

c s thange
onstant it etting | Factory uring
Description ; V/f | Open Page
Number ' Range | Settin Oper- i Flux
Display g 9 ation i vlgltGh \,Le"é;ﬁr Vector
Sets whether the motor overload
function is enabled or disabled at
electric thermal overload relay.
Motor protection 0: Disabled
selection 1: Enabled

>k In some applications when the
Inverter power supply is turned
L1-01 off, the thermal value is reset, 0,1 1 X B B B B 7-176
so even if this constant is set to
1, (Enabled), protection may
not be effective.
When several motors are con-
nected to one Inverter, set to 0
(Disabled) and ensure that each
motor is installed with a protec-
tion device.

MOL Fault Select

Sets the electric thermal detection

Motor protection time time in seconds units.
constant >kUsually setting is not necessary.
The factory setting is 150% 0.1 to
L1-02 overload for one minute. 50 1.0 X B B B B |7-76
‘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 Change Control Methods

Constant Description Setting | Factory | during VA | open

Number i Range | Settin Oper- ; Flux
Display g 9 ation i vlglgu \ll-e(zggr Vector

Page

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-
L2-01 ceedeq, undervoltage fault
detection.)

2: Enabled while CPU is operat-
ing. (Restarts when power re-
turns during control opera-
tions. Does not detect under-
voltage fault.

0to2 0 x B B B B 7-71

PwrL Selection

Momentary power Sets the recovery time, when mo-
loss ridethru time mentary power loss selection 0.0to 1.0
L2-02 . o B B B
- (L2-01) is set to 1, in units of one 2.0 *1
PwrL Ridethru t second.

Sets the Inverter’s minimum base-
block time in units of one second,
Min. baseblock time when the Inverter is restarted after
power loss ridethrough.

L2-03 >kSets the time for the motor’s re- | 0.0 to 10.0 X B B B B 7.78
sidual voltage to dissipate. 255 *1

When an overcurrent occurs
PwrL Baseblock t when starting a speed search or
DC injection braking, increase
the set values.
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Name Change Control Methods

Constant - Setting | Factory | during Vi
Number Display Description Range | Setting | Oper- | Wi{h ‘Eggg
ation PG | Vector

Page

Flux
Vector

Sets the time required to return to
normal voltage at the completion
of a speed search, in units of one
second.

0.0 to

L2-04 >kSet the time required for a 5.0 0.3 X A A A A 7-78
400-V class Inverter to recover '
PwrL V/F Ramp t from 0 V to 400 VAC.

(For the 575-V class Inverter,
the time from 0 V to 575 VAC.)

Sets the main circuit under volt-
Undervoltage detec- | age (UV) detection level (main
tion level circuit DC voltage) in V units. 300 to 380
L2-05 *kUsually setting is not necessary. | 420 + x A A A A |7-78
Insert an AC reactor to lower *

PUV Det Level the main circuit undervoltage
detection level.

Voltage recovery time

. Restores the operating conditions
KEB deceleration rate | for momentary power loss by ap-
L2-06 plying a freguency deceleration to | 0.0 to 0.0 N A A
create inertia energy when a pow- | 100.0

KEB Frequency er loss occurs, and thus avoid the
power loss.

* 1. The factory setting depends upon the Inverter capacity. The values for a 400-V class Inverter of 200 kW will be displayed. See
page 8 - 41.

* 2. These are values for a 400-V class Inverter. Multiply the value by approx. 1.5 for a 575-V class Inverter.
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8.2.7 Protection Constants: L

H Stall Prevention: L3

Constant
Number

Name

Display

Description

Setting
Range

Factory
Setting

Change
during
Oper-
ation

Control Methods

Vi Open
V/f with Loop
PG | Vector

Flux
Vector

Page

L3-01

Stall prevention
selection during accel

StallP Accel Sel

0: Disabled (Acceleration as set.
With a heavy load, the motor
may stall.)

—

Enabled (Acceleration stopped
when L3-02 level is exceeded.
Acceleration starts again when
the current is returned.)

2: Intelligent acceleration mode
(Using the L3-02 level as a ba-
sis, acceleration is automati-
cally adjusted. Set acceleration
time is disregarded.)

Oto2

L3-02

Stall prevention level
during accel

StallP Accel Lvl

Effective when L3-01 is setto 1 or
2.

Set as a percentage of Inverter
rated current.

*kUsually setting is not necessary.
The factory setting reduces the
set values when the motor
stalls.

0 to 200

150

L3-03

Stall prevention limit
during accel

StallP CHP Lvl

Sets the lower limit for stall pre-
vention during acceleration, as a
percentage of the Inverter rated

current, when operation is in the
frequency range above the maxi-
mum voltage frequency (E1-06.)

*kUsually setting is not necessary.

0 to 100

50

L3-04

Stall prevention
selection during decel

StallP Decel Sel

0: Disabled (Deceleration as set.
If deceleration time is too
short, a main circuit overvol-
tage may result.)

1: Enabled (Deceleration is
stopped when the main circuit
voltage exceeds the overvol-
tage level. Deceleration re-
starts when voltage is re-
turned.)

2: Intelligent deceleration mode
(Deceleration rate is automati-
cally adjusted so that in Invert-
er can decelerate in the short-
est possible time. Set decelera-
tion time is disregarded.)

>kWhen a braking option (Brak-

ing Resistor Unit or Braking
Unit) is used, always set to 0
(Disabled.)

Oto2

L3-05

Stall prevention
selection during run-
ning

StallP Run Sel

0: Disabled (Runs as set. With a
heavy load, the motor may
stall.)

1: Enabled: Deceleration time 1
(the deceleration time for the
stall prevention function is
C1-02.)

2: Enabled: Deceleration time 2
(the deceleration time for the

stall prevention function is
C1-04.)

Oto2

L3-06

Stall prevention level
during running

StallP Run Level

Effective when L3-04 is 1 or 2.

Set as a percentage of the Inverter
rated current.

>kUsually setting is not necessary.
The factory setting reduces the
set values when the motor
stalls.

30 to
200

160
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B Reference Detection: L4

Name Change Control Methods
Constant - Setting | Factory | during
Description A VIt | open Page
Number i Range | Setting | Oper- i Flux
Display 9 9 ation Wi vlggw \I/.é)(ggr Veotor
Effective when “Desired frequen-
Speed agree detec- | cy (ref/setting) agree 1,” “Fre-
tion level quency detection 1,” “Frequency
L4-01 detection 2,” are set for multi- 0.0to 0.0 X B B B B 7-83
function output. 150.0
Spd Agree Level Frequencies to be detected are set
in Hz units.
Effective when “Frequency (ref/
Speed agree detec- out) agree 1,” “Desired frequency
tion width (ref/setting) agree 1,” “Frequency
detection 1,” “Frequency detec- 0.0 to
L4-02 tion 2” are set for multi-function 20.0 20 X B B B B 7-83
output.
Spd Agree Width Sets the frequency detection width
in Hz units.
Effective when “Desired frequen-
Speed Agree detec- | cy (ref/setting) agree 2,” “Fre-
tion level (+/-) quency detection 3,” “Frequency | -150.0
L4-03 detection 4,” are set for multi- to 0.0 X A A A A 7-83
function output. +150.0
Spd Agree Lvl + - Frequency detection width is set
in Hz units.
Effective when “Frequency (ref/
Speed agree detec- out) agree 2,” “Desired frequency
tion width (+/-) (ref/setting) agree 1,” “Frequency
detection 3,” “Frequency detec- 0.0 to
L4-04 tion 4” are set for multi-function 20.0 20 X A A A A 7-83
output.
Spd Agree Wdth + - Frequency detection width is set
in Hz units.
0: Stop (Operation follows the
Operation when fre- frequency reference.)
quency reference is 1: Operation at 80% speed con-
missing tinues. (At 80% of speed be-
L4-05 fore the frequency reference 0,1 0 x A A A A 7-83
was lost)
*kFrequency reference is lost: Fre-
Ref Loss Sel quency reference dropped over
90% in 400 ms.
B Fault Restart: L5
Name Change Control Methods
Constant - Setting | Factory | during
Description ) VIf | Open Page
Number i Range | Setting | Oper- i Flux
Display g g ation \%i vgg \I/_éncc;gr Veotor
Number of auto re- Sets the number of auto restart at-
start attempts tempts.
L5-01 Automatically restarts after a fault | 0 to 10 0 x B B B B |7-84
and conducts a speed search from
Num of Restarts the run frequency.
: Sets whether a fault contact output
Auto rgstar’[ operation | js activated during fault restart.
selection 0: Not output (Fault contact is
L5-02 not activated.) 0,1 0 x B B B B |7-85
Restart Sel 1: Output (Fault contact is acti-
vated.)
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8.2.7 Protection Constants: L

H Torque Detection: L6

Name Change Control Methods
Constant - Setting | Factory | during
Description ’ VIt | open Page
Number ' Range | Setting | Oper- i Flux
Display g 9 ation i vlglgu \I/.eo(ggr 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/Opera-
tion continues after detection
L6-01 (Minor fault) Oto4 0 x B B B B 7-85
3: Detection during speed agree
only/Inverter output is shut off
Torq Det 1 Sel after detection (Fault)
4: Detection during run/Inverter
output is shut off after detec-
tion (Fault)
Torque detection level | Vector control: Motor rated torque
is set as 100%.
602 | pheas TR 010300 | 150 x B |[B |B |B [7-8
V/f control: Inverter rated current
Torq Det 1 Lvl is set as 100%.
Torque detection time
603 |1 Sets the torque detection time in 0.0to 0.1 X B B B B |7-85
- 1-second units. 10.0
Torq Det 1 Time
Torque detection Setting procedure is the same as
Le-04 |Selection2 for “Torque detection selection 1” | (1o 4 0 X A A A A |7-85
Torq Det 2 Sel (L6-01 to L6-03.)
- The following outputs are pos-
Torque detection level | sible:
L6-05 2 Torque detection selection 1: 0to 300 150 X A A A A 7-85
Torq Det 2 Lvl Multi-function output “Torque
— detection selection 1” NO/NC
Torque detection time . .
2 Torque detection selection 2: 0.0 to
L6-06 Multi-function output “Torque 10.0 0.1 x A A A A |7-85
Torq Det 2 Time detection selection 2” NO/NC
B Torque Limit: L7
Con- Name Change Control Modes
stant Description Setting | Factory %Jring Vi | open Page
Num- i Range | Settin per- i Flux
bor Display g 9 ation i v&t; \,Le"é;ﬁr Vector
Forward torque 7-4
L7-01 | limit 00300 | 200 x x | x | B | B |
Torq Limit Fwd o )
Sets the torque limit value as a percentage
Beyerse torque | of the motor rated torque. 7.4
L7-02 limit Four individual regions can be set. 0 to 300 200 X X X B B 726
. Output torque -
Torq Limit Rev Forward side
Forward regen-
erative torque 3 -
limit 2 Regenera- -
L7-03 & five state 0to300 | 200 x X x B B 726
Torqg Lmt Fwd Regenora:
Rgn tive state
Reverse re-
genera}.lve.' Reverse side 7-4
L7-04 |torque limit 010300 | 200 x x | x | B | B |
Torg Lmt Rev i
Rgn




8.2 Programming Mode Constants

B Hardware Protection: L8

Name Change Control Methods
Constant - Setting | Factory | during
Description A VIt | open Page
Number i Range | Setting | Oper- i Flux
Display 9 9 ation Wi vlggw \I/.é)(ggr Veotor
Protect selection for | . Disabled (no overheating
internal DB resistor protection)
L8-01 (Type ERF) . 0,1 0 x B B B B 7-86
1: Enabled (overheating protec-
DB Resistor Prot tion)
Overheat | Sets the detection temperature for
Iezg{ eat pre-alarm the Inverter overheat detection
-al in °C.
L8-02 pre-alafm in S0to 95 x A | A | A | A |7-87
*kThe pre-alarm detects when the 110
OH Pre-Alarm Lvl cooling fin temperature reaches
the set value.
Sets the operation for when the In-
verter overheat pre-alarm goes
Operation selection ON.
after overheat pre- 0: Ramp to stop in deceleration
alarm time C1-02.
1: Coast to stop
L8-03 2: Fast stop in fast-stop time 0to3 3 X A A A A 7-87
C1-09.
3: Continue operation (Monitor
displ ly.
OH Pre-Alarm Sel isplay only.)
>k A fault will be given in setting 0
to 2 and a minor fault will be
given in setting 3.
0: Disabled
Input open-phase .
protection selection 1: Enabled (Detects if input cur-
L8-05 rent opep-phase, power s.upp.ly 0,1 0 % A A A A 7.87
voltage imbalance or main cir-
Ph Loss In Sel cuit electrostatic capacitor de-
terioration occurs.)
0: Disabled
Output open-phase 1: Enabled (Outp}lt open-phase
protection selection detected at less than 5% of In-
verter rated current.)
L8-07 *kOutput open-phase detection 0,1 0 x A A A A 7-87
may occur or detection may not
work inadvertently when ap-
Ph Loss Out Sel plied motor capacity is small
for Inverter capacity. In this
case, set to 0 (Disabled.)
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8.2.8 Operator Constants: o

8.2.8 Operator Constants: o

B Monitor Select: o1

Con- Name Change Control Methods
stant - Setting | Factory | during
Description ; V/f | Open Page
Num- i Range | Setting | Oper- i Flux
bor Display g 9 ation i vlgltGh \,Le"é;ﬁr Vector
Monitor selec- Set the number of the monitor item to be
tion displayed in the earliest 4 monitor items.
01-01 (u1-00) 41033 6 @) B B | B B |7-88
. >kThe output monitor voltage (factory set-
Monitor Select ting) can be changed.
Monitor selec- | Sets the monitor item to be displayed when
tion after pow- the power is turned on.
eru 1: F f
01-02 P fequency relerence 1to4 1 O B B B B 7-88
2: Output frequency
K’AOW_Et:r-On 3: Output current
onitor 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.
Frequency 0: 0.01 Hz units
units of refer- 1: 0.01% units (Maximum output fre-
ence setting quency is 100%)
and monitor 2 to 39:1/min units (Sets the motor poles.)
40 to 39999: User desired display
Set the desired values for 0to
01-03 setting and display for the 39999 0 x B B B B 7-88
max. output frequency.
U oodd
L Set four digits without the
) Set four digits without th
) ) decimal point
Display Scaling Set the position of the dec-
imal point in the first digit.
Example: When the max. output frequen-
cy value is 200.0, set 12000
Frequency Set the V/f pattern setting units. (E1-04, 06,
units of 09 set units)
constant set- 0: H it
01-04 |in “ 0,1 0 x x | x | x | B |7-8
g 1: r/min units
. . >kEffective only in the flux vector control
Display Units mode.
Constant No. Set the Operator constant number display
display selec- | method.
01-05 |tion 0: Normal display (e.g., A1-00) 0,1 0 x A A A A |7-89
Address Dis- 1: Display MEMOBUS communications
play register address
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B Multi-function Selections: 02

Name Change Control Methods
Constant - Setting | Factory | during
Description A VIt | open Page
Number i Range | Setting | Oper- i Flux
Display 9 9 ation Wi vlggw \I/.é)(ggr Veotor
Sets the Digital Operator Local/
LOCAL/F_lEMOTE key | Remote Key
enable/disable 0: Disabled
02-01 T . 0,1 1 X B B B B 7-89
1: Enabled (Switches between
Local/remote key the Digital Operator and the
constant settings.)
Sets the Stop Key in the run
STOP key during mode.
Controtl_ circuit terminal | . pisabled (When the run com-
operation mand is issued from and exter-
02-02 nal terminal, the Stop Key is 0,1 1 X B B B B 17-9
disabled.)
Oper STOP Key 1: Enabled (Effective even dur-
ing run.)
Clears or stores user initial values.
o 0: Stores/not set
User constant initial 1: Begins storing (Records the
value L
set constants as user initial val-
ues.)
02-03 2: All clear (Clears all recorded 0to2 0 x B B B B |7-9
user initial values)
>kWhen the set constants are re-
User Defaults corded as user initial values,
1110 will be displayed in the
Initialize mode (A1-03.)
kVA selection
02-04 Do not set. OFF | gy« x B | B | B | B [7-9%
Inverter Model #
When the frequency reference is
F f set on the Digital Operator fre-
nt':’tquencyﬂr]e grenlce quency reference monitor, sets
setling method SeleC- | hether the Enter Key is neces-
tion g
02-05 0: Enter Key needed 0,1 0 x A A A A 7-90
1: Enter Key not needed
Operator M.O.P. >kWhen set to 1, the Inverter ac-
cepts the frequency reference
without Enter Key operation.
Sets the operation when the Digi-
Operation selection tal Operator is disconnected.
when digital operator | 0: Disabled (Operation continues
is disconnected even if the Digital Operator is
02-06 disconnected.) 0,1 0 x A A A A |7-91
1: Enabled (OPR is detected at
. Digital Operator disconnec-
Oper Detection tion. Inverter output is cut off,
and fault contact is operated.)
Cumulative operation | Sets the cumulative operation time
i i in h its.
02-07 time setting n hour ufll S o 6O to 0 o A A A A 7.91
- >kOperation time is calculated 5535
Elapsed Time Set from the set values.
] ) 0: Cumulative time when the In-
C_)umulatlvg operation verter power is on. (All time
time selection while the Inverter power is on
02-08 is accumulated.) 0,1 0 x A A A A |7-91
1: Cumulative Inverter run time.
Elapsed Time Run (Only Inverter output time is
accumulated.)
Initialize mode selec-
02-09 |tion Do not set. 0to2 0 x A A A A -

Init Mode Sel

The factory setting depends upon the Inverter capacity. The values for a 400-V class Inverter of 200 kW will be displayed.
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8.2.9 Factory Settings that Change with the Control Method (A1-02)

8.2.9 Factory Settings that Change with the Control Method (A1-02)

Name Factory Setting
Con- .
stant Setting Unit | VACon | Viwith | 9PN Fiux vec-
No. Display Range trol PG Ve ctgr tor
A1-02=0 | A1-02=1 A1-02=3

A1-02=2

Speed search selection at start

b3-01 0,1 1 0 1 0 1
SpfSrch at Start

Speed search operating current

b3-02 0to 200 1% 150 — 100 —
SpdSrch Current

Slip compensation gain

C3-01 - - 0.0to 2.5 0.1 0.0 — 1.0 1.0
Slip Comp gain
Slip compensation primary delay time

C3-02 - - 0 to 10000 1 msec 2000 — 200 —
Slip Comp Time

Torque compensation time constant

C4-02 - 0 to 10000 1 msec 200 200 20 —
Torq Comp Time

ASR proportional (P) gain 1

C5-01 - 0.00 to 300.00 0.01 — 0.20 — 20.00
ASR P Gain 1
ASR integral (1) time 1
C5-02 - 01'80(?03) 0.001 sec — 0.200 — 0.500
ASR | Time 1 -
ASR proportional (P) gain 2
C5-03 - 0.00 to 300.00 0.01 — 0.02 — 20.00
ASR P Gain 2
ASR integral (1) time 2
C5-04 - 01'80(?03’ 0.001 sec — 0.050 — 0.500
ASR | Time 2 -
E1-07 | Mid. output frequency
- 0.0 to 150.0 0.1 Hz 3.0 3.0 3.0 0.0
E4-04 | Mid Frequency A
E1-08 | Mid. output frequency voltage 0.0 t0 510.0 22.0
’ ’ 0.1V * * ’ 0.0
E4-05 | Mid voltage A (0.0t0 733.0) (31.6)
E1-09 | Min. output frequency
- 0.0 to 150.0 0.1 Hz 1.5 1.5 0.5 0.0
E4-06 | Min Frequency
E1-10 | Min. output frequency voltage
: 0.0 to 510.0 01V " " 4.0 0.0
E4-07 | Min Voltage (0.0t0 733.0) (5-8)
Overspeed detection delay time
F1-09 0.0to 2.0 0.1 sec — 1.0 — 0.0

PG Overspd Time

Note Values in parentheses are for 575-V class Inverters.
*  Settings vary as shown in the following tables depending on the Inverter capacity.
400-V Class Inverters

Inverter Capacity (kW) 200 to 800

E1-08, E4-05 24.0

E1-10, E4-06 12.0

575-V Class Inverters

Inverter Capacity (kW) 300 to 1200

E1-08, E4-05 34.5

E1-10, E4-06 17.3
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8.2.10 Factory Settings that Change with the Inverter Capacity (02-04)

B 400-V Class Inverters

Con-
stant Name Unit Factory Setting
No.

- Inverter Capacity kW 200 400 600 800
02-04 kVA selection 1 81 82 83 84
C6-01 | Carrier frequency upper limit kHz 2.0 2.0 2.0 2.0

_ Carrier frequency upper limit

range kHz 2.0 2.0 2.0 2.0
C6-02 | Carrier frequency lower limit kHz 2.0 2.0 2.0 2.0
C6-03 Cgrner frequency proportional 1 0 0 0 0
gain
E2-01
Motor rated current A 370.0 740.0 1110.0 1480.0
(E5-01)
E2-02 Motor rated sli H: 1.30 1.30 1.30 1.30
z . . . .
(E5-02) P
E2-03
Motor no-load current A 96.0 192.0 288.0 384.0
(E5-03)
E2-05 Motor line-to-line resistance Q 0.020 0.010 0.005 0.002
(E5-05) ' ’ ' ’
E2-06
Motor leak inductance % 5.0 5.0 5.0 5.0
(E5-06) Y
L2-02 Momentary power loss ridethru sec 1.0 1.0 1.0 1.0
time
L2-03 | Min. baseblock time sec 10.0 10.0 10.0 10.0
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8.2.10 Factory Settings that Change with the Inverter Capacity (02-04)

Hm 575-V Class Inverters

Con-
stant Name Unit Factory Setting
No.

- Inverter Capacity kW 300 600 900 1200
02-04 kVA selection 1 91 92 93 94
C6-01 | Carrier frequency upper limit * kHz 2.0 2.0 2.0 2.0

_ Carrier frequency upper limit

range kHz 2.0 2.0 2.0 2.0
C6-02 | Carrier frequency lower limit kHz 2.0 2.0 2.0 2.0
C6-03 Ca_rrler frequency proportional 1 0 0 0 0
gain
E2-01 Motor rated current A 370.0 740.0 1110.0 1480.0
(E5-01) ' ’ ’ '
E2-02 Motor rated sli H 1.30 1.30 1.30 1.30
z . . . .
(E5-02) P
E2-03
Motor no-load current A 96.0 192.0 288.0 384.0
(E5-03)
E2-05 . . .
Motor line-to-line resistance Q 0.020 0.010 0.005 0.002
(E5-05)
E2-06
Motor leak inductance % 5.0 5.0 5.0 5.0
(E5-06) 7
L2-02 Momentary power loss ridethru sec 1.0 1.0 1.0 1.0
time
L2-03 | Min. baseblock time sec 10.0 10.0 10.0 10.0
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Troubleshooting

9.1.1 Fault Detection

9.1 Protective and Diagnostic Functions

9.1.1 Fault Detection

When the Inverter detects a fault, the fault code is displayed on the Digital Operator, the fault contact output
operates, and the Inverter output is shut OFF causing the motor to coast to a stop. (The stopping method can
be selected for some faults, and the selected stopping method will be used with these faults.)

e When a fault has occurred, refer to the following table to identify and correct the cause of the fault.

e Use one of the following methods to reset the fault after restarting the Inverter:
» Turn ON the fault reset signal.

(A multi-function input (H1-01 to H1-06) must be set to 14 (Fault Reset).)
» Press the RESET Key on the Digital Operator.
 Turn the main circuit power supply off and then on again.

Ground Fault

er output exceeded approximately
50% of the Inverter rated output cur-
rent.

(A ground fault can be caused by mo-
tor burn damage, worn insulation, or a
damaged cable.)

Table 9.1 Fault Displays and Processing
Fault Display Meaning Probable Causes Corrective Actions
Overcurrent ¢ A short-circuit or ground fault oc-
The Inverter output current exceeded curred at the Inverter output. (A
the overcurrent detection level. short or ground fault can be caused
(200% of rated current) by motor burn damage, worn in-
sulation, or a damaged cable.)
oC * Theloadis too large or the accelera- | Reset the fault after correcting its
Overcurrent tion/deceleration time is too short. | cause.
* A special-purpose motor or motor
with a capacity too large for the In-
verter is being used.
* A magnetic switch was switched at
the Inverter output.
Ground Fault A ground fault occurred at the Invert-
GF The ground fault current at the Invert- | €r output.

Reset the fault after correcting its
cause.

PUF

DC Bus Fuse Open

Fuse Blown

The fuse in 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:

Bl (@3) < U,V,W

©«<U VW

Replace the Inverter after correcting
the cause.

SC

Short Circuit

Load Short-circuit

The Inverter output or load was short-
circuited.

A short-circuit or ground fault oc-
curred at the Inverter output. (A short
or ground fault can be caused by mo-
tor burn damage, worn insulation, or a
damaged cable.)

Reset the fault after correcting its
cause.

Main Circuit Overvoltage

The main circuit DC voltage exceed-

The deceleration time is too short and
the regenerative energy from the mo-

Increase the deceleration time or con-

DC Bus Undervolt

(L2-05).
400-V class: Approx. 380 V
575-V class: Approx. 480 V

* The wiring terminals for the input
power supply are loose.

The voltage fluctuations in the input
power supply are too large.

oV ¢ - nect a Braking Resistor Unit.
o it ed the overvoltage detection level. tor is too large.
vervoltage 400-V class: Approx. 812 V Th cunnl ltage is 100 hich Decrease the voltage so it’s within
575-V class: Approx. 1040 V ¢ power supply voltage 15 too high. specifications.
Main Circuit Undervoltage e An open-phase occurred with the
The main circuit DC voltage is below input power supply.
UVA the undervoltage detection level * A momentary power loss occurred.

Reset the fault after correcting its
cause.

uv2

CTL PS Undervolt

Control Power Fault

The control power supply voltage
dropped.

Try turning the power supply off
and on.

Replace the Inverter if the fault 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.

Replace the Inverter if the fault 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- put power supply.
lates unusually (not when regenerat- ¢ A momentary power loss occurred.
PF ing). e The wiring terminals for the input

Input Pha Loss

This fault is detected when L8-05 is
set to “Enabled.”

power supply are loose.

The voltage fluctuations in the input
power supply are too large.

e The voltage
phases is bad.

balance between

Reset the fault after correcting its
cause.

LF
Output Pha Loss

Output Open-phase
An open-phase occurred at the In-
verter output.

This fault is detected when L8-07 is
set to “Enabled.”

There is a broken wire in the output
cable.

There is a broken wire in 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.

OH (OH1)
Heatsink Over tmp

Cooling Fin Overheating

The temperature of the Inverter’s
cooling fins exceeded the setting in
L8-02 or 105°C.

The ambient temperature is too high.

Install a cooling unit.

There is a heat source nearby.

Remove the heat source.

The Inverter’s cooling fan has
stopped.

Inverter internal cooling fan
stopped

Inverter internal cooling fan has
stopped.

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 time is too short and
the regenerative energy from the mo-
tor is too large.

Reduce the load, increase the decel-
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.

e Try turning the power supply off
and on.

Replace the Inverter if the fault 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 is too 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) is incorrect.

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 is too 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 is too low.

Replace the Inverter with one that has
a larger capacity.

OoL3
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.

¢ Make sure that the settings in 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.

¢ Make sure that the current setting in
L6-05 and time setting in L6-06 are
appropriate.

¢ Check the mechanical system and
correct the cause of the overtorque.

oS
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-
ence gain.

The settings in F1-08 and F1-09
aren’t appropriate.

Check the settings in F1-08 and
F1-09.
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9.1.1 Fault Detection

Speed Deviation

Fault Display Meaning Probable Causes Corrective Actions
PG Disconnection Detected There is a break in the PG wiring. Fix the broken/disconnected wiring.
The PG is dis.connectefi. The PG is wired incorrectly. Fix the wiring.
PGO The Inverter is outputting a frequen-
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).
Excessive Speed Deviation The load is too heavy. Reduce the load.
The speed df:via.tion has been greater ['rye yoceleration 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 is locked. Check the mechanical system.

The settings in F1-10 and F1-11
aren’t appropriate.

Check the settings in 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
a deceleration stop during open-loop
vector control.

Check the motor constants.

SVE
Zero Servo Fault

Zero Servo Fault

The rotation position moved during
ZETO SEervo operation.

The torque limit is too small.

Increase the limit.

The load torque is too large.

Reduce the load torque.

Check for signal noise.

OPR
Oper Disconnect

Operator Connection Fault

The Operator was disconnected dur-
ing operation started by a run com-
mand from the Operator.

Check the Operator connection.

COM-ERR (OP&INV)

were not established within 5 seconds
after the power was turned on.

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 11)
External Fault 3

EF4 External fault (Input terminal 12) o Reset external fault inputs to the

EF5 External fault (Input terminal 13) | An “external fault” was input from a multi-function inputs.

- multi-function input. e Remove the cause of the external

EF6 External fault (Input terminal 14) fault.

EF7 External fault (Input terminal 15)

EF8 External fault (Input terminal 16)

Operator Communications Error 1 | The Digital Operator’s connector isn’t | Disconnect the Digital Operator and
CPF00 Communications with 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 a transmission 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.
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Fault Display

Meaning

Probable Causes

Corrective Actions

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.

CPFO7
PWM time error

PWM timer error
400-V class: Detected only for
400 kW or larger Inverters.

575-V class: Detected only for
600 kW or larger Inverters.

Inverter control section is faulty.

Replace the Control Card.

CPF08
DP-RAM Bcc error

Shared RAM BCC check error

400-V class: Detected only for
400 kW or larger Inverters.

575-V class: Detected only for
600 kW or larger Inverters.

Inverter control section is faulty.

Replace the Control Card.

CPF09
DP-RAM COM etrror

Shared RAM mutual diagnosis er-
ror

400-V class: Detected only for
400 kW or larger Inverters.
575-V class: Detected only for
600 kW or larger Inverters.

Inverter control section is faulty.

Replace the Control Card.

CPF10
DP-RAM Write err

Shared RAM write error

400-V class: Detected only for
400 kW or larger Inverters.

575-V class: Detected only for
600 kW or larger Inverters.

Inverter control section is faulty.

Replace the Control Card.

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.

CPF21 Transmission Option Card self
Option CPU down diagnostic error
CPF22 Transmission Option Card model
Option Type Err code error
CPF23 Transmission Option Card

Option DPRAM Err

DPRAM error

Option Card fault.

Replace the Option Card.
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9.1.2 Minor Fault Detection

9.1.2 Minor Fault Detection

Minor faults are atype of Inverter protection function that do not operate the fault contact output and are auto-
matically returned to their original status once the cause of the minor fault has been removed.

The Digital Operator display blinks and the minor fault is output 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
than 0.5 s.

Check the sequence of the forward

and reverse run commands.

>kSince 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.

e 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 UV1, UV2, and UV3
faults.

See corrective actions for UV1, UV2,
and UV3 faults.

Main Circuit Overvoltage

OV (blinkin The main circuit DC voltage exceed- . s
( 9 ed the overvoltage detection level. The power supply voltage is too high. Decr.e;'ase .the voltage so it’s within
Overvoltage specifications.
400-V class: Approx. 812 V
800 V class: Approx. 1040 V
Cooling Fin Overheating The ambient temperature is too high. | Install a cooling unit.
OH (blinking) The temperature of the Inverter’s There is a heat source nearby. Remove the heat source.

Heatsink Over tmp

cooling fins exceeded the setting in
L8-02.

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
a multi-function input.

Clear the multi-function input’s over-
heating alarm input.

OL3 (blinking)
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.

* Make sure that the settings in 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 sure that the current setting in
L6-05 and time setting in L6-06 are
appropriate.

* Check the mechanical system and
correct the cause of the overtorque.

OS (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-
ence gain.

The settings in F1-08 and F1-09
aren’t appropriate.

Check the settings in 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.

There is a break in the PG wiring.

Fix the broken/disconnected wiring.

The PG is wired incorrectly.

Fix the wiring.

Power isn’t being supplied to the PG.

Supply power to the PG properly.
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Minor fault display

Meaning

Probable causes

Corrective Actions

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.

The load is too large.

Reduce the load.

The acceleration time and decelera-
tion time are too short.

Lengthen the acceleration time and
deceleration time.

The load is locked.

Check the mechanical system.

The settings in F1-10 and F1-11
aren’t appropriate.

Check the settings in F1-10 and
F1-11.

uv4
PU Undervolt

PU Control Circuit Undervoltage
Module control power supply
dropped during operation.

400-V class: Detected only for
400 kW or larger Inverters.

575-V class: Detected only for
600 kW or larger Inverters.

¢ Check wirings on the power supply
side.

¢ Improve the power supply voltage.

UNBC
Unbalance Cur

Unbalanced Current

The output current for each Modulle
became unbalanced.

400-V class: Detected only for
400 kW or larger Inverters.

575-V class: Detected only for
600 kW or larger Inverters.

Check wirings.

OH4
Conv Ovr tmp

Converter overheating

The converter fin temperature be-
came higher than 105 °C.

400-V class: Detected only for
400 kW or larger Inverters.

575-V class: Detected only for
600 kW or larger Inverters.

Check the fin and ambient tempera-
tures.

EF3 (blinking)
External Fault 3

External fault (Input terminal 11)

EF4 (blinking) External fault (Input terminal 12) « Reset external fault inputs to the
EF5 (blinking) External fault (Input terminal 13) | An “external fault” was input from a multi-function inputs.

— - multi-function input. e Remove the cause of the external
EF6 (blinking) External fault (Input terminal 14) fault.
EF7 (blinking) External fault (Input terminal 15)
EF8 (blinking) External fault (Input terminal 16)

Communications Error L. .
CE Check the communications devices

MEMOBUS Com Err

Normal reception was not possible
for 2 s after received control data.

and signals.

BUS
Option Com Err

Option Card Transmission Error

A communications error occurred in
a mode where the run command or a
frequency reference is set from an
Transmission Option Card.

Check the Transmission Card and sig-
nals.

CALL
Serial Com Call

SI-B Communications Error

Control data was 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
a mode where run or a frequency ref-
erence is set from an Transmission
Option Card and E-15 is set to contin-
ue operation.

Check the communications signals.

EFO
Opt External Flt

DDS/SI-B External Error Detected

An external error ware received from
an Option Card when EF0 was set to
continue operation.

Remove the cause of the external er-
Tor.
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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 there is an invalid setting or a contradiction
between two constant settings.

It won’t be possible to 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 has occurred, refer to the following table to identify and correct the cause of the er-
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-
kVA Selection setting sentative.)

OPEO2
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.)

* The up/down commands (10 and 11) and Accel/Decel Ramp Hold (A) were selected
at the same time.

OPEO3 Multi-function input selection Speed Search 1 (61, maximum output frequency) and Speed Search 2 (62. set fre-
Terminal error quency) were selected at the same time.

External Baseblock NO (8) and External Baseblock NC (9) were selected at the same
time.

* The up/down commands (10 and 11) were selected while PID control (b5-01) was
enabled.

* The Terminal 36/39 Switch (1F) was selected, but the terminal 39 function selector
(H3-09) wasn’t set to frequency reference (1F).

OPEO05
Sequence Select

The Option Card was selected as the frequency reference source by setting b1-01 to

Option Card selection error 3, but an Option Card isn’t connected.

* V/fcontrolwith PG feedback was selected by setting A1-02to 1, but a PG Speed Con-
OPEO06 Control method selection er- | trol Card isn’t connected.

PG Opt Missing ror ¢ Flux vector control was selected by setting A1-02 to 3, but a PG Speed Control Card
isn’t connected.

OPEO7 Multi-function analog input * The same setting (other than 1F) has been selected for H3-05 and H3-09.

. selection error * An Al-14B Analog Reference Card is being used and F2-01 is set to 0, but a multi-
Analog Selection function input (H1-01 to H1-06) has been set to Option/Inverter Selection (2).

OPEO0S A setting has been made that is not required in the current control method.

Elevator Table Constant selection error Ex.: A function used only with flux vector control was selected for open-loop
vector control.
OPE10 . Constants E1-04, E1-06, E1-07, and E1-09 do not satisfy the following conditions:
) V/f data setting error
V/f Ptrn Setting * E1-04 (FMAX) = E1-06 (FA) > E1-07 (FB) = E1-09 (FMIN)
One of the following constant setting errors exists.
OPE11 * The carrier frequency upper limit (C6-01) > 5 KHz and
Constant setting error the carrier frequency lower limit (C6-02) = 5 KHz.

CarrfFrg/On-Delay * The carrier frequency gain (C6-03) > 6 and (C6-01) > (C6-02).

» Upper/lower limit error in C6-01 to 03 or C8-15.

A verification error occurred when writing EEPROM.
EEPROM write error ¢ Try turning the power supply off and on again.

» Try setting the constants again.

ERR
EEPROM R/W Err
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9.2 Troubleshooting

Due to 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 as a reference 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 Ifthe constant A1-04 (Password 1) and A1-05 (Password 2) numbers are different, the constants for the
initialize mode cannot be changed. Reset the password.

o Ifyoucannotrememberthe password, display A1-05 (select password) by pressing the Reset/Select Key
and the Menu Key simultaneously while in the A1-04 display. Then reset the password. (Input the reset
password in constant A1-04.)

2. Constant write enable is input.

e Thisoccurs when “constant write enable” (set value: 1B) is set for a multi-function input. If the constant
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).

o There are some constants that cannot be set during operation. Turn the Inverter off and then make the
settings.

B OPEO1 through OPE11 is displayed.

o Thisis a constant setting error. The set value for the constant is wrong. Refer to 9.1.3 Operation Errors
and correct the setting.

B CPFO00 or CPFO1 is displayed.

e This is a Digital 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.

IMPORTANT Ifthe Inverter is notin 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 Ifconstantb1-02 (runsource) is set to “1” (control circuit terminal), the motor will not operate when the
Run Key is pressed. Either press the Local/Remote Key* to switch to Digital Operator operation or set
constant b1-02 to “0” (Digital Operator).
>k The Local/Remote Key is enabled (set value: 1) or disabled (set value: 2) by means of constant 02-01.

It is enabled when the drive mode is entered.

2. The frequency reference is too low.

o Ifthe frequency reference is 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)

3. There is a multi-function analog input setting error.

o Ifmulti-function analog inputs H3-05 and H3-09 are set to “1” (frequency gain), and if no voltage (cur-
rent) is input, then the frequency reference will be zero. Check to be sure that the set value and analog
input value are correct.
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9.2.2 If the Motor Does Not Operate

4. Frequency reference 2 is specified with multi-step speed operation, and auxiliary frequen-
cy reference is not input.

o Ifmulti-functionanaloginput H3-05 issetto “0” (auxiliary frequency reference), and if multi-step speed
reference is used, the auxiliary frequency reference will be treated as frequency reference 2. Check to be
sure that the set value and analog input value (terminal 42) are correct.

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).

o The auxiliary frequency reference is treated as frequency reference 2 when the multi-step speed refer-
encesare used and “0” (auxiliary frequency reference) is set for the multi-function analog input (H3-05).

e Make sure that “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.

IMPORTANT If the Inverter is not in operation mode, it will remain in ready status and will not start. Press the Menu Key to

display the drive mode, and enter the drive mode by pressing the Enter Key.

1. The operation method selection is wrong.
e Ifconstantb1-02 (runsource)issetto“0” (Digital Operator), the motor will not operate when an external
operation signal is input. Set b1-02 to “1” (control circuit terminal) and try again.
o Similarly, the motor will also not operate if the Local/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.

>k The Local/Remote Key is enabled (set value: 1) or disabled (set value: 2) by means of constant 02-01.
It is enabled when drive mode is entered.

2. A 3-wire sequence is in effect.

o The input method for a 3-wire sequence is different than when operating by forward/stop and reverse/
stop (2-wire sequence). When 3-wire sequence is set, the motor will not operate even when an input ter-
minal suitable for forward run/stop and reverse run/stop is turned ON.

o When using a 3-wire sequence, refer to the timing chart on page 6 - 14 and input the proper signals.

e When using a 2-wire sequence, set multi-function inputs H1-01 through H1-06 to a value other than 0.

3. The frequency reference is too low.
o Ifthe frequency reference is 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)

4. 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) is input, then the frequency reference will be zero. Check to be sure that the set value and analog
input value are correct.

5. Frequency reference 2 is specified with multi-step speed operation and auxiliary frequency
reference is not input.

o Ifmulti-function analog input H3-05 is setto “0” (auxiliary frequency reference) and if multi-step speed
reference is used, the auxiliary frequency reference will be treated as frequency reference 2. Check to be
sure that the set value and analog input value (terminal 42) are correct.

6. 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 The auxiliary frequency reference is treated as frequency reference 2 when the multi-step speed refer-
encesare used and “0” (auxiliary frequency reference)is set for the multi-function analog input (H3-05).
e Make sure that “1F” is set 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.

o The load may be too heavy. The Inverter has a stall prevention function and an automatic torque boost
function, but the motor responsiveness limit may be exceeded if acceleration is too rapid or if the load
istooheavy. Lengthen the acceleration time orreduce theload. Also consider increasing the motor capac-

1ty.
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B The motor only rotates in one direction.

e “Reverse run prohibited” is selected. If b1-04 (prohibition of reverse operation) is set to “1” (reverse run
prohibited), the Inverter will not receive reverse run commands. To use both forward and reverse opera-
tion, set b1-04 to “0.”

9.2.3 If the Direction of the Motor Rotation is Reversed

e The motor output wiring is faulty. 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 operates in a forward direction when a forward run
command is executed. The forward direction depends on the manufacturer and the motor type, so be sure
to check the specifications. Switching two wires among the T1(U), T2(V), and T3(W) will reverse the
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 Whenatorque limit has been setin constants L7-01 to L7-04, no torque will be output beyond that limit.
This can cause the torque to be insufficient, or the acceleration time to be too long. Check to be sure that
the value 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 [Ifthevaluesetfor L3-02 (stall preventionlevel during acceleration) is too low, the acceleration time will
be too long. Check to be sure that the set value is suitable.

B The stall prevention level during running is too low.

o If the value set for L3-06 (stall prevention level during running) is too 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 or set
constants obtained from calculations.

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 The frequency reference bias setin constant H3-03 is added to the frequency reference. Check to be sure
that the set value is suitable.
2. Frequency bias is set for multi-function analog inputs.

e When “2” (frequency bias) is set for multi-function analog inputs H3-05 and H3-09, a frequency corre-
sponding to the input voltage (current) is added to the frequency reference. Check to be sure that the set
value and analog input value are suitable.

3. A signal is being input to the frequency reference (current) terminal 39.

e When “1F” (frequency reference) is set for constant H3-09 (multi-function analog input terminal 39),
afrequency corresponding to the terminal 39 input voltage (current) is added to the frequency reference.
Check to be sure that the set value and analog input value are suitable.

B The motor does not rotate according to reference.

e Torquecontrolmodeisselected. When constantd5-01 (torque control selection) issetto “1” (torque con-
trol), speed control cannot be executed. (Speed limits can be set.)

To switch torque control and speed control, set the following
 Set constant d5-01 to “0” (speed control).
 Set one of the constants from H1-01 through H1-06 (multi-function inputs) to “71” (speed/torque
control change).

9.2.6 If the Slip Compensation Function Has Low Speed Precision

e Theslip compensation limit has been reached. With the slip 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 is suitable.

9.2.7 If There is Low Speed Control Accuracy at High-speed Rotation in Open-loop
Vector Control Mode

o The motor’s rated voltage is high.
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9.2.8 If Motor Deceleration is Slow

e The Inverter’s maximum output voltage is determined by its input voltage. (For example, if 400 VAC
is input, then the maximum output voltage will be 400 VAC.) If, as a result of vector control, the output
voltage reference value exceeds the Inverter output voltage maximum value, the speed control accuracy
will decrease. Either use amotor with alow rated voltage (i.e., aspecial motor for use with vector control)
or change to flux vector control.

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 controlresistanceis connected, setconstant L3-04 (stall preventionselection during deceleration)
to “0” (disabled). When this constant is set to “1” (enabled, the factory-set default), control resistance is
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 Ifthe constants are correct and there is no overvoltage fault, then the motor’s power is limited. Consider
increasing the motor capacity.
4. The torque limit has been reached.

e Whenatorque limit hasbeen setin constants L7-01 to L7-04, no torque will be output beyond that limit.
This can cause the deceleration time to be too long. Check to be sure that the value set for the torque limit
is suitable.

o 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.

W If the Vertical-axis Load Drops When Brake is Applied

o The sequence is incorrect.

e TheInverter goes into DCinjection braking status for 0.5 seconds after deceleration is completed. (This
is the factory-set default.)

e Toensurethatthebrakeholds, setfrequency detection2 (H2-01=5)for the multi-function contact output
terminals (53-57) so that the contacts will OPEN when the output frequency is greater than L4-01 (3.0
to 5.0 Hz). (The contacts will close below L4-01.)

o There is hysteresis in frequency detection 2 (L4-02 = 2.0 Hz) . Change the setting to approximately
0.5 Hz if there are drops during stop. Do not use the “running” signal (H2-01 = 0) for the brake ON/OFF
signal.

9.2.9 If the Motor Overheats

B The load is too big.

o Ifthe motorloadistoo heavy and the motor is used with the effective torque exceeding the motor ’s rated
torque, the motor will overheat. Some motor rating are given for short period performance and are not
continuousratings. Reduce theload amountby eitherlightening the load orlengthening the acceleration/
deceleration time. Also consider increasing the motor capacity.

B The ambient temperature is too high.

o The motor rating is determined within a particular ambient operating temperature range. The motor will
burn out if it is run continuously at the rated torque in an environment in which the maximum ambient
operating temperature is exceeded. Lower the motor ’s ambient temperature to within the acceptable am-
bient operating temperature range.

B The withstand voltage between the motor phases is insufficient.

e When the motor is connected to the Inverter output, a surge is generated between the Inverter switching
and the motor coil. Normally the maximum surge voltage is three times the Inverter ’s input power supply
voltage (i.e., 1,400 V for 575-V class). Be sure to use amotor with awithstand voltage between the motor
phases that is greater than the maximum surge voltage. In particular, when using a 575-V class Inverter,
use a special motor for Inverters.

B Autotuning not performed during vector control.

e Vector control is not effective without autotuning. Perform autotuning for motor unit separately, or set
control method selection (A1-02) to V/f control.

9.2.10 If There is Noise When the Inverter is Started or From an AM Radio

o If noise is generated by Inverter switching, implement the following countermeasures:
+ Install 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.
» Usemetal tubing. Electric waves can be shielded by metal, so encase the Inverter with metal (steel).
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* 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

o TheInverter performsinternal switching, so there is a certainamount of leakage current. This may cause
the ground fault interrupter to operate and cut off the power supply. Change to a ground fault interrupter
with ahighleakage detectionlevel (i.e., a sensitivity current of 200 mA or greater per Unit, with an oper-
ating time of 0.1 s or more), or one that incorporates high frequency countermeasures (i.e., one designed
for use with Inverters).

In addition, remember that the leakage current increases as the cable is lengthened.

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 the motor is running with no problems and the machinery is oscillating with a high-pitched whine, it
may indicate that this is occurring. Use the jump frequency functions in constants d3-01 to d3-04 to re-
duce oscillation.

2. There may be resonance between a machine’s characteristic frequency and the output fre-
quency of the Inverter.

o To prevent this from 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.

e The gain adjustment may be insufficient. Reset the gain to a more effective 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 or set
the motor constants obtained from calculations.

B Oscillation and hunting are occurring with V/f control.

o The gain adjustment may be insufficient. Reset the gain to a more effective level by adjusting constants
C4-02 (torque compensation time constant), C7-02 (hunting prevention gain), and C3-02 (slip com-
pensation primary delay time) in order. Lower the gain setting and raise the primary delay time setting.

B Oscillation and hunting are occurring with flux vector control.

o Thegainadjustment may be insufficient. Adjust the various types of speed control loop (ASR) gain. (For
details, refer to page 6 - 35.)

e Ifthe mechanical system’s resonance point coincides with the Inverter ’s operating frequency and the os-
cillation cannotbe eliminated in this way, increase the ASR 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 or set
the motor constants obtained from calculations.

B Oscillation and hunting are occurring with V/f w/PG control.

e Thegainadjustment may be insufficient. Adjust the various types of speed control loop (ASR) gain. (For
details, refer to page 6 - 42.)

o Ifthe oscillation cannot be eliminated in this way, set the hunting prevention selection (constant C7-01)
to “0” (disabled) and then try adjusting the gain again.
B Oscillation and hunting are occurring with PID control.
e Check the oscillation cycle and individually adjust the P, I, and D. (Refer to page 7 - 43.)

B Autotuning not performed during vector control.

e Vector control is not effective without autotuning. Perform autotuning for motor unit separately or set
the motor constants obtained from calculations.

9.2.13 If the Motor Rotates Even When Inverter Output is Stopped

e The DC injection braking is insufficient. If the motor continues operating at low speed, without com-
pletely stopping, and after a deceleration stop has been executed, it means that 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.
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9.2.14 If 0 V is Detected When the Fan is Started, or Fan Stalls

9.2.14 If 0V is Detected When the Fan is Started, or Fan Stalls

e Generation of 0 V and stalling can occur if the fan is turning when it is started. The DC injection braking
is insufficient when starting.

o This canbe 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.

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 is used, the output frequency does not change within the jump fre-
quency range.

e Checktobesure that the jump frequency (constants d3-01 to d3-03) and jump frequency width (constant
d3-04) settings are suitable.

B The frequency reference upper limit has been reached.

o The output frequency upper limit is determined by the following formula:
Maximum output frequency (E1-04) x Frequency reference upper limit (d2-01) / 100

o Check to be sure that the constant E1-04 and d2-01 settings are suitable.
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Maintenance and Inspection

This chapter describes basic maintenance and inspection for the
VS-616GS5 Inverters.
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10 -1



Maintenance and Inspection

A WARNING

e Do nottouch the Inverter Panel terminals. Some of the terminals carry high voltages and are ex-
tremely dangerous.

Touching the terminals 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.

o 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.

/\ CAUTION

e 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.
e 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

10.1 Maintenance and Inspection
The maintenance period of the Inverter is as follows:

Maintenance Period: Within 18 months of shipping from the factory or within 12 months of being delivered to
the final user, whichever comes first.
10.1.1 Daily Inspection

Check the following items with the system in operation.

e The motor should not be vibrating or making unusual noises.

e There should be no abnormal heat generation.

e The ambient temperature should not be too high.

e The output current value shown on the monitor display should not be higher than normal.

e In-panel ventilation fan unit placed at the top of the Inverter Panel should be operating normally.
e The cooling fan attached to the Module should be operating normally.

IMPORTANT Openthe door only when checking the cooling fan operation. Do not open the door when not conducting inspec-

tion.

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 door have all turned OFF, and then wait until at least five minutes has elapsed before beginning the in-

spection. Be sure not to touch terminals right after the power has been turned off. Doing so canresult in elec-
tric shock.

Table 10.1 Periodic Inspections

Item Inspection Corrective Procedure
External terminals, Are all screws and bolts tight? Tighten loose screws and bolts firmly.
mounting bolts, con- -
nectors, etc. Are connectors tight? Reconnect the loose connectors.

Clean off any dirt and dust with an air
Cooling fins Are the fins dirty or dusty? gun using dry air at a pressure of 39.2 x
10 to 58.8 x 104 Pa (4 to 6 kg - cm?).

Clean off any dirt and dust with an air
gun using dry air at a pressure of 39.2 x
10 to 58.8 x 104 Pa (4 to 6 kg - cm?).
Replace the boards if they cannot be
made clean.

Is there any conductive dirt or oil mist on
PCBs the PCBs?

Is there any abnormal noise or vibration

or has the total operating time exceeded tilation fan unit
20,000 hours? :

Cooling fan, in-panel
ventilation fan unit

Replace the cooling fan or in-panel ven-

Clean off any dirt and dust with an air
gun using dry air at a pressure of 39.2 x
10 to 58.8 x 104 Pa (4 to 6 kg - cm?).

Is there any conductive dirt or oil mist on

Power elements the elements?

Are there any irregularities, such as dis-

Smoothing capacitor coloration or odor?

Replace the capacitor or Inverter Module.

10.1.3 Periodic Maintenance of Parts

The Inverter Panel is configured of many parts, and these parts must be operating properly in order to make
full use of the Inverter functions.

Among the electronic components, there are some that require maintenance depending on their usage condi-
tions. To keep the Inverter Panel operating normally over a long period of time, it is necessary to perform
period inspections and replace parts according to their service life.

Periodicinspectionstandards vary depending the Inverter Panel’sinstallation environment and usage condi-
tions. The Inverter Panel’s maintenance periods are given below. Keep them as reference.
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Maintenance and Inspection

10.1.4 Replacement of In-panel Ventilation Fan Unit

Table 10.2 Part Replacement Guidelines

Part Standard Replacement Period Replacement Method

Cooling fan, in-panel ventila- .

tion fan unit 2 to 3 years Replace with new part.

Smoothing capacitor 5 years Replace_: with new part. (Determine need by
inspection.)

Breaker relays — Determine need by inspection.

Fuses 10 years Replace with new part.

Aluminum capacitors on 5 vears Replace with new board. (Determine need

PCBs years by inspection.)

Note Usage conditions are as follows:
* Ambient temperature: Yearly average of 30°C
¢ Load factor: 80% max.
* Operating rate: 12 hours max. per day

10.1.4 Replacement of In-panel Ventilation Fan Unit

A fan unit is located on the ceiling of the Panel for dissipating heat generated inside the Panel.

Periodically replace the fan unit according to the following procedure.

1. Turn OFF the fan unit circuit protector located at the top of the Panel.

/Circuit Protector (for fan unit)

Fig 10.1  Fan Unit Circuit Protector

2. Remove the fan unit cover mounting screws (six M5 screws) and then lift the cover.

. Fan Unit Cover
o

Fig 10.2 In-panel Ventilation Fan Mounted on Ceiling

3. Detach wirings from the Panel and remove the fan unit.

Fan Unit

Fig 10.3 Removal of In-panel Ventilation Fan Unit

4. Mount a new fan unit in the procedure reverse to the above.
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10.1 Maintenance and Inspection

10.1.5 Dismounting and Mounting the Module

A WARNING

® Before mounting or dismounting a Module, make sure that the main circuit and control power
supply have been turned OFF.

Not doing so can result in electric shock.

® Do not dismount a Module until the CHARGE lamp on the Module turns OFF after turning OFF
the power supply.
An electric shock may occur is the Module is dismounted while still charged.

® Use special lifts for mounting or dismounting the Module.
Not doing so can result in injury.

® The Modules are heavy, and mounting or dismounting the Modules must be performed by three
workers: One to operate the lift and two others for mounting and dismounting the Modules.

Not doing so can result in injury
L Refer to Figures 10.11 and 10.13.
Control Unit

Refer to Figure 10.8.

Refer to Figure 10.5.

\

Inverter Module

Refer to Figure 10.7.
CHARGE lamp

Refer to Figures 10.9
and 10.12.

Refer to Figure 10.10.

i Refer to Figure 10.12.

Power Supply Unit

Refer to Figure 10.6.

Fig 10.4 Inverter Panel
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Maintenance and Inspection

10.1.5 Dismounting and Mounting the Module

B Dismounting the Module
Dismount the Module according to the following procedure.

1. Loosen the M5 screws shown in Figures 10.5 and 10.6, and then remove the protective cover.

T J|O O
| 9 | —
| 1l MSTP screw ((A) x 8)
O ‘0 A - Y A =
—~_| B L
Protective coveri 6 : L |_\ ,, Bl
- H g O
Ol ,
‘ Q
Qf e
Fig 10.5

2. Remove the protective cover of the fan terminals TB1 and TB2 of the Module.

\EDDDD
\\uﬁﬁ'ﬁ ﬂm/ 0 o o]l °
_—— Opog = M5 screw ((B) x 8)
——
®° ®>° O
AN
O

o ®o

Protective cover

ERC
—l®

Fig 10.6



10.1 Maintenance and Inspection

3. Remove the wires (with white lead name) connecting between the Inverter Panel and “7” and “8” of TB1
and “3” and “4” of TB2.

4. Remove the protective cover mounting screws (M4 round head screws) and then remove the cover.

5. After removing the terminal screws, remove wires.

gg&
J
L

N
N

o) [EEEEEEEE,

=
NN

<5
7N

Y/

Protective cover mounting screws:
(M4 round head screws)

388

{

h

/

Terminal screws

O
VT

Fig 10.7

6. Remove wires from the PCB located on the right side of the Module. Remove the following connectors.
30CN (3-pin VH connector)
15CN (6-pin VH connector)
7CN (MDR plug, M2.6 screw)
SG (M4 round head screws)

30CIN

15CN

MDR

&l -

@ Duct

Fig 10.8



Maintenance and Inspection

10.1.5 Dismounting and Mounting the Module

7. Remove M6 screws, washers, and S washers to detach the Module mounting bracket. Also remove the
MS grounding bolt and the grounding wire.

8] o (8]
=

Mounting bracket

Remove the M8 ground bolt.

Remove M6 screws ((A) x 4).

Fig 10.9
8. Cut the lock used for fixing the wiring duct.
D — 4
|

Lock mechanism

AN

Fig 10.10
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10.1 Maintenance and Inspection

9. Remove M12nuts, washers, S washers, and M12x38 square thread bolts used for connecting the “+” and
“-” bus bar of the Module.

[ 1
Remove M12 bolts, etc.

When attaching them, be @

careful of the bolt direction.

Fig 10.11

)

10.Remove M12 nuts, washers, S washers, and M12x38 square thread bolts used for connecting the U/V/W
bus bar of the Module and the bus bar on the Inverter Panel.

@)

74

@)

DO |

— gel )
BESEEEL
e

Remove M12 bolts,
etc.

Fig 10.12
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Maintenance and Inspection

10.1.5 Dismounting and Mounting the Module

11.Loosen the fixing bolt at the top of the Module.

O =S T
[ =7

“ Y W

Fig 10.13

B Drawing Out the Module
Draw out the Module using the following procedure.

1. Adjust the rack height using the up/down handle of the Module draw-out lift.

Lift Inverter Panel

1o
T
|
i
i

|

g = .
& k P |
Lol
Up/down handle I IW i
'Up/down handle :I .
ol q > ———— e — .. -
idi [T ]
Sliding table -
1
B =4 7
(1292) Q2
o] _;ﬂ I
| 3

Stopper

Fig 10.14 Special Lift

2. Insert the sliding table between the Panel beam and the module mounting base.
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10.1 Maintenance and Inspection

Module

Module Mounting Base

Beam

Fig 10.15 Sliding Table Insertion

3. Hook the lifter stopper and, while pressing the sliding table so that it will not move when the Module
is pulled out, draw out the Module.

4. Insert the fixing pin into the module holder to keep the Module stationary and then lower the rack.
H Mounting the Module

Mount the Module by reversing the above module dismounting and drawing out procedure.
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Maintenance and Inspection

10.1.5 Dismounting and Mounting the Module

B Disposing of the Module

Module

A WARNING

e Before disposing ofthe Module, open a hole inthe heat sink attached to the Module to purge gas.
Exposing the heat sink to a high temperature without opening a hole in the heat sink can result in explosion
and injury.

Before disposing of the Module, cut the refrigerant charging port and open a hole in the heat sink.

Heat Sink

Fig 10.16 Heat Sink
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10.1 Maintenance and Inspection

|
i
i
i
|
i
|
¥ * + Heat Sink
L U . S
I :
A T
EZEZiIiZ}Zj
| lIl |
'::{:i'i:}:"
I—'—'ili'—'—l
P-4
I
R L
|
Cut off the refrigerant charging port.
ly
I = W
//_\/
|
|
— T ~
. . : \——/
-1 1
: : '
| | | | |
I I | I I
Ao
| «
X
c v o
Y g
. <
|
\]\ Diameter: 5 mm, depth: 20 mm min.
| ~
|

Fig 10.17 Purging Gas
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Specifications

This chapter describes the basic specifications of the VS-616G5 Inverters
and specifications for options and peripheral devices.

11.1 Standard Inverter Specifications ........ 11-2
11.2 Specifications of Options and Peripheral
Devices .......... . i 11-4
11.2.1 Selection of MCCB and Ground Fault Interrupter 11-4
11.2.2 Module Draw-out Lift ........................ 11-4
11.23 OptionCards ... 11-6
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Specifications

11.1 Standard Inverter Specifications

Table 11.1 Standard Inverter Specifications

Model number
CIMR-G5A [

400-V Class Inverters

575-V Class Inverters

42008 44008 46008 48008 53008 56008 59008 512C8
Max. applicable motor
ot M 200 400 600 800 300 600 900 1200
Rated output capac-
iy (VA 320 610 910 1200 410 800 1200 1600
'Jf;‘e" output current 414 800 1200 1600 414 800 1200 1600

Max. output voltage

V)

3-phase, 380/400/415/440/460 VAC
(Proportional to input voltage.)

3-phase, 500/525/575/600 VAC (Proportional to input voltage.)

Rated output fre-
quency (Hz)

Output ratings

Up to 150 Hz (available by programming)

Voltage (V)
Frequency (Hz)

3-phase, 380/400/415/440/460VAC, 50/60 Hz

3-phase, 500/525/575/600 VAC, 50/60 Hz

Allowable voltage

Power supply characteristics

fluctuation +10%, -15%
Allowable frequency

fluctuation 5%
Control method Sine wave PWM

Torque characteris-
tics (see notes 1, 2)

150% at 1 Hz (150% at O r/min with PG)

Speed control range
(see notes 1, 2)

1: 100 (1: 1000 with PG)

Speed control accu-
racy (see notes 1, 2)

+0.2% (£0.02% with PG)

Speed control re-
sponse (see notes 1,
2)

5 Hz (30 Hz with PG)

range

Torque limits Provided (4 quadrant steps can be changed by constants settings.)
Torque accuracy +10%
Frequency control 0.1 to 150 Hz

Frequency accuracy
(temperature charac-
teristics)

Control characteristics

Digital references: = 0.01% (-10°C to +40°C)

Analog references: £0.1% (25°C = 10 °C)

Frequency setting

Digital references: 0.01 Hz

resolution Analog references: 0.03 Hz/60 Hz (11 bits + sign)
Output frequency 0.01 Hz
resolution ’

Overload capacity

150% of rated current for one minute

Frequency setting
signal

-10t0 10 V, 0 to 10 V, 4 to 20 mA

Acceleration/Decel-
eration time

0.01 to 6000.0 s (Accel/decel time setting independently, 4 steps available.)

Braking torque

Approx. 20%
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11.1 Standard Inverter Specifications

Model number
CIMR-G5A [

400-V Class Inverters 575-V Class Inverters

42008 44008 46008 48008 53008 56008 59008 512C8

Motor protection

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

Stops in one minute at approx. 150% of rated output current.

@ i i i = . . . . . . . .
S Main circuit overvol Stops when main-circuit DC voltage is approx. 812 V. Stops when main-circuit DC voltage is approx. 1040 V.
3 | tage protection
c B . .
3 | Main circuit undervol- PP . S .
*'q; tage protection Stops when main-circuit DC voltage is approx. 380 V. Stops when main-circuit DC voltage is approx. 480 V.
3
% :\g::r?;;?hr¥upower Stops for 15 ms or more. By selecting the momentary power loss mode, operation can be continued if power is restored within 2 s.
o
ﬁgolmg fin overheat- Protection by thermistor.
Stall prevention Stall prevention during acceleration, deceleration, or running.
Grounding protection Protection by electronic circuits. (Overcurrent level)
Charge indicator (in- . I .
ternal LED) Lit when the main circuit DC voltage is approx. 50 V or more.
Ambient operating _10° o
temperature 10°to 40°C
Ambient operating 0 i
g humidity 90 % RH max. (no condensing)
% Storage temperature -20°C to +60°C
E Application site Indoor (no corrosive gas, dust, etc.)

Altitude

1000 m max.

Vibration

2 m/s2 (0.2G) max

Note 1. Autotuning is sometimes required.
2. Operate in the flux vector control or open-loop vector control mode. Operation in the V/f control mode should be avoided.
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Specifications

11.2.1 Selection of MCCB and Ground Fault Interrupter

11.2 Specifications of Options and Peripheral Devices

11.2.1 Selection of MCCB and Ground Fault Interrupter

Be sure to install an MCCB or ground fault interrupter on the power supply side in order to protect the

Inverter wirings.

When using an MCCB, use one that has the sensitivity current of 200 mA min. and operation time of 0.1 s
min. and also that incorporates countermeasures against harmonics.

The following tables show MCCB selection examples.

H 400-V Class Inverters

VS-616G5 Model Output Capacity Rated Output MCCB Model Rated Current (A)
CIMR-G5A] (kVA) Current (A)

4200 320 414 NF600 600

4400 610 800 NF1200 1200

4600 910 1200 NF2000 1800

4800 1200 1600 NF2500 2500

W 575-V Class Inverters

VS-616G5 Model Output Capacity Rated Output MCCB Model Rated Current (A)
CIMR-G5A[] (kVA) Current (A)

5300 410 414 NF600 600

5600 800 800 NF1200 1200

5900 1200 1200 NF2000 1800

512C 1600 1600 NF2500 2500

11.2.2 Module Draw-out Lift

11-4
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11.2 Specifications of Options and Peripheral Devices

Name Code No. Application
Standard Lift YLF000033 Use this lift if the passage is wider than 1500 mm.
(FC30604)
Inverter Panel Y| ‘ ‘

. i

£

Lift track Standard lift S

< 8

4 . v
Lateral Lift YLF000032 Use this lift when the passage is between 800 mm and 1500 mm.
(FC30497A)™1
Inverter Panel v ‘ ‘ ‘ ‘ ‘ ‘
__________ Y\
A
[] il

Standard ift £

Lift track <« )

> 8

==
_ e Y Y.
Portable Crane YLF000034 Use this crane when lowering the Module from the lateral lift onto the floor.

(FC30498)2

(Used in combination with the lateral lift.)

< Inverter Module

< Lateral lift

(-

‘ 180 mm max.
A 4

* 1. With the lateral lift, the Module cannot be lowered to the floor level. Therefore, use a crane to lower it down to the floor.

* 2. This crane is not required if a crane is provided in the electrical room or if lowering down to a platform wider than 180 mm
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Specifications

11.2.3 Option Cards

11.2.3 Option Cards

The following Option Cards are available.

Table 11.2 Option Cards

* Input voltage: +24 V (insulated)

e Input current: 8§ mA

Digital Reference Card
DI-16H2

73600-C016X

Used to set 16-bit digital speed references.
* Input signal: 16 bits binary
4 digits BCD + SIGN signal + SET signal
* Input voltage: +24 V (insulated)
e Input current: 8§ mA

Used to set frequency references with 16 or 12 bits (switchable).

Type Name Code No. Descriptions Manual No.
Used to set high-accuracy, high-resolution analog speed refer-
Analog Reference Card enees-
9 73600-C001X « Input signal levels: 0 to +10 VDC (20 k&) 1 channel TECT36-
. Al-14U 40 20 mA DC (250Q) 1 channel :
g * Input resolution: 14 bits (1/16384)
o Used to set high-accuracy, high-resolution analog speed referen-
g Analog Reference Card ces
2 9 73600-C002X « Input signal level: 0 to 10 VDC (20 k&) T30
o Al-14B 4 t0 20 mA DC (500Q) 3 channels :
% * Input resolution: 13 bits + sign (1/8192)
j‘_; Used to set frequency references in 2-digit BCD or 8-bit binary.
3] . S
= - * Input signal: 8 bits binary
= Digital Reference Card |\ <10 2 digits BCD + SIGN signal + SET signal TOE-C736-
c DI-08 30.15
3
o
@
=1
o)
@
o
(7]

TOE-C736-40.7

RS-232C/485/422 Interface

Card
SI-K2

73600-C015X

Used to convert RS-232C to RS-485 or RS-422.
Supports baud rates up to 9.6 kbps.

TOE-C736-40.6

Built-in (connect to connector)

Monitoring Optional Cards

Converts analog signals to monitor the Inverter’s output status
(output frequency, output current, etc.) to absolute values and
outputs them.

Analogiﬂcirgéor Card 73600-D001X * Output resolution: 8 bits (1/256) gggl-C736-
* Output voltage: 0 to +10 V (not insulated)
¢ Output channels: 2 channels
Output analog signals to monitor the Inverter’s output status (out-
. put frequency, output current, etc.).
Analog Monitor Card 73600-D002X * Output resolution: 11 bits (1/2048) + sign TOE-C736-
AO-12 * Output voltage: =10 to +10 V (not insulated) 30.22
* Output channels: 2 channels
Used to output pulse-train signals according to the output frequen-
) cy of the Inverter
Pulse Monitor Card 73600-D003X * Output pulse: 1F, 6F, 10F, 12F, 36F (F: Output frequency) TOE-C736-
PO-36F * Output voltage: +12 V £10% (insulated) 30-23
* Output current: 20 mA max.
Outputs isolated digital signals to monitor the Inverters operating
status (alarm signals, zero speed detection, etc.)
Digital Output Card 73600-D004X e Output form: Photocoupler output, 6 channels TOE-C736-
DO-08 (48 V, 50 mA max.) 30.24

Relay contact outputs, 2 channels
(250 VAC: 1 A max., DC30V: 1 A max.)

2C-Relay Output Card
DO-02C

73600-D007X

Provides two multi-function outputs (DPDT relay contacts) in
addition to those provided by the Inverter.

TOE-C736-40.8
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11.2 Specifications of Options and Peripheral Devices

Table 11.2  Optional Cards (Continued)

Type Name Code No. Descriptions Manual No.

Used for V/f control. Speed feedback is performed using the PG
attached to the motor to compensate for speed fluctuations caused

by slipping.
e A-phase pulse (single pulse) input (voltage, complementary,
PG-A2 73600-A012X Open_collector lnput) TOE-C736-40.1

¢ Maximum input frequency: 32767 Hz
¢ Pulse monitor output: +12 V, 20 mA
(PG power supply output: +12 V, 200 mA max.)

* Used for flux vector control.

¢ A-, B-phase input (complimentary input)

PG-B2 73600-A013X e Maximum input frequency: 32767 Hz TOE-C736-40.2
¢ Pulse monitor output: Open-collector

(PG power supply output: +12 V, 200 mA max.)

¢ Differential input.

* A-phase pulse (differential pulse) input, for V/f control
¢ Maximum input frequency: 300 kHz

¢ Input: Conforms to RS-422

¢ Pulse monitor output: RS-422

PG-D2 73600-A014X TOE-C736-40.3

Built-in (connect to connector)
PG Speed Control Cards

(PG power supply output: +5 or +12 V, 200 mA max.)

Used for flux vector control.

e A-, B-, Z-phase pulse (differential pulse) input
¢ Maximum input frequency: 300 kHz

¢ Input: Conforms to RS-422

¢ Pulse monitor output: RS-422

PG-X2 73600-A015X TOE-C736-40.4

(PG power supply output: +5 or +12 V, 200 mA max.)
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Appendix

12.1.3[Handling

12.1 Inverter Application Precautions

12.1.1

Selection

B Inverter Capacity

12.1.2

12.1.3

‘When connecting special motors or multiple motors in parallel 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.

Initial Torque

The startup and acceleration characteristics of the motor are restricted by the overload current ratings of the
Inverter thatis driving the motor. The torque characteristics are generally less than those required when start-
ing using a normal commercial power supply. If a large initial torque is required, select an Inverter with a
somewhat larger capacity or increase the capacity of both the motor and the inverter.

Emergency Stop

Although the Inverter’s protective functions will stop operation when a fault occurs, the motor will not stop
immediately. Always provide mechanical stop and protection mechanisms on equipmentrequiring anemer-
gency stop.

Options

Terminals & and €1 are for connecting only the options specifically provided by Yaskawa. Never connect
any other devices to these terminals.

Settings

Upper Limits

The Digital Operator can be used to set high-speed operation up to a maximum of 150 Hz. Incorrect settings
can be dangerous. Use the maximum frequency setting functions to set upper limits. (The maximum output
frequency is factory-set to 60 Hz.)

DC Injection Braking
The motor can overheat if the DC injection braking voltage or braking time is set to a large value.
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
accelerationordeceleration, increasetheaccelerationordecelerationtime. 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.

Handling

B Wiring Check

The Inverter will be internally damaged if the power supply voltage is applied to output terminal U, V, or W.
Check wring for any mistakes before supplying power. Check all wiring and sequences carefully.

B Inspections

The internal capacitors in the Inverter require time to discharge after the power supply is turned OFF. Do not
start inspections until the CHARGE indicator goes out.
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12.1 Inverter Application Precautions

12.2 Motor Application Precautions

12.2.1 Using the Inverter for an Existing Standard Motor

When a standard motor is operated with the Inverter, power loss is slightly higher than when operated with
a commercial power supply. In addition, cooling effects also diminish in the low-speed range, resulting in
an increase in the motor temperature. Therefore, the motor torque should be reduced in the low-speed range.

The following graph shows the allowable load characteristics of a standard motor.
If 100% torque is continuously required in the low-speed range, use a special motor for use with inverters.

25% ED (or 15 minutes)
40% ED (or 20 minutes)

100 [/ - | no )
Torque % - / — - 60% ED (or 40 minutes)
(%) 60 -
50 |
Continuous
36 20 60

Frequency (Hz)

If the input voltage is high (440 V or higher) or the wiring distance is long, the motor insulation voltage must
be considered. Contact your Yaskawa representative for details.

B High-speed Operation
When using the motor at a high speed (60 Hz or more), problems may arise in dynamic balance and bearing
durability. Contact the motor manufacturer for details.

B Torque Characteristics

The motor may require more acceleration torque when the motor is operated with the Inverter than when op-
erated with acommercial power supply. Check the load torque characteristics of the machine to be used with
the motor to set a proper V/f pattern.

H Vibration

Resonance with the Natural Frequency of the Mechanical System
Take special care when amachine that hasbeen operated ata constantspeed istobe operated in variable speed
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

Noise is almost the same as when the motor is operated with a commercial power supply. Motor noise, how-
ever, becomes louder when the motor is operated at a speed higher than the rated speed (60 Hz).

12.2.2 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 problems with service life and durability if the motor is operated at a speed
higher than 60 Hz.
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12.3 Peripheral Device Application Precautions

B Selecting and Installing Wiring Breakers

Install a molded-case circuit breaker (MCCB) on the power supply line to the Inverter to protect the wiring.
Selectthe MCCB accordingto the Inverter’s power supply power factor (which changes with the 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 a model with
a large capacity. We recommend using only ground fault interrupters designed for inverters.

Using Magnetic Contactors on the Motor Line

As arule, so not install a magnetic contactor between the Inverter and motor to turn the motor ON and OFF
during operation. Supplying power to the motor while the Inverter is operating will cause a large surge cur-
rent to flow, and the Inverter’s overcurrent protection function will operate. If a magnetic contactor is
installed to switch to a commercial power supply, switch the lines only after stopping both the Inverter and
the motor. Use the speed search function is switching is required while the motor shaft is rotating.

If a magnetic 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 a multi-pole motor is operated, install
thermal overloadrelays or thermal protectors between the Inverter and motors. Set the constant L1-01 to “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 times the value at 60 Hz.

Improving the Power Factor (Eliminating Phase Advancing Capacitors)

Install a DCreactor (incorporated in standard models) or ACreactor on the power supply line to the Inverter
to improve the power factor.

Capacitors or surge suppressors on the output line from the Inverter can overheat or be destroyed by the high-
frequency component of the Inverter’s output. They can also cause overcurrents to flow to the Inverter, caus-
ingthe overcurrent protection functiontoactivate. Donotinstall capacitors or surge suppressors in the output
line.

Electromagnetic Interference

The Inverter’s I/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
noise filters, or you can install the wiring between the Inverter and motor and the power supply wiring in a
metal duct and ground the duct.

Wire Sizes and Distances

Motor torque will be reduced by voltage drop along the cable if the distance between the Inverter and the
motor is too long. This is particularly noticeable for low-frequency outputs. Use wires of sufficient size.

Always use the optional extension cables when operating the Digital Operator separated from the Inverter.
For remote operation using analog signals, keep the control line length between the Analog Operator or op-
eration signals and the Inverter to 50 m or less, and separate the lines from high-power lines (main circuits
or relay sequence circuits) to reduce induction from peripheral devices.

When setting frequencies from an external frequency setter (and not from a Digital Operator), used shielded
twisted-pair wires and ground the shield to terminal 12, as shown in the following diagram.

38 Shield terminal

34 Speed setting power supply
+15V 20 mA

3 Oto+10V 36 Master speed reference

External 2kQ 2 01010V (20 kQ)
frequency _____ _ o 39 Master speed reference
reference 410 20 MA (250 Q)

42
Multi-function analog input
35 010 10V (20 kQ)

oV
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12.4 Wiring Examples

12.4 Wiring Examples

12.4.1 Using Two Braking Units in Parallel

Thermal protector Thermal protector
— Y
A sequence is required to turn ]| Braking prony Braking
OFF the power supply for the —— | Resis- ——| Resis-
thermal overload relay trip con- tor Unit tor Unit
tacts of the Braking Resistor Unit. B P B P
Ol 9] 00 o Ol 9190 o0
": MASTﬁ
SLAVE

Braking Unit 2

2 6 2 6
i TN
3 T4 T4
Thermal switch Thermal switch
et 1
mccB | @ © !
|
3-phase power R === O R/L1 VS-616G5 U/T q@ Motor
380 to 460 V —
50/60 Hz S =8 O=Meee0) /12 VT2 © M
500 to 600 V — ]
50/60 Hz T 5 oM r © T/L3 W/T3
|
IR R1/L11 D ;
© Si/L21 | =
® T1/L31 : (Ground to 100 Q max.)
| |
: 3CN |
| 23 :
| o=
| 8 | | External contact
| —Q output (1 A max.
| 3CN 14 at 30 VDC)
IH\
Forward Run/Stop O O : : 4)13 Forward run command |
Reverse Run/Stop JE— Y o5/ (forward run when closed) |
O © N (IP Reverse run command [
_Brikigq Enlt_ b | (reverse run when closed) |
= A :
'.Fs_o___4_|: bl |
External fault O_C : : (;)6 |
A - |
A
o

|

|

|

|

|
&

>kDisable stall prevention during deceleration by setting L3-04 to “0” when using a Braking
Resistor Unit. The motor may not stop within the deceleration time if this setting is not
changed.
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12.4.2 Using a JVOP-95-[], -96-[] VS Operator

12.4.2 Using a JVOP-95-[], -96-] VS Operator

] """ (O} () T ‘
MccB . Bt S .
' 1 i
S’ O R (LY um) ©
L

3-phase power  § mmme) O sL2 VS-616G5 v (T2 \%)\
TN iy

) — O T(L3)

JVOP-95-[], -96-01 VS Operator

FWD FSUN STOP RE\j RUN N
77 ﬁ{;—j ?;} ’ [ 1,L_ LN o Forward run command
I pend ! [ T l (forward run when closed)
- 'Jl(: 2 1 i 10 Reverse run command
I = \r (- ! (reverse run when closed)
' 1
‘ RESET—=- Do
; al ,
oo Io — 12
. )
MASTER | aux s | 'V s -
| EJ;J A Multi-function
b 14 contact inputs
. P
vl 15
p !
{
' o Q18
11 “ ] J, 17 Sequence common (0 V)
|- —

38,._—;,77Shield terminal
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5
- ’I e /C34 Speed setting power (15 V, 20 mA)
. FREQ SET J !
o—{ T} as 13 byt <) 36 Master speed reference
J ‘T [ ¢ (0to 10V, 20 kQ)
. b ! : ! €139 Master speed reference
PIP | 1 (4 to 20 mA, 250 Q)
i : 42 Multi-function analog input
17 L 3501010V, 20kQ)
1 y ! vov
. [ i _
SOURCE . l - ) 44 Speed setting power (-15V, 20 mA)
— Pt 9 1ol 53 == : :
o, B 5 " } ) Multi-function contact
! RUN = v 1oI i 57 output
. g ] 7 . .l; (Default: Running signal) |
__ FAULT ~% 18 F’: ! 25
..... o \'i‘/ % ; ji,_(’)..{ O
] 1 : )§2—~«QWQ~— Fault contact output
! by 28
| L
: } 48 Multi-function T2
iMTR CAL Frequency meter I H analog output -
- - F1 | |
I A F@ =7 J)45 Multi-function ana
[ og output (Default:
! | Defaul
* P roy Output frequency)
Fal Lo 46
. —
! e

= (Ground to 100 Q max.)

Open collector 1
- (Default: Zero speed
signal)

Open collector 2
(Default: Speed agree
signal)

- Multi-function output
common

Multi-function
open-collector
output

48V, 50 mA max.



12.4 Wiring Examples

12.4.3 Using an Open-collector Transistor for Operation Signals

L 9 Forward run command
(forward run when closed)

Forward Run/Stop ‘{

Reverse Run/Stop

10 Reverse run command
(reverse run when closed)

External fault <

Fault reset l/

Factory ) Multi-step Speed Multi-function contact inputs

presets$ Reference 1
Multi-step Speed
Reference 2 \

VAN

Jog Frequency
Reference
EXTERNAL BB
command

Sequence common
(Insulated from 0 V terminal)

38 Shield terminal

12.4.4 Using Open-collector, Contact Outputs

Sequencer
N @Surge .

25 } ~ absorber
52, Fault contact output 250 VAC max

250 VAC, 1 A max. X

30 VDC, 1 A max.
23

TMulti-function contact outpu?{ 30 VDC max
250 VAC, 1 A max.

* 30 VDC, 1 A max.
(Default: Running signal)

JR— o~

Flywheel diode

48 VDC max

—
—0

et

- Flywheel diode

8 VDC max
\ Flywheel diode

‘I Open collector 1
1 (Default: Zero

i

: I speed)

1148V, 50 mA max.

' pen cofector 27
{ 1 (Default: Speed

t

§

1 agree)

148V, 50 mA max. :l
| t

. h Multi-function output
‘ common
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12.5 Function Block Diagram
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12.5 Function Block Diagram
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Appendix

12.6 Spare Parts Lists

H 400-V Class Inverters

Inverter Model (CIMR-G5AL])

Spare Part 4200 4400 4600 4800
Inverter Module Model - - - -
Code No. EUJ61512X EUJ61512X EUJ61512X EUJ61512X
Quantity 1 2 3 4
Converter Module Model - - - -
Code No. EUJ61514X EUJ61511X EUJ61511X EUJ61511X
Quantity 1 1 2 2
Control Unit Model - - - -
Code No. EUA61505X EUA61505X EUA61506X EUA61506X
Quantity 1 1 1 1
Power Supply Unit Model - - - -
Code No. EUS61503X EUS61503X EUS61501X EUS61501X
Quantity 1 1 1 1
DC Reactor Model DGKO0039 DGKO0059 DGKO0049 DGKO0059
Code No. X010112 X010114 X010113 X010114
Quantity 1 1 2 2
Coupling Reactor Model - UZBA-B UZBA-B UZBA-B
Code No. - 300-002-124 300-002-124 300-002-124
Quantity - 2 3 4
Power Supply Trans- | Model USN-B USN-B USN-B USN-B
former Code No. CPT020069 CPT020070 CPT020071 CPT020072
Quantity 1 1 1 1
Discharging Resistor | Model SMR220W SMR220W SMR220W SMR220W
Code No. R010084 R010084 R010084 R010084
Quantity 2 4 6 8
Fans Cooling Model UT676DX-TP UT676DX-TP UT676DX-TP UT676DX-TP
Fan Code No. FAN001008 FANO001008 FAN001008 FANO001008
Quantity 4 8 13 16
In-panel Model THA1V-7556X THA1V-7556X THA1-350P549-2TP THA1-350P549-2TP
\F/:ﬂ“l"'a;"?” Code No. FAN000101 FAN000101 FAN000220 FAN000220
Quantity 1 2 1 1
Model THA1-350P549-2TP THA1-400P549-2TP THA1-350P549-2TP THA1-400P549-2TP
Code No. FAN000220 FAN000221 FAN000220 FAN000221
Quantity 1 1 2 2
W 575-V Class Inverters
Inverter Module (CIMR-G5AL])
Spare Part 5300 5600 5900 512C
Inverter Module Model - - - -
Code No. EUJ61513X EUJ61513X EUJ61513X EUJ61513X
Quantity 1 2 3 4
Converter Module Model - - - -
Code No. EUJ61514X EUJ61511X EUJ61511X EUJ61511X
Quantity 1 1 2 2
Control Unit Model - - - -
Code No. EUA61505X EUA61505X EUA61506X EUA61506X
Quantity 1 1 1 1
Power Supply Unit Model - - - -
Code No. EUS61504X EUS61504X EUS61502X EUS61502X
Quantity 1 1 1 1
DC Reactor Model DGKO0039 DGKO0059 DGKO0049 DGKO0059
Code No. X010112 X010114 X010113 X010114
Quantity 1 1 2 2
Coupling Reactor Model - UZBA-B UZBA-B UZBA-B
Code No. - 300-002-124 300-002-124 300-002-124
Quantity - 2 3 4
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12.6 Spare Parts Lists

Spare Part

Inverter Module (CIMR-G5AL])

5300 5600 5900 512C
Power Supply Model USN-B USN-B USN-B USN-B
Transformer Code No. CPT020073 CPT020074 CPT020075 CPT020076
Quantity 1 1 1 1
Discharging Resistor | Model SMR220W SMR220W SMR220W SMR220W
Code No. RO10084 R0O10084 RO10084 R0O10084
Quantity 2 4 6 8
Fans Cooling | Model UT676DX-TP UT676DX-TP UT676DX-TP UT676DX-TP
Fan Code No. FAN001008 FAN001008 FAN001008 FAN001008
Quantity 4 8 13 16
In-panel | Model THATV-7556X THA1V-7556X THA1-350P549—2TP | THA1-350P549—2TP
Ventilation "Coge No. FANO0OI01 FAN000101 FAN000220 FAN000220
Fan Unit -
Quantity 1 2 1 1
Model THA1-350P5492TP | THA1-400P549—2TP | THA1-350P549—2TP | THA1-400P549-2TP
Code No. FAN000220 FAN000221 FAN000220 FAN000221
Quantity 1 1 2 2

*

A module draw-out lift is required to replace Modules.
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Appendix

12.7 User Constants

Factory settings are given for a 400-V class Inverter of 200 kW set to open loop vector control (A1-02 = 2).

Table 12.1 User Constants

No. (é\:ngaey) ';aeﬁ%g Setting No. (D’\il:SI]aey) FS?act:Iicr)1 ré/ Setting
A1-00 genlggta%ea s;te:;ie(;n for digital operator display *11 b6-01 }%vr:éhf;{egfugcsyt :rtt )start 0.0
A-01 | G z T
Aoz | Gt i 0608 [ e
A1-03 z?riltiitall’i:;meters) 0 b6-04 ](?)vzjgltéll"?;:[@;t %Iiop) 0.0
A108 | ft) : Sl
A1-05 [T g : o702 [ Geon ity e
A2t(-)01 User setting constant _ b8-01 Energy-saving ga‘in 30
A2-32 (User Pram 1 to 32) (Energy Save Gain)

o101 | R gt 1 e
R T 1 e ;

0103 | Syrmie il sein o 0002 | e e it

o104 | Pty f v o : cror [t
b1-05 ?Zpecrgl_tsi(;réesgl(e)c;i?; for setting of E1-09 or less 0 C1-02 %gceé?%t:;: {i)me 1 10.0
0106 | s i ! cr-om | S
o107 | Sy cr-0s | Bl e
b2-01 er:](LZIIJ“e:;()i level (DC injection braking start 0s C1-05 Accelera_tion time 3 100

(DClnj Start Rreq) (Accel Time 3)

b2-02 %Ccﬁeéﬁ‘r’r“esg‘ki"g current 50 C1-06 ]()nggr;f;‘l’g ;i)me 3 10.0
e 107 | lpn o
b2-04 z?)ccif;jje%ﬁz %aggﬁ)ﬁme asiop 0.50 C1-08 ]()nggr;f;‘l’g f)me 4 10.0
001 | sl o s g o109 | i e
b3-02 (Sspsjcsirsciarcc:r:)e];et;ating current 1930 Cc1-10 ggz}gsf% Itli?sl;: setting unit 1

b3-03 (Sé);ggriiaggcd’;?;gration time 20 C1-11 (AAC((:::/II/)deeé:esl vt\i/n}l;:esqv)zitching frequency 0.0
b4-01 ;F[i)r:leary t:L(l)nISIti'](")iIrln SrI;T—delay time 0.0 C2-01 (Ss—céurivle\ zlclzg;lcst:its)tic time at acceleration start 0.20
b4-02 ;F[i)r:leary fglgg(zlf: rﬁ);f—delay time 0.0 C2-02 (Ss—céurivle\ zlclaé;céirdi;tic time at acceleration end 0.20
b5-01 :’;g)clalotgil)mode selection 0 C2-03 (SS-((::L;i]V]e)(eﬂ:gicS[:gtic time at deceleration start 0.20
b5-02 z’;lo]go(r}t;(i):)al gain (P) 1.00 C2-04 (Ss—céurivic) zlclglcéirdi;tic time at deceleration end 0.00
os-00 [t i el
b5-04 z;tle])grlaigzilti)mit 100.0 C3-02 (Sshlf)pcgglnpi;n’;zli;izgl primary delay time 21)3(]
w505 | il O oo | Spscmmentr o
b5-06 :’;g}lﬁilt) 100.0 C3-04 (Sslil]iapcggln;i;n;aetézﬁ)during regeneration 0

b5-07 z’;gjogséte ii)djustment 0.0 C3-05 f}illl;(xc;::(l:z:;ion method 0

oe-08 | H e dly e oo Ceot | Tt gmrenion i
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12.7 User Constants

* 1. Not initialized. (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).
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Table 12.1 User Constants (Continued)

No. (S::;T:y) ';Zﬁﬁg Setting No. ([')\il:pr:l]:y) ':S?a(t::ﬁwg Setting
C4-02 E:F;?;ec z(;rrlr;’p;?;z:)ion time constant %? d3-04 g}l;rrlr]lopfrggr:lggci(}i/ﬂ\:;idth 1.0
C5-01 (Ai;{Rpéogg;;icil;al (P) gain 1 2(1.{]() d4-01 g;g%ea?; lr\ifeel;eonr;e; hold function selection 0
o 5 w0z [ Sedtmi :
C5-03 (Ai;{Rpéogg;;igl;al (P) gain 2 2(1.1(]() d5-01 '(I"TOJ?;E (;crvll:rt;(l)lsiil)ection 0
c504 | (R 0 ine? B 02 | s ol e :
o5 | 05 |t 1
C5-06 é?\SSRRpSS:;yT?;l:)y e 0.004 d5-04 (Ssp;:sclﬁLnxlri:t Value) 0
C507 | (et et 505 i
C5-08 Efﬁ{i?fig;gt)(l) limit*2 400 d5-06 (Slgzgtliggolqu%? r;g)ntrol switching timer 0
el e Y Ero01 [ i s “
Co0e | i e fover i 2 vz | Mo Sl :
Co0a | i e poperiond i ! e N o
Cr-01 | s slin ! e e
A I E1-05 | Mot s 0
Ce-08 | (i, 100 E1.06 | e freveney 000
C8-09 (S[g;i{i ;?;(it;ack detection control (AFR) time*2 50 E1-07 ?ﬁ/};ﬂdogrtg:; efrrlic}]]u/ir;cy 310
C8-30 (Ccal;iei:errf}'s(ﬁizc):y during autotuning 2 5 E1-08 ?ﬁ?d (\);lotll::é :rzciuency voltage %%;i)
aro1 [ R e E1-09 | i s e B
d1-02 Féee(%zre;(i:}; rze)ference 2 0.00 E1-10 ?ﬁ?n (\);lotll::é Sequency voltage ftlg
103 [Fgeney s 111 [
d1-04 Féee(%zre;(i:}; 124e)ference 4 0.00 E1-12 Mig.\(]);llttgztef]rge)quency voltage 22 00
105 |Hee e 113 | B e
0106 |t s ez0r e el
0107 [Fatene e ezoz |l
e R 50
100 [ e e e o ;
d2-01 f};z(gug;}c)zrrifi?;?gce upper limit 100.0 E2-05 %g:g: II{i::i—Stgll]icn; resistance 0.(3320
202 [ty e fovr i 206 | o ok dvens 0
43-01 ‘(I}Jlirrlspf;cé:e{l)cy 1 0.0 E2-07 ?/SI;)ttSrraitri(())rl;—gaor; ls)ail)xration coefficient 1 0.50
d3-02 g}ll?;?pf;(éze;)cy 2 0.0 E2-08 ?/S[Ztt:)];'aitri(()’ﬁ-gg;;a%lration coefficient 2 075
ca03 [t 3 209 | oty i o

12

* 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. These are values for a 400-V class Inverter. Multiply the value by approx. 1.5 for a 575-V class Inverter.
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12.7 User Constants

Table 12.1 User Constants (Continued)

S Sy Tetna [ o &) o T soung
E3-01 ?g(())tn(irr(i i(/}r;i;(z)ldr)nethod selection™! 2 F4-03 (C/{lgngil;;:l(:clgor selection 3
Ea0n | Mo e g ey Faoa | Qi
E4-02 | (VS v volige) 00 F5-01 | Channel Louput cction 0
E4-03 ?(I/c;;ozr é ;::);rzg;tage frequency™! 60.0 F5-02 %gjg;l CzhOZUtSpeL]I; (T)lection 1
E4-04 ?{I/(;;ozr 1%/[KindFr :(r)tput frequency 1*1 30 F6-01 %Jg%% rrsnfé(li:;ieolz;tion 0
E4-05 ?{I/c;;ozr 1%4;31%0?;?3 frequency voltage 1°! 2%2,(] F7-01 ggq-u?’e()r;:}é ;i]elil[tiig:; selection 1
o R il 1
E4-07 ?{I/c;;ozr fdiﬁi%OT;tgpst frequency voltage™! 4+20 F9-01 E:;ez;;lofgzllte i?g;t)’lfl:vel from transmissin op- 0
E5-01 ?ﬁ;?érzzr?;?s‘jcg]rjzr;t*l 37*(3‘0 F9-02 g:rtleragll: (f)a]lzx)lettgz:?ocrtli)(i? from transmission op- 0
E5-02 ?I/{/([)(t)?orfzr;tleig ls:lrlé;)(;)l lg(] F9-03 ﬁ;:Itllc(JE ngr Feﬁxﬂtﬁrzezl[)fflult from transmission op- 1
e e Fo-04 | it oo s sl i )
E5-04 ?ﬁ(t)(t)éfzn;r;(t))leers ;)f poles®! 4 poles H1-01 %:iglfr?;cﬂog eiln)put (terminal 11) 2
E5-05 ?ﬁg?orgzlit:f;oc-)llir;:sr)esistance*l ().932() H1-02 ?"/I[*zi::l-lf;]ﬁc{lzog eiii)put (terminal 12) 14
E5-06 ?ﬁ)(t)(t)érZzliae]; li(r)lductance'l 5* ? H1-03 %:i;;?;c;?rsl eiil)pm (terminal 13) 3 *(50)
ot | et T T B
F1-02 %gr;‘tiiglr(] Is_i)lsesctsi(e);l) at PG open circuit 1 H1-05 g:i;;?;c;lsorsl eiil)put (terminal 15) 6 *(54)
103 | Pt ! 100 |y 1 B
F1-04 %éérgteisri]atsieolﬁc;ieol;l at deviation 3 H2-01 ?_/llﬂzi;il—ifl;l;}csti;_nsgn]ggi)(terminal 53-57) 0
= e o T :
F1-06 F}% doi:/lit;istn 1{2;60()[)(} pulse monitor) 1 H2-03 g:i;;?;}c;g)rsl eiil)put (terminal 20) 2
F1-07 g;‘]zgral value during accel/decel enable/dis- o H3.01 Signal leve! selection (terminal 36) .

(PG Ramp PI/I Sel) (Term 36 Signal)
Fr08 [ gt et Haoe | G femint )
Fros |Gt oo |
A Ho-04 | il ] kstion (o 2 :
F1-11 giicc}e]sjseizieatsgefgil (:)eviation detection delay time 05 H3-05 g:i;;?;cg)rsl :lr)lalog input (terminal 42) 0
el ot : ) [
) T o e [
F1-14 g)GG(g)?Fl}I-;iscuit detection time"! 20 H3-08 (S"[i‘il;l ;egvg gs;:)ction (terminal 39) 5
F2-01 :ii_l?(l)zlta{n(gul:nst%()lar input selection 0 H3-09 g:i;;?;cg)rsl :lr)lalog input (terminal 39) 1F
il [ : H10 |G e 5 G
ol e 2 ol e
F4-02 g‘g“gﬂf giiﬁ) 1.00 H3-12 g‘;ﬁle‘;gAijg“Ttig;" time constant 0.00

* 1. Not displayed for some models depending on software version No.

* 2. These are values for a 400-V class Inverter. Multiply the value by approx. 1.5 for a 575-V class Inverter.
* 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. (ng{;T:V) ';Zﬁi?g Setting || No. ([')\:2;?:3,) I:S?a(t::ﬁwg Setting
H4-01 i\%eo?rzi();aieigc;i:lr)l (terminal 45) 2 L5-01 ?lelllflfzrf (;{fez:tl:l(r)tsr)estart attempts 0
H4-02 :Efii:rxl(i[rlellliga(l] :iSH)) 1.00 L5-02 (A;{u;;)[ ;'retstsaerlt)operation selection 0
H4-03 g}::ﬁ(&i;‘ln%ag ‘ES)) 0.0 L6-01 ;F;)S?;% i?tfcstieti; selection 1 0
He0s | > 02 | iy
Ha-06 | B e Lo0s [ i s 0
H4-07 éilgl(])dge 3:;1;1:1 escitg)nal level selection 0 L6-05 ;F;);?;% (i(tetzecﬁivoll; level 2 150
H5-01 féiiﬁ? o “Ad) 1F L6-06 (T%?; %ﬁf‘;i}iﬁ‘e‘)ﬁm : 0.1
H5-02 (Cs(érgglgl;izti}({):t:])aeed selection 3 L7-01 f;or;x(/lai? I:l(;tr(};;sdl;mit 200
H5-03 (Csoelﬁglugé(;:tiszq)parity selection 0 L7-02 ?Fe;:rsli I[;)ir[qlgzvl;mit 200
H5-04 (S;gﬁzingarlﬁ?tggl(; after communication error 3 L7-03 f;xlaimelgzzlgrlgtgi:)e torque limit 200
H5-05 (CS(:rrgxlui:rﬂthtic()tr)l error detection selection”! 1 L7-04 ?reovr:ri: I;f%{e:ver};l;:)e torque limit 200
L1-01 ?1/\1/?8)11; %;(ﬁﬁcéi;r; (;s‘slection 1 18-01 E’];c}v;e;te :ie:te(f:igsof;)r internal DB resistor 0
L1-02 i\;\l/[o(t)o{ Prrigizctcigzstti)me constant 1.0 L8-02 %/I:rlll)izt sz;iiair‘ﬁ)level 95
L2-01 i\ga}rilinst:fzcgz\:)er loss detection 0 18-03 %):Ir;trigl sizlriclztiscg)after overheat pre-alarm 3
L2-02 i\gvovr?frﬁzil‘rizt];(r)l\lvgr loss ridethru time 1*? L8-05 %;ﬁu}i (())Spse;lr;psheal;e protection selection 0
L2-03 ?lgiijrllj‘g:?elglc(]:cir?)e 192.0 L8-07 8:;1[1;}25:%2;})511;? protection selection 0
L2:04 | Ut Vi Ramp ) 0101 | Nommin Sy ‘
P o e P :
L2-06 g?Bdlgrc:éirear:ic(;r; rate 0.0 01-03 f];ﬁg;ﬁ:;cg;:;}lfg ;)f reference setting/monitor 0
L3-01 (Sstz:ililul;l;ri/ce:etliosrg is‘)election during accel 1 01-04 ggel?:ﬁr;c% Sﬂit)s of constant setting 0
L3-02 (Sst?;lllgr?f:etli(}?vlgvel during accel 150 01-05 (C:gj;z:sl; r]l)(;gslissiay selection 0
L3-03 (Sstz:;lul;l;r?:ll;tiﬁ)‘?l;imit during accel 50 02-01 a%gﬁl;?jxeog;;(ey enable/disable 1
L3-04 (Sstz:;lllpl;rgee:etlic& is‘)election during decel ) 02-02 Sgg(l)’nkey during control circuit terminal op- )

(Oper STOP Key)
L3-05 (Sst?;lllgr?/:;tsi(:) selection during running 1 02-03 H?Se;rcgrgirﬁsi)nitial value 0
500 |Gt Ruriny e T :
Lot | oo e ;
L4-02 (SSI,);chA aggrreeee vc:,?;iﬁt)ion width 20 02-06 ‘Ci)iz:ge;tic;g[:?ection when digital operator is .
(Oper Detection)
L4-03 (Sspsgti\ aggrreeec I:j\?ltim—i;m level (+/-) 0.0 02-07 (C];z;;tl‘;i\_}? n(iepesr:tt)ion time setting _
Leon | ) [ o
L4-05 Operation when frequency reference is missing 0 02-09 Initialize mode selection™! 3

(Ref Loss Sel)

(Init Mode Sel)

* 1. Not displayed for some models depending on software version No.

* 2. Setting unit and initial setting depend on Inverter capacity.

* 3. These are values for a 400-V class Inverter. Multiply the value by approx. 1.5 for a 575-V class Inverter.

* 4. Not initialized. (Japanese standard specification is 02-09 = 0.)
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A

acceleration, 6 - 11, 6 - 17
acceleration/deceleration ramp hold, 7 - 59
access levels, 1-4,4-6,4-19,6-2

Advanced, 1-4,4-6
setting user constants, 4 - 10

AFR
See automatic frequency generator

analog input characteristics, gain and bias, 7 - 73

analog inputs, 6 - 5
adjusting, gain and bias, 6 - 6, 7 - 23
switching, 6 - 5

Analog Monitor Card, settings, 7 - 54
Analog Reference Card, settings, 7 - 53
anchor bolt, 2 - 11

ASR
See speed loop

automatic frequency regulator, 7 - 5

autotuning, 1 - 2,4 - 29
input voltage setting, flux vector control, 6 - 31
open-loop vector control, 6 - 18
faults, 6 - 19
setting user constants, 6 - 18

Basic,1-4,4-6
setting user constants, 4 - 9

bias, analog inputs, 6 - 6
Braking Unit, 12 - 5

BUS (option communications error), 9 - 7

C

CALL (serial communications call), 9 - 7
carrier frequency, 7 - 48

CE (MEMOBUS communications error), 9 - 7
CF (out of control), 9 - 4

closed-loop connectors, control circuit, 3 - 18
common functions, 7 - 35

communications error (CE), 9 - 7

connection cable, 3 - 5

connection diagrams, 3 - 3

constants write enable, 7 - 63

Index- 1

contact outputs, 12 - 7
control circuit terminal, 3 - 9
control fault (CF), 9 - 4

control inputs, 6 - 9
responsiveness, 6 - 9

control method, affects on factory settings, 8 - 40
control methods, 4 - 20,6 -3

control power supply voltage jumper, 5 - 5
Control Unit, 1-5,10-5,12-10

Converter Module, 12 - 10

converter overheating, 9 - 7

Cooling Fan, 12 - 10, 12 - 11

Coupling Reactor, 12 - 10

CPF, 9 -4

cumulative operating time, 7 - 91

current, rated setting, V/f control, 6 - 21

D

DC injection braking command, 7 - 67
DC injection braking function, 7 - 37
DC Reactor, 12 - 10

DDS/SI-B external error detected, 9 - 7

deceleration, 6 - 11, 6 - 17
time switching frequency, 6 - 11
times, 6 - 17

DEV (speed deviation), 9-4,9 -7

Digital Operator, 1-3,1-6,5 - 10
attaching, 2 - 14

Digital Output Card, 7 - 54

Digital Reference Card, settings, 7 - 53
dimensions, 2 - 6

Discharging Resistor, 12 - 10, 12 - 11
display, status, 5 - 4

disposing of the Module, 10 - 12
droop control, 7 - 16

dwell, 1-3

dwell function, 7 - 44



Index

E selecting, 6 - 4
selecting the source, 6 - 7
E-15 (Si-F/G communications error), 9 - 7 selecting the units, 6 - 7
terminal 13 signal level, 6 - 4
terminal 14 signal level, 6 - 4
EFO0 (option external fault), 9 - 7 terminal 16 signal level, 6 - 5
voltage range, 6 - 4

EF (external fault),9-4,9-6,9-7

EFO, 9 - 4

function block diagram, 12 - 8
emergency stop, 6 - 10, 6 - 17

time setting, 6 - 10

time switching frequency, 6 - 11 G

times, 6 - 17
energy-saving control function, 7 - 33 gain, analog inputs, 6 - 6
energy-saving control functions, 7 - 12 gear teeth, 6 - 39
ERR (EEPROM read/write error), 9 - 8 generated loss, 2 - 6
errors, operation, 9 - 8 GF (ground fault), 9 - 2
excessive speed deviation, 9 - 4,9 - 7 ground fault (GF), 9 - 2
external baseblock NC, 7 - 59 grounding, 3 - 21

external baseblock NO, 7 - 59
external dimensions, 2 - 6 H

external faults, 7 - 64

hardware protection settings, 7 - 86
external speed search 1, 7 - 67

hold status, 7 - 50
external speed search 2, 7 - 67

hunting prevention function, 7 - 12, 7 - 33

F

factory settings, 12 - 12

IGBT,1-3
fault reset, 7 - 62

. In—panel Ventilation Fan Unit, 12 - 10, 12 - 11
fault restart settings, 7 - 84

in—-panel ventilation fan unit, 10 - 4
faults, 9 - 2

autotuning initial excitation function, flux vector control, 6 - 30
flux vector control, 6 - 32
open-loop vector control, 6 - 19

detection functions

initialize mode, 4 - 18
user constant list, 8 - 3
input voltage, setting, 5 - 5
V/f control, 6 - 21
V/f control with PG, 6 - 37

flux vector control, 6 - 27
V/f control with PG, 6 - 40
minor, 9 - 6

feedback control. 1 - 3 inrush prevention circuit fault (UV3), 9 - 2

floor level, 2 - 10 inspection, 10 - 3

flux vector control, 1 -2, 6 - 26, 7 - 14 installation, 2 - 13

PG Speed Control Cards, 6 - 26, 6 - 39 conditions, 2. - 10
site, 2 - 10

forward/reverse run commands input together (EF), 9 - 6 space, 2 - 13

frequency detection settings, 7 - 82 installation orientation, 2 - 13

frequency references, 1 -3,6-4,6-14,7 - 49 installation site, 2 - 10

function selection, 6 - 17 . . .
jog, 6 - 14 insulated gate bipolar transistor

multi-step, 6 - 14 See IGBT

presetting, 6 - 8 integral control, V/f control with PG, 6 - 39

Index- 2



Index

inverter capacity, affects on factory settings, 8 - 41 monitoring, startup, 4 - 16
Inverter Module, 1 -5,10-5,12-10 motor, using the Inverter for a standard motor, 12 - 3
inverter overheat pre-alarm, 7 - 71 motor constants, 7 - 6

V/f control, 6 - 21, 7 - 27

inverter overheating pre-alarm (OH2), 9 - 6 .
V/f control with PG, 6 - 37

motor overload OL1, 7 - 71

J motor protection settings, 7 - 76
jog,6-8,6-17 motor switch command, 7 - 62
jump frequencies, 7 - 49 mounting dimensions, 2 - 6
jumper wire, 6 - 5,7 - 19 multi-function analog input selection, 7 - 60

multi-function analog input/frequency reference, current,
7-72

K

key function settings, 7 - 89 multi-function analog output signal level, 7 - 74

multi-function analog output settings, 7 - 74

multi-function input functions, 8 - 26
L multi-function input settings, 7 - 57

multi-function inputs, 6 - 13
language, 4 - 19
multi-function output functions, 8 - 27

LF (output phase loss), 9 - 3
multi-function output settings, 7 - 69

lifting bar, 2 - 5
lifting with wires, 2 - 4

N

local/remote selection, 7 - 58 no V/f control with PG, 7 - 60

load short-circuit (SC), 9 - 2

no-load, operation, 5 - 10
M Digital Operator, 5 - 10
frequency reference setting, 5 - 10
o status checking, 5 - 10
main circuit overvoltage (OV), 9 - 6

main circuit terminals, 3 - 7

main circuit undervoltage (UV), 9 - 6 O

main circuit undervoltage (UV1), 9 -2 OC (overcurrent), 9 - 2

main circuit voltage fault (PF), 9 - 3 OH (heat sink over temperature), 9 - 6
maintenance, 10 - 3 OH (OH1) (heat sink over temperature), 9 - 3
MEMOBUS communications, 7 - 75 OH2 (overheat 2),9 - 6

modes OH2 alarm signal, 7 - 60

Inverter, 4 - 4

switching, 4 - 5 OL1 (motor overloaded), 9 - 3

modified constants mode, 4 - 31 OL2 (inverter overloaded), 9 - 3

Module, 10 - 5 OL3 (overtorque detection 1),9-3,9 -6

Dismounting, 10 - 6 OLA4 (overtorque detection 2),9-3,9 -6

draw1n~g out, 10 - 10 OPE,9-8
mounting, 10 - 11
. open-loop vector control, 6 - 18,7 -2,7 - 10
Module Draw-out Lift, 11 - 4

. open-loop vector control, 1 -2
momentary power loss settings, 7 - 77

. .. operation mode, 4 - 11
monitor output, adjusting, 7 - 74
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Index

operator display selection, 7 - 88

OPR (operator disconnect), 9 - 4

Option Card transmission error (BUS), 9 -7
option card/inverter selection, 7 - 58

Option Cards, settings, 7 - 51

OS (overspeed), 9-3,9 -6

output open phase (LF), 9 - 3

OV (overvoltage), 9-2,9 -6

overcurrent (OC), 9 -2

overspeed, 9-3,9-6
flux vector control, 6 - 28, 6 - 40

overtorque 1 (OL3),9-6
overtorque 2 (OL4),9 - 6

overtorque detection settings, 7 - 85

P

password, 4 - 23
PF (input phase loss), 9 - 3

PG
constant, flux vector control, 6 - 26
disconnection stopping method
flux vector control, 6 - 27
V/f control with PG, 6 - 40
flux vector control, 6 - 26
gear teeth, V/f control with PG, 6 - 39
pulse number, V/f control with PG, 6 - 39

pulse output monitor division rate, flux vector control,

6-27

rotation direction, flux vector control, 6 - 26

speed deviation
flux vector control, 6 - 28
V/f control with PG, 6 - 40
V/f control with PG, 6 - 39

PG disconnection detection, 9 - 4

PG Speed Control Card, 3 - 11, 6 - 26, 6 - 39
installing, 3 - 11
terminal blocks, 3 - 12
wiring, 3 - 18
wiring, 3 - 14

PGO (PG open), 9-4,9-6

PID control function, 1 - 3, 7 - 39
block diagram, 7 - 41

PID disable, 7 - 63

poles, 6 - 37
number, 6 - 37

power supplies, 5 - 4

Power Supply Transformer, 12 - 10, 12 - 11
Power Supply Unit, 1-5,10-5,12-10
power transmission mechanism, 12 - 3

programming mode, 4 - 25
parameter list, 8 - 4

PU control circuit undervoltage, 9 - 7
PUF (DC bus fuse open), 9 - 2
Pulse Monitor Card, settings, 7 - 56

PWM timer error, 9 - 5

Q

Quick-start, 4 - 6
setting user constants, 4 - 8

Quick-start, 1 - 4

R

rated current
V/f control, 6 - 21
V/f control with PG, 6 - 37

reference source, 6 - 4

reverse operation, 6 - 11

RH (dynamic brake resistor), 9 - 3
RR (dynamic brake transistor), 9 - 3

run, 6 - 9
command, 6 - 9
source, 6 - 9

S

S-curve characteristic function, 7 - 44
SC (short circuit), 9 - 2

sequence control, 3-wire, 6 - 14
sequential operation, 4 - 21, 4 - 22

settings

analog output bias (terminal 21), H4-03, 6 - 35, 6 - 42
analog output bias (terminal 23), H4-06, 6 - 35, 6 - 42
analog output gain (terminal 21), H4-02, 6 - 35, 6 - 42

control operations, 7 - 39
control settings, 7 - 42
types, 7 - 40
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Index

analog output gain (terminal 23), H4-05, 6 - 35, 6 - 42

analog output level selection, H4-07, 6 - 35

analog output selection (terminal 21), H4-01, 6 - 35,
6-42

analog output selection (terminal 23), H4-04, 6 - 35,
6-42

shared RAM BCC check error, 9 - 5

shared RAM mutual diagnosis error, 9 - 5
shared RAM write error, 9 - 5

SI-B communications error, 9 - 7

SI-F/G communications error detected, 9 - 7
side-by-side connection, 2 - 10

slip compensation gain, 7 - 29, 7 - 46

speed control
flux vector control, 6 - 33
integral reset, V/f control with PG, 6 - 42
integral time
flux vector control, 6 - 33, 6 - 41
low-speed gain, 6 - 33, 6 - 41
mode select, V/f control with PG, 6 - 42
proportional gain
flux vector control, 6 - 33, 6 - 41
low-speed gain, 6 - 33, 6 - 41
responsiveness, flux vector control, 6 - 34
V/f control with PG, 6 - 41

speed control gain, flux vector control, 6 - 35
fine adjustments, 6 - 35

speed control integral reset, 7 - 60
speed control proportional gain, 7 - 68
speed feedback, 7 - 5

speed limit function, 7 - 19

speed search function, 7 - 37

speed torque control change, 7 - 67
stall prevention function settings, 7 - 79
Status Monitor, 4 - 12

stopping method, 6 - 12
coasting, 6 - 12
coasting with timer, 6 - 13
DC injection braking, 6 - 12
deceleration, 6 - 12
flux vector control, 6 - 29

storage location, 2 - 3
storage method, 2 - 3
SVE (zero servo fault), 9 - 4

switching, speed control and torque control, 7 - 24
timer, 7 - 24

Index- 5

T

temperature, 2 - 10

terminal position, 3 - 4

timer function, 7 - 39

torque compensation function, 7 - 22, 7 - 47
torque control, 1-2,7-18

torque limits, 7 - 4, 7 - 25
analog inputs, 7 - 4, 7 - 26

torque reference, 7 - 18
primary filter, 7 - 22

transmission cable, 3 - 6

Transmission Option Card DPRAM error (CPF23), 9 - 5
Transmission Option Card model code error (CPF22), 9 - 5
Transmission Option Card self diagnostic error (CPF21), 9 - 5
transporting on rollers, 2 - 4

trim control increase and decrease, 7 - 63

troubleshooting, 9-1,9-9

U

unbalanced current, 9 - 7
up and down commands, 7 - 61

user constants, 4 - 23

application constants, 8 - 4

autotuning
acceleration/deceleration, 8 - 9
carrier frequency, 8 - 13
factory tuning, 8 - 14
hunting prevention, 8 - 13
motor slip compensation, 8 - 10
S-curve acceleration/deceleration, 8 - 10
speed control, 8 - 12
torque compensation, 8 - 11

autotuning constants, 8 - 9

constants with factory settings dependent on control method,
8-40

constants with factory settings dependent on inverter capac-
ity, 8 - 41

DC braking, 8 - 5

droop control, 8 - 7

dwell functions, 8 - 7

factory settings, 12 - 12

initializing, 4 - 21

lists
initialize mode, 8 - 3
programming mode, 8 - 4



Index

motor constants, 8 - 18 V
motor 2 control method, 8 - 20
motor 2 setup, 8 - 21 V/f control, 6 - 21

motor 2 V/f pattern, 8 - 20
motor setup, 8 - 19

motor constants, 6 - 21, 7 - 27

V/f pattern, 8 - 18 V/f control with PG, 6 - 37, 7 - 31
operation mode selections, 8 - 4 motor constants, 6 - 37
operator constants, 8 - 38 V/f patterns, 1 - 2
monitor selections, 8 - 38 user-defined, setting, 6 - 38
multi-function selections, 8 - 39 user-defined patterns, setting, 6 - 24

options, 8 - 22
other option setup, 8 - 24
PG option setup, 8§ - 22
PID control, 8 - 6
protection constants, 8 - 32 ventilation, 2 - 10

vector control, 1 - 2
flux, 1 -2
open-loop, 1 - 2

fault restart, 8 - 35 voltage, 5 - 5, 6 - 31
hardware protection, 8 - 37
motor overload, 8 - 32
power loss ridethrough, 8 - 32
reference directions, 8 - 35
stall prevention, 8 - 34
torque detection, 8 - 36 VS Operator, 12 - 6
torque limits, 8 - 36

reference constants, 8 - 15

input, 5 - 5
autotuning in flux vector control, 6 - 31

voltage range, 6 - 4
frequency reference, 6 - 4

jump frequencies, 8 - 16 W
preset references, 8 - 15
reference frequency hold, 8 - 16 write-protect, 4 - 23

reference limits, 8 - 15
torque control, 8 - 16

saving energy, 8 - 8 Z

search speed, 8 - 6

setting zero servo fault (SVE), 9 - 4
Adv.anced, 4-10 zero-servo command, 7 - 68
Basic, 4 -9
Quick-start, 4 - 8 zero-servo control, 7 - 17

terminal constants, 8 - 25
analog inputs, 8 - 28
analog outputs, 8 - 30
MEMOBUS communications, 8 - 30 See zero-servo control
multi-function inputs, 8 - 25 zero-speed, 7 - 71
multi-function outputs, 8 - 27

timer function, 8 - 6

zero servo, 8 - 8 zero-servo control, 1 -3

zero-servo end, 7 - 71

zero-servo function

zero-speed operation, flux vector control, 6 - 29

UV (DC bus undervoltage), 9 - 6
UV1 (DC bus undervoltage), 9 - 2
UV2 (CTL PS undervoltage), 9 - 2
UV3 (MC answerback), 9 - 2
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INSTRUCTION MANUAL

IRUMA BUSINESS CENTER
480, Kamifujisawa, Iruma, Saitama 358-8555, Japan
Phone 81-4-2962-5696 Fax 81-4-2962-6138

YASKAWA ELECTRIC AMERICA, INC.
2121 Norman Drive South, Waukegan, IL 60085, U.S.A.
Phone 1-847-887-7000 Fax 1-847-887-7370

MOTOMAN INC. HEADQUARTERS
805 Liberty Lane West Carrollton, OH 45449, U.S.A.
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