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PREFACE

This instruction manual describes installation, maintenance and inspection,
troubleshooting, and specifications of the VS-676GL5. Read this instruction manual
thoroughly before operation.

YASKAWA ELECTRIC CORPORATION

General Precautions

Some drawings 1n this manual are shown with the protective cover or shields removed, in order to
describe detail with more clarity. Make sure all covers and shields are replaced before operating

this product

This manual may be modified when necessary because of improvement of the product, modifica-
tion, or changes I specifications.

Such modifications are denoted by a revised manual No.

To order a copy of this manual, if your copy has been damaged or lost, contact your YASKAWA
representative.

YASKAWA is not responsible for any modification of the product made by the user, since that will
void your guarantee.




NOTES FOR SAFE OPERATION

NOTES FOR SAFE OPERATION

Read this nstruction manual thoroughly before installation, operation, maintenance or inspection of
the VS-676GLS5. In this manual, NOTES FOR SAFE OPERATION are classified as “WARNING”
or “CAUTION”. ‘ .

AWARNING

Indicates a potentially hazardous situation which, 1f not avoided, could result in death or serious mnjury
to personnel.

/A CAUTION

Indicates a potentially hazardous situation which, if not avorded, may result in minor or moderate inju-
ry to personnel and damage to equipment.
It may also be used to alert against unsafe practices.

Even items described in| /A CAUTION | may result 1n a vital accident in some situations. In either

case, follow these important notes.

@ : These are steps to be taken to insure proper operation.

RECEIVING

/A CAUTION

(Ref. page)
* Do not install or operate any inverter which is damaged or has missing
-parts.
Failure to observe this caution may result in personal injury or equipment damage. 10




INSTALLATION

) A (Ref. page)

« Lift the cabinet by the base. When moving the unit, never lift by the front

cover. . . -

Otherwise, the main unit may be dropped causing damage to the unit. c e el 12
 Mount the inverter oh nonflammable material (i.e. metalj.

_ Failure to observe this caution can-result mafire. ............... 01 ..o 12

« When mounting units in an enclosure, install a fan or other cooling device

to keep the Intake air temperature below 45°C.

Overheating may cause a fire or damage to the unit. KRR LR R TR PR ER PR 12

WIRING : -
o . - (Ref. page)

« Only commence wiring afterverifying thatthe power supply is turned OFF.

Failure to observe this warning can result 1n an electrical shock ora fire. - ....... i6
» Wiring should be perfo}n_'\ed only by qualified personnel.

Failure to observe this warnmg can result in an electrical shock or a fire. e 16
« When wiring the emergency ‘stop circuit, check the wiring thoroughly

before operation.

Failure to observe this-warning can result in personal mjury.  .................. 16
« Make sure to ground the ground terminal ©.

(Ground resistance - - : -

200V class: 100Q or less, 400V class: 10Q or less)

Failure to observe this ‘warning ¢an result 1n an electrical shockor a fire. ......... 19 ’




NOTES FOR SAFE OPERATION

A CAUTION

. ] _ (Ref. page)
* Verify that the inverter rated voltage coincides with the AC power supply
voltage.
Failure to observe this caution can result in personal injury orafire. ............ 16

* Do not perform a withstand voltage test of the inverter.
It may cause semi—conductor elements to be damaged.  .............. ...... 16

* To connect a braking resistor, braking resistor unit or braking unit, follow
the procedures described in APPENDIX 3.

Improper connection may cause afire.  ....... i iiee e ... 16

* Tighten terminal screws to the specified tightening torque.
Failure to observe this caution canresultinafire. = .......................... 16

* Never connect the AC main circuit power supply to output terminals U, V
and W.

The inverter will be damaged and invalidate the guarantee.  .................. 19

' SETTING OPERATION CONDITIONS

/A CAUTION

(Ref. page)
* Never connect the motorto the load (machlnes or equipment) when con-
ductlng auto—tuning. .
Motor rotation may cause injury or equnpment damage as well as incorrect motor
constant settings. . ... ... ... 31




OPERATION

/A WARNING

Only turn ONthe input power supply after replacing thefront cover Donot
remove the cover while current is flowing. :

Failure to observe this warning can result 1n an electrical shock-  ..... ...

When the retryfunctioh_ (L5-02) 1s selected, do not approach the inverter
or the load, since it may_restart suddenly after being stopped.
(Construct machine system, so as to assure safety for personnel, even 1f the
verter should restart.)

Failure to observe thls warning can result 1n personal ingury. ...

Since the stop button can be disabled by a function setting, install a sepa-
rate emergency stop switch.

Failure to observe this wammg can result in personal injury. ...l

Ifan alarmis reset with the operation signal ON, the mverter restarts auto-
matically. Only reset the alarm after venfying that the operation signal is
OFF.

Failure to observe this wamlng can result in personal injury. . ............

(Ref. page)

.... 65

-~ A CAUTION

» Nevertouch the heatsmk or dlscharglng resistor since the temperature IS

very high. . -

Failure to observe this caution can result in harmful burns to the body.  ......

Sinceitis easyto change operation speed from low to high spéed, verify
the safe working range of the motor and machine before operation.

Failure to observe this caution can result in personal injury and machine damage.

Install a holding brake separately if necessary.

Failure to observe this caution can result in personal injury. . U ..

. Do not change signals during operation.
The machine or the inverter may be damaged. e e

All the constants of the inverter have been preset at the factory. Do not
change the settings unnecessarily. -

. The inverter may be damaged. For supply voltage, follow Par.43. ........




NOTES FOR SAFE OPERATION

MAINTENANCE AND INSPECTION

A WARNING

* Never touch high—voltage terminals in the inverter.
Failure to observe this warning can result in an electrical shock.  .......... ....

* Replace all protective covers before powering up the inverter. To remove
the cover, make sure to shut OFF the molded-case circuit breaker.
Failure to observe this warning can result 1n an electrical shock.  ...............

* Perform maintenance orinspection only after verifying that the CHARGE
LED goes OFF, after the main circuit power supply is turned OFF.
The capacitors are still charged and can be dangerous.  .... .............. ...

* Only authorized personnel should be permitted to perform maintenance,
inspections or parts replacement.
[Remove all metal objects (watches, bracelets, etc.) before operation.]
(Use tools which are insulated against electrical shock.)
Failure to observe this warning can result in an electrical shock.  ...............

/A CAUTION

* The control PC board employs CMOS ICs. Do not touch the CMOS ele-
ments.
They are easily damaged by static electricity.  ..................ccouuunna....

* Do not connect or disconnect wires or connectors while power is applied
to the circuit.
Failure to observe this caution can result in personal injury.  ...................

(Ref. page)

OTHERS

/\ WARNING

* Never modify the product.

Failure to observe this warning can result in an electrical shock or personal njury and will invali-

date the guarantee.




WARNING LABEL .

A warning label is displayed on the front cover of the inverter, as shown below. Follow these instruc-

tions when handling the inverter.

VAR
ISPEER

Brare,

S
Warning Label ==

2T _§§

Model CIMR-L5A24P5 s

Warning Label

/A WARNING

May cause injury or electric

shock.

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

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

« Use proper grounding techniques.
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1 RECEIVING

/\ CAUTION

« Do not install or operate any inverter which is damaged or has missing parts.
Failure to observe this caution may result in personal iijury or equipment damage

This chapter describes how to verify the inverter after delivery to the user.

11 INSPECTION CHECKPOI

NTS

(1) Receiving Checkpoints

Table 1 - Checkpoints - "

_ Checkpoints

Description

the purchase order?.

Does the inverter model number correspond with | Check the model number on the nameplate on the side of the

VS-676GL5 (Refer to page 11-) ~

Are any parts damaged?

" Vasually check the exterior and venfy that there was no damage during
transport

Is hardware properly seated and securely tightened?

Remove 1nverter front cover
Check all visible hardware with appropriate tools

Was an 1nstruction manual recetved? - | VS-676GLS5 mstruction manual (No TOE-S676-8)

If any of the above cheq_kpomts are not satisfactory, contact your YASKAWA representafl\fe.

(2) Checking the Namepl

_ (a) Nameplate Data

Example of Japan dome

Inverter Model —»
Input Spec —p»|

Qutput Spec —p»|
Lot No —#»
R Senal NO —p»|

Fig. 1 Nameplate D

gte Data .

stic standard model CIMR-L5A24P5 (200VAC 4.5kW, NEMA 1)

MODEL CIMR - L5A24P5 SPEC 24P51A\<— Inverter Spec

INPUT AC SPH_200- 220V 50Hz
200- 230V 60Hz

OUTPUT AC 3PH 0-230V 248A (50%ED)
LOT NO MASS 60kg |e— Mass
SER NO B

\v YASKAWA ELECTRIC CORPORATION JAPAN y B

28A

ata



1 RECEIVING

1.2

(b) Model Designation

CIMR - L5 A 2 4P5

Inverter -

‘_—l— r-
VS - 676GL5 Series

Symbol Specifications Symbol | Max_applicable motor output
A Japan domestic standard 4P5 4 5kW
' 7P5 7 5kW
to to
Symbol Voltgge 045 A5kW
2 3-phase 200 V class
4 3—-phase 400 V class
Fig. 2 Model Designation
(c) Specification Designation
‘ 24P5 1 A*
Symbol Voltage T— Rewision symbol
2 3-phase 200 V class
4 3-phase 400 V class
Symbol | Max applicable motor output | Symbol Enclosure
4P5 4.5kW 0 Open chassis type
7P5 7.5kW 1 Enclosed wall-mounted
to to type (IP20)
045 45kW

* For special specifications, a spec. sheet No. appears on the nameplate

Fig. 3 Specification Designation

IDENTIFYING THE PARTS

Front Cover

' Protective Cover (top/bottom)

—

m
1l

{/

//f'i
il

[

I/

[

4-Mounting Holes

Digital Operator
JVOP-130

Heatsink
Nameplate

Ventilation Slots

Fig. 4 Configuration of VS-676GL5 (Model CIMH—L5A2'4P5)

1
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2 INSTALLATION

A CAUTION

« Lift the cabinet by the base. When moving the unit, never lift by the front cover.
Otherwise, the main unit may be dropped causing damage to the unit.

o Mount the inverter on nonflammable material (i.e. metal).
Failure to observe this caution can result 1n a fire. ]

« When mounting units in an enclosure, install a fan or other cooling device to keep the in-
take air temperature below 45°C.
Overheating may cause a fire or damage to the umt.

This chapter describes the configuration, location and space when mounting the VS-676GLS5.

2.1 REMOVING AND REPLACING THE DIGITAL OPERATOR

- Remove and replace the digital operator as follows.

(1) Removing the Digital Operator

-Push the diéital operator lever in the

direction shown by arrow 1 and lift the

digital operator in the direction

shown by arrow 2 to remove the digi-
- tal operator from the front cover. -

Fig. 5 Removing the Digital Operator



2 INSTALLATION

(2) Replacing the Digital Operator

J—— Engage the digital operator on claws
Digital Operator . L;Z:;_"]' . A in the direction shown by arrow 1

ST oA . . -
(=5 \@ and then on claws B in the direction

shown by arrow 2 to lock the digital
operator.
Front Cover —>" - :

Claws A

Claws B

@ Never fit the digital operator 1n any other direction or by any other method.
The digital operator will not be connected to the inverter.

2.2 -REMOVING AND REPLACING THE FRONT COVER

To remove the front cover, first move the digital operator 1n the direction shown by arrow 1. (See Par.
2.1.) Then squeeze the cover in the direction shown by arrows 2 on both sides and 1ift in the direction

shown by arrow 3.

Fig. 7 Removing and Replacing the Front Cover

13
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Do not replace the front cover with the digital operator connected. The digital operator will
not be connected to the inverter. Replace the front cover first and then install the digital operator
on the cover See Par. 2.1 for replacing the digital operator.

23 CHOOSING A LOCATION TO MOUNT THE INVERTER

To ensure proper performance and long operating hfe, follow the recommendations below when
choosing a location for 1stalling the VS-676GL5. Make sure the inverter 1s protected from the
following conditions:

O Extreme cold and heat.
Use only within ambient temperature range: —10°C to +40°C
O Rain, moisture. (For enclosed wall-mounted type)
O Oul sprays, splashes )
O Salt spray.
O Direct sunlight. (Avéld using outdoors )
O Corrosive gases or liquids.
O Dust or metallic particles in the ar. (For enclosed wall-mounted type)
O Physical shock, vibration.
O Magnetic noise. (E:xample;: welding machines, power devices, etc.)
O High humdaty. ) ;

" O Radioactive materals.

I;l Combustibles: thinners; solvents, etc




2 INSTALLATION

24 CLEARANCES

Install the VS—676GLS5 vertically and allow sufficient clearances for effective cooling as shown in Fig.

8.
* 4 50 mm or more I Arr
B *| 120 mm or more é
. Y
m_ ] T
e i T
!
A
!
' - | ! ¥
(¢ & ﬂ TR i
; b\_;___/‘} 5 30 mmor more- 3
e P B B T — .
_+/ 30 mm or more -
] F- . 120 mm or more /é
* B mm or more v ir .
VT et R s A TA e v, R AR Y AN S
(a) Front View (b) Side View
Fig. 8 Clearances
@ 1. The clearances required at top/bottom and both sides are common in open chassis type
" (IP0O0) and enclosed wall-mounted type (IP20).

2. Remove the top and bottom covers to use the open chassis type of 200V 11kW / 400V
9.5kW or less.

3. When installing the models of 200V / 400V 22kW or more equipped with eyebolts, extra
spacing will be required on either side. For detailed dimensions, contact your YASKAWA
representative. -

4. For the external dimensions and mounting dimensions, refer to APPENDIX 2
“DIMENSIONS”.

5. Allowable intake air température to the inverter:
Open chassis type g : =10°Cto +45°C
Enclosed wall-mounted type : —10°C to +40°C

. ] . . .
6. Ensure sufficient space for lthq sections at the upper and lower parts marked with * in order
to permit the flow of intake/exhaust air to/from the inverter.

15
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3 WIRING

/A WARNING:

¢ Only commence wiring after've_rifying that the power supply is turned OFF.
Failure to observe this warning can result 1n an electrical shock or a fire.

» Wiring should be perfdrmed only by qualified personnel.
Failure to observe this warning can result in an electrical shock or a fire.

» When wiring the emergency stop circuit, check the wiring thoroughly before operation.
Failure to observe this warning can result in personal injury.

/A CAUTION

« 'Verify that the inverter rated {/oltage_ coincides with the AC power supply voltage.
| - Failure to observe this caution can result in personal injury or-a fire.

Do not perform a withstand voltage test of the inverter.
It may caiise semi—conductor elements to be damaged.

« To connect a braking resistor, braking resistor unit or braking unit, follow the procedures
described in APPENDIX 3.
Improper connection may cause a fire.

« Tighten terminal screws to the specified tightening torque.
- Failure to observe this caution can result Ina ﬁre.

_Tl_iis chapter describes the main circuit wiring and the control circuit wiring of the VS-676GLS.




3 WIRING

3.1

CONNECTION DIAGRAM

SR U E——

Below 1s a connection diagram of the main circuit and control circuit. Using the digital operator, the

motor can be operated by wiring the main circuit only.
DC l;ieac;ior

{Option)
Short-circuit !

-
1

- e; ®1 ®2 B B2
onirol PFower
_ MCCB Supply (RCC)
—~ Y/
3-Phase R—o RLD S-676GLS
Power Supply L X )
20010 230V S—=o ¢ > (L2)
50/60 Hz T——0 T (le)
N H
Forward — )
RuwStop 5 1 Forward Run
Reverse o HE when CLOSED
: Run/Stop — [ 2 Reverse Run
External ° HE T when CLOSED,
Fault — e al 5
© T T ' Analog
Fault Reset _____ [ 4 ,‘? Monitor 2
ult—step Setting 1
Factory - (Master/Aux Change) Multi—function
Setting ﬁ [ Mult—step Spesd HEH 51 | contact input
Setng? — —— 1 igl. - ]
[}
Jog Reference o '
emnal o RN Analog
Baseblock ~ —— vt , Monitor 1
L o 4 814
N |
i - i ! 11|  Sequence Common
\_/ T *Termmal ov)
’ Shield Sheath
2kQ Connection
[:]—LV ; Terminal
5 Freq Setting Power
Brerd R 'Supply 15V 20 mA
Master Fre- Oto+10V | 1
2kQ —t 13 ‘Masler Freq Ref
quency Ref- - 41020mA P I ] ! —10:t0 +10V (20kQ)
erence I A _L___ 14 {Master Freq Ret
I 4 t0[20mA (2500)
Oto+10V P 1l 16 !Mum—iuncuon Analog
T ) Ilnput ~10 to +10V (20
1 ov 1 1 P t _(iux Freq Ref at
LI Fractory Setting)
oy
{424V

Serial Communication
RS-—422/485

wer Supply
5V 20mA

. s

quency Setting — }

'}

h’/Iodel CIMR-L5A24P5

Fig. 9 Connection Diagram

-
H - Braking Resistor Unit
(Option)

—— Ground (200V Class 100Q or less )

-

]
.

LIRS
1

Multi~function Analog Output
-10to+10V

(Output Current at'Factory

1 Setting, 5 V/ Inverter Rated
Current)

T T

————meemen .-
1
1
I
I
1
1
[l
-

———

1
dama
1
[
Ia)
]
"]

Mutt—function Analog Output
-10to +10V

(Output Frequency at Factory
Setting, 0 to 10 V/ 100% Fre-
quency)

-
1y
Lt
4
]

Fault Contact Output

Contact Capacity N .
250 VAC 1A or less

30 VDC 1A or less

250 VAC 1 Aorless

30VDC 1Aorless

(Signal dunng Running at Fac-
tory Setting)

} Multi-function Contact Output

Open Collector 1

(Zero Speed Signal at

Factory Setting) Multfunction
Open Collector 2 8&8&,? ollector
(Speed Agree Signal 48V 50 mA or
at Factory Setting) less

Mult-function Out-
put Common

17
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" Layout of control circuit terminals

g [ l35|36|13|14|15|16I17I33|25|27I26|42|£L |18|19|2o|

[®] [1] _I3|4|5|6l7|8|21|22|23l37|40|J. [s] Tro]

T . B B

- —_— . - sl .
1. 7~ ndicates shielded wires and 1. indicates twisted—pair shielded wires.

2. Either control qlrcuft terminal 13°or 14 can be used. (For simultaneous inputs, the two
signals are added nternally.)

3. Control circuit termnal 1-5/33 of +15V/-15V has a maximum output current capacity
of 20 mA. o

4. Mulu—function analog output should be used for monitoring meters (e.g. output frequen-
cy meter) and should not be used for feedback control system. Use analog monitor cards
(Model AQ-08 or AO-12) for the control system, for a more accurate signal.

5. "When using a braling resistor unit, set the constant L3-04 to “0” (stall prevention level
dunng decel is “disabled”) Ifitisnotchanged, the motor may not stop within the set decel
time.

6. When u'sing model ERF braking resistor (inverter—-mounted type), set the braking resistor

protection selection to-“enabled”. If 1t is not changed, the braking resistor cannot be pro-
tected.

7. When mstalling a DC reactor (optional for models of 200V 11kW / 400V 9.5kW or be-
low), remove the shdrt—éircuit bar between @1 and @2 terminals and connect a DC reac-
tor with the terminals. -




3 WIRING

3.2 WIRING THE MAIN CIRCUIT

/A WARNING

¢ Make sure to ground the grqun:d terminal © .
(Ground resistance 200V class. 100 or less, 400V class: 10Q or less)
Failure to observe this warning can result in an electrical shock or a fire.

A CAUTION

* Never connect the AC main circuit power supply to output terminals U, V and W.
The mmverter will be damaged and 1nvalidate the guarantee.

4
1

(1) Wiring Precautions for Maip Circuit Input

(@)

(b)

()

(d)

|
Installation of Molded—!caise Circuit Breaker (MCCB)

Make sure to connect h]/ICCBs or fuses between the AC main circuit power supply and
VS—676GLS5 nput termmal's R (L1), S (L2) and T (L3) to protect wiring.

|
Installation of Ground Fault Interrupter

I
When connecting a ground ffault interrupter to mput terminals R (L1), S (L2) and T (L3),
select one that is not affected by high frequency.

Examples: NV series by Mltsublshl Electric Co., Ltd. (manufactured in or after1988),
EG, SG serles by Fuji Electric Co., Ltd. (manufactured in or after 1984)

] i

Installation of Magneti%: (T‘ontactor

Inverter can be used w1th'out a magnetic contactor (MC) installed at the power supply side.
When the main circuit power supply is shut OFF in the sequence, a magnetic contactor

(MC) can be used instead of a molded—case circuit breaker (MCCB). However, when a
magnetic contactor is sw:tched OFF at the primary side, regenerative braking does not func-

tion and the motor coasts to a stop.

¢ The load can be operated/stopped by opening/closing the magnetic contactor at the
primary side. However, frequent switching may cause the inverter to malfunction.

l 1
* When using a brakiing!resmtor unit, use a sequencer to break power supply side on
overload relay trip contact. If the inverter malfunctions, the braking resistor unit may
be burned out.

Terminal Block Connection Sequence

Input power supply phases can be connected to any terminal regardless of the order of R
(L1), S (L2)and T (L3) on the terminal block.

: 19
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(€)

(f)

(©)

Installation of Reactor

When connecting an inverter (200V/400V 1 1kW or less) to a large capacity power supply
transformer (600kVA or more), or when switching a phase advancing capacitor, exces-
sive peak current flows 1n the input powersupply circuit, which may damage the converter
section. In such cases, install a DC reactor (optional) between inverter @1 and 2 termi-
nals or an AC reactor (optional) on the nput side. Installation of a reactor 1s effective for
improvement of power factor on the power sub;')ly side.

Installation of Surge Suppressor
For inductive ]o'ads'(magnetic contactors, magnetic relays, magnetic valves, solenoids,
magnetic brakes, etc.) connected near the inverter, use a surge suppressor simultaneously.

Prohibition of Installation of Phase Advancing Capacitor

If a phase advancmg capacitor or surge suppressor 1s connected in order to mmprove the
power factor, it may become overheated and damaged by inverter high harmonic compo-
nents. Also, the inverter may malfunction because of overcurrent. .

Wiring Precautions for Main Circuit Output

@

(b)

(©)

(d

(e)

- [ . N --

Connection-of -Terminal BIBék and Load

Connect output terminals U(T1), V(T2) and W(T3) to motor lead wires U(T1), V(T2) and
W(T3). Verify that the motor rotates in the forward direction (CCW: counterclockwise
when viewed from the motor load sxde) with the forward run command. If the motor rota-
tion is mcorrect exchange any-two of output terminals U(T1), V(T2) or W(T3).

Strict Prohibition of Connection of Input Power Supply to Output Terminals

Never connect the input power supply to output terminals U(Tl ), V(T2) and W(T3).

)

Strict Prohibition of Short Circuiting _gr-Gfounding of Othput Circuit

Never touch the output circuit directly or put the output line in contact with the inverter case. .
Otherwise, it may cause an electrical shock or grounding. In addition, never short circuit

3

the output line.

Prohibition of Connection.of Phase Advancing Capacitor or LC/RC Line Filter

Never connect a phase advancing capacitor or LC/RC line filter to the output circuit.

Avoidance of Installation of Magnetic Starter

Do not connect a magnetic starter or magnetic contactor to the output circuit. If the load
is connected while the inverter 1s running, the inverter overcurrent protectlve circuit oper-

ates because of inrush current. i . .
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' 3 WIRING

l
|
i

}

i l

(f) Installation of Therma d erload Relay

[
An electronic overload protectlve function is incorporated into the inverter. However, con-

nect a thermal overload relay when driving several motors with one inverter or when using
a multi-pole motor. Whemusmg a thermal overload relay, set inverter constant L1-01 to
0 (motor protection seleetrqn disabled). Additionally, for thermal overload relay, at 50Hz
set the same rated current value as that described on the motor nameplate, or at 60Hz 1.1
times larger than the rated current value described on the motor nameplate.

| . ;
(9) Wiring Distance betweerfr Inverter and Motor

i

If the total wiring distance l:)etween mverter and motor 1s excessively long and the inverter
carrier frequency (main ransistor switching frequency) is high, harmonic leakage current
from the cable will adversely to affect the inverter and peripheral devices.

If the wiring distance between inverter and motor 1s long, reduce the inverter carrier fre-
quency as described below.: Carrier frequency can be set by constant C6-01.

Table2 Wiring D.istance‘ between Inverter and Motor

Wiring Distance between . Up to 50m Upto 100m | More than 100m
Inverter and Motor
Carrier Frequency 15kHz or less 10kHz or less 5kHz or less
(Set value of constant C6—0]l) (15.0) (10.0) (¢1V)
{

(3) Grounding

¢ Ground resistance
200V class : 100Q2 (I)r less, 400 V class : IOQ or less.

|
|
|
%

|

¢ Never ground the i mverter in common with welding machines, motors, or other large—

currentelectrical equlpment Run all the ground wires 1n a conduit separate from wires
for large—current electncal equipment.

1

¢ Use the ground wirels described in Table 5 or 6 and keep the length as short as possible.

* When using severaliimf'erter units side by side, ground the units as shown in Fig. 10,
(a) or (b). Do not loop the ground wires as shown in (c).
s

(a) Acceptable (b) Acceptable (c) Not Acceptable -

Fig. 10  Grounding of Three Inverter Units
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(4) Functions of Main Circuit Terminals

The following table outlines the functions of the main circut terminals  Wire according to each
terminal function. :

22

Table 3 ~ 200V Class Terminal Functions

Models o 24P5 27P5 , 2011 2015 2022 to 2045
oy B 45KkW 75,11 kW 15kW 2210 45 kW
R (L1) ) '
S (L2) _ Main circujt input power supply
T(L3) - -
U (T1)
V(T2) Inverter output
W (T3).
B1 -
Braking resistor unt —
B2 X
e ~ A
- - DC reactor + DC reactor - DC bus termunals - Braking unit
D1 (B! -B2) - BD1-82) -(B1-©) @®3-©)
- DC bus termunals - DC busetenmnals - Braking umt () n:ld (457
BL1-0) _ (P1-©) - 3 terminals not
®2 - Braking umt - @3-0) provided)
@®3-0)
3 —
r(€1) )
- - Cooling fan power supply
s (€2)
D Ground term!nal. (Gl:ound resistance  100Q) or less)
Po - - -
N Control power supply input (250 to 300 VDC) during battery operation
o

Note Models CIMR-L5A24P5 to -L5A2015 are not provided with Po or No terminal block




i

: 3 WIRING

1
H

Table 4 400V Class Ter

l
|
1
L
|
]

i .
inal Functions
I
|
Models s | 44P5to 49P5 | 4013104030 4037, 4045
1 1
Moy Bsarte 45095KW || 131030kW 37, 45KW
R (L1) |
S (L2) . ' Main circuit input power supply
T (L3) |
U (T1) P
V (T2) , ’ Inverter output
W (T3) - .'
B1 Pt
Braking resistor unit |, —
B2 i I
5 :
+ DC reactor !
o1 (@Dl -52) .| - DC bus termmals + Braking umit (93 -©)
- DCbustermmals !| (BI-©) (@1 and @2 terminals not
@2 @] -0) i| - Braking umt provided)
| @3-e)
®3 — !
R - T
(€2) | Cooling fan power
' |
 (€) ‘| supply
; - Cooling fan power supply
4200 — ‘ (Control power supply)
1 _ r (€1)- 8200 (€2 200) 200 to 230 VAC nput
» 400 - r (€1)— 2400 (€2 400) 380 to 460 VAC mnput
' |
@ ) { :Ground terminal (Ground resistance 10€ or less)
Po '
N Control power supply 1nput (500 to 600 VDC) duning battery opertation
o
i

[
!

Note Models CIMR-L5A44P5 to|-L5A4030 are not provided with Po or No termnal block
' |
1
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(5) Main Circuit Configuration

200V Class
CIMR-L5A24P5 " CIMR-L5A27P5, 2011
: : N . et (-
< *| @1
s S | g
Gt [R L1 ¥ u) Batonyt 4R 1 _U(“,l)
Opton) S (L2) 1+ S V(T2) OEmon) :S(I2) + ‘ V(T2)
T(L3) T 4 W(T3) T(L3) T W(T3) i
) <No)[_e - rl I (Noj a e |
(po)l:-"> ) l (Po)| Supply] = |
! ®2 : x
£ | |

& oollng Fan J

CIMR-L5A2015 CIMR-L5A2022 to 2045

—
i

. - o
I'.l’ﬂ"

U GIR) . u(
e V(T2) + I+ V(T2)
T W(T3) ) T(L3) T W(T3)

(=]

‘ \ (S
ower ONtTOl
= m : . a(¢2) Supply] = | Circutt
R Internal I Cooling Fan Intemal

Cooling Fan - Cooling Fan
] B NolTPo _ 1

s

i

* The winng has been completed at the factory prior to shipping

T When mstalling a DC reactor (option) on models of 11kW or below, remove the short—circuit
bar between €1 and @2 terminals and connect a DC reactor with the terminals

* The wirng has been completed at the factory prior to shipping  When using main circuit - i
power supply as DC 1nput, remove the winngs of LI(R) — r (€1) and L2(S) = 8 (£2)
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400V Class

CIMR-L5A44P5 to 49P5

T

DCL™ ",
(Ophon) t{R(LY)
S({L2)

R

Circuit

e[S
)

Cooling Fan

u(t) l
v(T2) |

W(T: 3)?

|
o
|

CIMR-L5A4037 to 4045

|
|

3_"—‘|

1'— u(m)
A V(T2)
L4 W(T3)

Intemal l
Cogling Fan I

* The wiring has been complete

¥ When installing a DC reactor
circuit bar between @1 and @

t
|

!
1

CIMR-L5A4013 to 4030

(Po)

Er— __-_l‘

'R (L1)
S(L2)

L T(L3)

N0oj©

W(T3)

u(T) !
3 V(12) ¢

\ (€1
k iauz) HE X4

Cooling Fan

ontro l
Circutt
g Internal |
Cooling Fan

d atithe factory prior to shipping

option) on models of 9 5 kW or below, remove the short—
2 telrmmals and connect a DC reactor with the terminals

¥ The wiring has been completed atithe factory prior to shipping ' When using main circurt
power supply as DC input, remlovq the wirings of L1(R) —r (€1) and L2(S) - 4 400 (£2 400)

1}
1
t
i
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(6) Parts Required for Wiring
Select wires or cl;)sed—loop connectors to be used for wiring from Tables 5, 6 and 7.

Table 5 200V Class Wire Size

Circut é’ll&dsl_,:] . Terminal Symbol Terminal | Wire Sze™ | wWire Type
R.S.T.8, D1, $42.B1.B2. U, V. W o 8
5
L5A24P5 ) M 558
R,S.T,&, 81,82, E3,. U.V.W 22
L5A27P5 @S ©.0.82.8 M6
R,S.T,©, P, P2, P3.U.V, W M8 30
L5A2011 © M6 3
R, S, T.S, D1, P2, P3.U, V. W e 38
L5A2015 | @ 14
- B EE) M4 | 05-55
R,S, T.U, VW M10 100
o, ®3 M8 —
L5A2022 o - M3 7 Power cable
600V vinyl
Main r(£1), 8(€2) , Po, No M4 05-55 | sheathed
R,S,T.U,V,W MIO | 60 x 2P | wweor ‘
5.3 i — equivalent
L5A2030 D M3 )
r(€1), 8(€2) , Po, No M4 05-55
R,S,T,U,V\W MI10 60 X 2P
e, ®3 M8 —
L5A2037 ) M3 30
r(€1), 8(€2) ,Po,No M4 05-55
R,S,T,U,V,W i - Mi2 | 100 x 2P
i O, 3 ) M3 —
L5A2045 a M3 50
r(£)), 8(£2) , Po, No M4 05-55 "
Control | Common to 1-43 — 05-125 |Twisted
ontrol | afi models [g M35 | 05-2 |sheided wire

* Wire size 1s determuined using 75°C temperature—rated copper wire

When connecting a braking resistor unit or a braking unit, select Wire size referring to the
1nstructions of braking resistor umt and braking unit (manual No TOE-C726-2)
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Table 6 400V Class Wire Size
1
i *
Circuit glll?lldF?ll__‘l } Terminal Symbol ng’?;’,}f' W':ﬁ,ﬁ'zze Wire Type

R,S.T.O. D1 d2,B1,B2, U, V,W

L5A44P5 o ©.® | ® M5 55
R, S, T,©, D1 ®2,B1,B2, U, V. W M5 8- 14

L5A47P5 o ME 3
R, S, T, O, ®l;: &2, BI, B2, U, V,W M5 8- 14

L5A49P5 o) i N 5
R, S, T,O, 1! 2. 43, U, V,W M6 14

L5A4013 | @ 5 M8 8
r(£1), 8(€2) M4 05-55
R, S, T.©, B2, 3, U,V,W M6 22

L5A4015 | © M8 8
1(€1), 8 (€2) | M4 05-55 | Power cable
RS, T.O, ®1,@®2, @3, U, V,W 22 600V vinyl

Main M8 sheathed

L5A4022 | © 8 wire or
r(€1), 8(€2) ! M4 05-55 | equivalent
RS, T8, 81823, U,V,W Mg 50

L5A4030 | © ! 14
1), 8(6) | M4 05-55
R,S,T,U,V, W, MI0 100
.33 M8 —

L5A4037 o Mg 5
1(€1) , 8 200(£2200), 4400(£2400) , Po, No M4 05-55
R,S,T,U,V,W MIO | 60 x 2P
e, @3 M8 —_

L5A4045 ay M8 7
r(£1) , 8 200(£2200), 8400(€2400) , Po, No M4 05-55

Control Commonto |1-43 — 05-125 | Twisted
ontrof | all models E M35 05-2 |shelded wire

* Wire size 1s determined using 75°C temperature-rated copper wire

When connecting a braking resistor unit or a braking unit, select wire size referning to the
instructions of braking resistor unit and braking unit (manual No TOE-C726-2)
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Table 7 Closed-Loop Connectors -

Wire Size mm?2

Terminal Screw

Closed-Loop Connectors

- - M35 - 125-35
05
M4 = 125-4
M35 "125-35
- 075
M4 125-4
: M35 125-35
125
’ M4 125-4
M35 2-35
_. M4 2-4 j
-2 M5 -
M6 2-6
i M8 2-8
M4 - " 55-4.
- - M5 - 55-5
35/55 -
- M6 55-6
) B MS - 55-8
M5 8-5
- 8 M6 8-6 -
: -7 - M8 8-8"
M6 14-6
14
- _ M8 14-8
-- - .. M6 22-6
- 2° =
- M8 22-8. -
30/38- M8 38-8
; M8 60-8
50/ 60
M10 60— 10
80 80-10
MI0
100 100-10
] 100 100-12 -
150 MI2 15012 -
200 200~ 12
MI2 x 2 - 325-12
325
Mi6 325-16

When determining wire size, consider voltage drop. Select a wire size so that voltage drop will
be less than 2% of the normal rated voltage. Voltage drop is calculated by the following equa-

tion:

Phase—to—phase-voltage drop (V)

=V3 X wire resistance (€¥km) X wiring distance (m) X current (A) X 1073




3 WIRING

3.3

WIRING THE CONTROL CIRCUIT

The f"ollowmg table outlines the fun

minal function

(1) Functions of Control Circuit Terminals

Téble 8 Control Circuit Terminals

ctions of the control circuit terminals. Wire according to each ter-

Cégzg'r']" Terminal Signal Function Descrption Signal Level
1 Forward run/stop Forward run when closed, stop when open
2 Reverse run/stop Reverse run when closed, stop when open
5 p
5, 3 External fault nput E:::ll when cloSed, normal state whe'
(7]
?._ 4 Fault reset input Reset when closed
g Photo—coupler 1nsulation
£ Master/Auxihary change Auxihary frequency reference when | Myju t tact .
§ 5 (Multi-step speed reference 1) closed m;ulls (:lnlc—g)lntgol: la-c06) Input 424 VDC 8ma
2 . 6 Multi—step speed reference 2 Effective when|closed ’
T -
3 7 Jog reference Jog run when closed
8 External baseblock Inv output stop when closed .
11 OV for sequence input
" 35 Sequence input 1nternal common —_
36 +24V for sequence 1nput
*I15V +15V
15 Power supply output For analog command +15 V power supply (Allowable current 20 mA max )
g 3 |V For anal d-15V I M
2 Power supply output or analog command -1 V power supply (Allowable current 20 mA max ) -
=] 13 ~10t0 +10 V/-100% to +100%- -10to +10 V (20 kQ),
g' Master frequency reference 0to+10 V/100% . 0to+10V (20kQ)
g 14 410 20 mA/100%, ~10 to +10 V/-100% to +100%, 0 to +10 V/100% | 4 to 20mA (250Q)
© <
c N =10 to +10V/-100% to +100% Auxihary analog input -10to +10V (20kQ),
< 16 | Mult=function analog nput 00 +10 V/100% (H3-05) 0to +10V 20kQ)
17 Common termunal for control circut ) oV —_
9 Dry contact
s During running (NO contact) Closed when running %’5’ lsxtccz:p::g less
Em 10 B 30 VDC 1 A orless
b 25 5 Closed at speed level (b2-01) Multi-functioni output
5 Zero speed detection be:)os:/ at zero—speed level (b2-01) or
=] 27 ?pen cgllector output
(] 26 Closed when th f 8 V 50 mA or less *
e freq reaches to
§ 57 Speed agree detection 12 Hz of set freq
@
= 18 ) 420 lc)ry contact
@ Fault when closed between terminals 18 an ontact capacity
@ 19 Fau.]t contact output (NO/NC contact) | gaj¢ when open between termnals 19 and 20 250 VAC 1 A or less
20 . 30VDC 1 Aorless
21 Frequency meter output 0 to +10 V/100% freq ) xour::(';f"'lnfﬂwf'ﬂ%m)
3 22 | Common - 01010 V Max £5%
25 2 mA or less
§ 5 Multi~function analog
<h 23 Current monitor 5 V/inverter rated current monitor 2 (H4—04,H4-05) B
40 R+ Receiver (RS-422)
R+/S+ Receiver/Driver (RS-485)
. g 41 R~ Receiver (RS—422)
g §_ 5 R~/S- Recever/Driver (RS-485) RS-422 or RS—485 can be selected by the dip switch on the control PC _
° 8¢ 42 | S* Dnver RS422) board -
g =) R+/S+ Receiver/Driver (RS-485)
1
®ES [T |5 Dnver®s42)

R-/S- Receiver/Driver (RS-485)

* When an inductive load such as a relay coil 1s driven. insert a fly-wheel diode as shown 1n the following figure

n - Fir-whel Dioe

External Power _l_

Supply L

48V or less

! I

orless-—--i—--‘

over

Fly-wheel diode rating should be of
rated circuit voltage/current value or

29
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-
e [11]ss]36 [13[1a[1s[16[17 ]33] 2] 27]26 [42[23] ¢ [18]19]20]

536 |
[1]2]a[als]6]7]8]21]22[23]a7 [a041][®] T[o] [ro]

Fig. 11 Control Circuit Terminal Arrangement

(2) Precautions on Control Circuit Wiring

* Separate control élrcul_t wires | to 43 from main circuit wires L1,L.2,L3,B1, B2, U,
V, W, O, @I, 2, @3 and-other power cables to prevent erroneous operation caused
"by noise interference )

* Separate the wiring of control circuit terminals 9, 10, 18: 19 and 20 (contact output)
from those of terminals 1 to 8, 21, 22, 23, 25, 26, 27, 33 and 11 to 17, 40 to 43

e Use tw1ste.d shielded or twisted—pair shielded wire for the control circuit line and con-
nect the shielded sheath to the inverter terminal 12. See Fig. 12. Wiring distance
should be less than 50 m. )

Shielded Sheath  Armor

To nverter shielded Insulate these parts
sheath terminal 12 with insulating tape

Fig. 12 Shielded Wire Termination . N

34 WIRING INSPECTION -

After completing of installation and wiring, check for the following items. Never use control circuit
buzzer check. ’

0O Wiring is proper.

O Wire clippings or screws are not left in the unit.

O Screws are securely tightened.

O] Bare wire in the terminal does not contact other terminals.




! 4 SETTING OPERATION CONDITIONS

4 SETTING OPERATION CONDITIONS

/A CAUTION

4

* Neverconnectthe motor to the load (machines or equipment) when conducting auto-tun-
ing. .
Motor rotation may cause injury or equipment damage as well as incorrect motor constant set-
tings.

Before operating the motor by the VS—676GLS5, operation conditions must be set by using the digital
operator. This chapter describes| the digital operator functions, mode selection/functions and
constants setting in each mode.

41  DIGITAL OPERATOR KEY DESCRIPTION

When the main circuit power supply is turned ON, the digital operator display 1s as shown below.
The following describes the funcu(!)ns of the digital operator keys

f ’ ’

DRIVE FWD ) ) :l— Operation Mode Indicators
° ° e

DRIVE  Litwhen in operation mode
FWD Litwhenthere 1s a forward run command input

REV Litwhenthere 1s a reverse run command input.
SEQ Lit when the forward/reverse run command
Frequency Ref from the control circuit terminal is enabled
U1-01 = 0.00 HZ! REF Lit when the frequency reference from control

circuit terminals 13 and 14 1s enabled

DIGITAL OPERATOR .
JVOP—130 Data Display
Two—hine LCD that displays data for monitoring,
constantnames, and setvalues with 16 characters per
line
LOCAL Al
—_— MENU ESC
REMOTE
DATA
we | AN -
ﬁNTER
— Keys
v > Execute operations such as setting constants, monitor-
RESET ing, JOG, and auto—tuning

FWD
REV
® ® b

Fig. 13  Digital OperatoriKey Description
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Key

"Name

Function

LOCAL

REMOTE

(]

Operation Mode Selection Key

Switches Betwggn digital operator and constant setting (run com-
mand and frequency reference) Ths key can be enabled or dis-
abled with a constant setting (02-01)

Menu Key D1§p]ays each mode
MENU
|/ -
csc Escape Key" Returns to the status before'the enter key 1s depressed
. ) ) .
106 Jog Kéy Enables jog operation when the VS—-676GLS5 1s 1n operation with
- / the digital operator
Fw;) Forward/Reverse Rotation Selec- | Selects the rotation difection of the motor when the VS-676GLS5
tion Key 1s 1n operation with the digital operator
_ Resei/lf);glt Selection Key Selects digats for constant settings Alsoactsas the reset Key when

an fault has occurred

1 Increment Kéy

Selects modes, giodps, functions, constant names, and set values
This key increases numbers when depressed

SR

Decrement Key

Selects modes, groups, functions, constant names, and set values
This key decreases numbers when depressed

DATA Enter Key - Enten';, modes, 'functn_)ﬁs, cor{stz;nts, and set values after they are
-| EnTeR B A set ’
[¢) nU'N Run Key Starts the YS—6?GGL5 running when the VS—676GLS5 1s 1n opera-
- - tion with the digital operator
) sToP Stop Key A Stops the VS=676GL5 runming  Ths key can be enabled or dis-
abled with a constant setting (02—02) in operation with the control

circuit terminal

- RUN or STOP LED changes in accordance with the following operations.

)
inv Output Frequency )

:

‘o —|LSTOF}! 11
Freq Setting _ : . i
iy ° O 7] L) gl -
- LB - 30 ® O 0 )

o ON & BLINKING e OFF

Fig. 14 Run, Stop LED Display
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42 DIGITAL OPERATOR MODE

This section describes the monitoring mode, mode switching, and constant reading/setting of the

VS-676GLS.

(1) Inverter Modes

The VS-676GL5 organizes-the constants into function groups for easier constant setting and

reading.

~ The VS-676GLS 1s equipped with 5 modes as shown 1n the following tab-le.

Mode

Primary Functions

Operation Mode

The inverter can be run 1n this mode

Use thxs: mode when monitoring values such as frequency references or output current,
dlsplayl;ng fault information, or displaying the fault history

Imtialize Mode

1 R R

Use this mode when selectmg the language displayed on the digital operator, selecting
the access level for settmg/readmg constants, selecting the control method, or imtiahizing
the consltants

Programming Mode

| mng-mode functions are subdivided mnto the following groups

]
Use thisimode when setting/reading the constants requxred for operation -The program-

. Applllcatlon Operation mode selection, DC braking, speed search, etc

i .
* Tuning  Acceleration/deceleration times, S—curve charactenistics, carrier frequen—
cies, etc E

. Refeance Setnngs related to t_'requency control

- Motor  V/f charactenstics and motor constants

- Option  Settings for option cards

* Terminal- Settings for sequential /O and analog I/O

+ Protection Settings for the m;)tor and nverter protection functions
* Operator  Selects the digital operator’s dls_i)lay and key functions

! .
. E]eva!tor Elevatqr function constants

Auto—tum_ng Mode ~

i
Use this mode when. running a motor with unknown -motor constants The motor
constantas are calculated and set automatically

Modified Constants Mode

Use this lmode to set/read constants that have been changed from their fa;:tory—set values

33
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(2) Switching Modes _ ) -

The inverter enters the operation mode by depressing [MENU] key. Then, the mode 1s changed
by depressing [A] or [V] key. Depress [DATA/ENTER] key to read or set the constants in each
mode.

Depress [ESC] key to return to the mode display from constant display.
Depress [DATA/ENTER] key twice to display “Entry Accepted”.

Depress [ESC] Key to return to the mode display. These are the basic operation steps

All modes/constant status . Power ON
- Operation mode . ’ Monitor {Frequency reference value)
——[ %% ManMenu * % = [ Frequency Ref
> Operation ~_ ‘—@‘- U1-01=000 HZ
A1
- Initialize mode ’ i LN 'Operéi‘ordlsplay language selection
ENTER ENTER
[ “%% MamMenu % L= . Select Language = [ A1-00= O% %%
Intialize pp— English ppr———— English
A [~
AJ l T |VJ . Frequency reference input method
selection
Display contents differ depending on
.- Programming mode - . the access level (A1-01) -;%:“—
[ %% ManMenu ** | Y . [ Reference Source ] = . [ Function b1 J
Programming ‘_-—' Terminal R — Sequence
ESC ~ ESC
- Access level QUICK-START]
A |~ < >
- Auto—-tuning mode
{Open loop vector control at -t .
factory sefting ) . Auto-tuning ‘
., ﬂ' (Rated voltage setting) AT
ENTER _ ENTER
' %% ManMenu *3% _ = [ Rated Voltage = [ Rated Voltage
- - B . -
Auto—Tuning - 2000 VAC - 200 OVAC .
= 0
PSS -
S R Displays constants changed from
. DATA - - ~ -
Modmed constants mode W‘ factory settings
[ %% ManMenu % — Tt
- |, -
Modified Consts - None Modified
‘
IAJ[ ) - -
(Mode Display) Function (Constant Setting)
(Constant Reading) o
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(3) Constant Access Level

The VS—676GLS5 has three access levels which divide the various constants based according
to their usage, as shown below. The access level determines which constants can be set or dis-

played.
QUICK-START Allows r%admg/semng of constants required for test runs (Factory setting)
BASIC Allows rt;:admg/settmg of general-purpose constants
ADVANCED

Allows r:cadmg/settmg of all constants

The constants that can be read/set and the display class differ depending on the access level.
Set the access level in imnah:ze mode with constant A1-01.

(@) Changing the Access Level from QUICK-START to BASIC

Constant access level is s

SIC.

et at QUICK-START prior to shipment. Change the level to BA-
|

Step | Key Sequence

‘ Digital Operator Display

Remarks

* % ManMenu * %

Operation

ENTER

O]
MENU
—
@
A
./
® DATA

2] G P G

*% ManMenu *x

Inhalize

Select Language
English

Access Level
QUICK-START

A1-01=

2% %k %
QUICK-START

A1-01= 3
BASIC

Entry Accepted

Access Level
BASIC

] After approx 3 seconds, the operator

display 1s as shown on the left

As shown above, QUICK-START has been changed to BASIC.
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The following diagram shows this procedure in flowchart format.

[ %% MainMenu . % %

Operation

ESY

[ k% ManMenu %

Initialize

Select Language
English J

’ T °f Access Level [ A1-01= 2%%x%
i - . - QUICK-START - | - QUICK-START
. ! S ~]
e . : [ Al-01= 3 ]
- - - . . BASIC -
. i DATA
- =] |
Access Level ) -
BASIC Entry Accepted

(b)

Constant Setting.Levels (Partial) - -

Setting Constants in Each Access Level

The displays in programming mode differ for each access level. (There 1s no difference
in other modes.) )

This section provides the procedure to chan ge the acceleration time to 20 s in each access
level. - ;

If the-new constant sening is not written to the inverter (by depressing the [DATA/EN-
TER] key) within one minute after starting the procedure, the display automatically re-
turns to the former constant setting. In this case, the procedure must be repeated.

MENU _ Operation mode J [A_DVANCED] ] [BASIC] - [QUICK-START] -
— ) - - Displays group level. . Displays function level ’ Displays constant level
Intialize mode | ' ; .. ‘ ‘ .
- [t Progranwingmode i——-l Application '—l—-[ b1 Sequence ——'b1-01 Reference SourceJ
- - b1-02 Run Source |
: b1-03 Stopping Metnod |
: Constant to be chang .
o —{ Tunng — C1 AccelDecel . C1-01 Accel Time 1 ]
: H Reference | C2 S—curve Acc/Dec | C1-02Decel Tme1 _ |
' [Mode) : [Group) ' [Function] i - - [Constant)

3




4 SETTING OPERATION CONDITIONS

[Example] Setting the Constants in QUICK—START access level

The constant setimg l-evc,l 1s displayed when the [DATA/ENTER] key is depressed at the
programming mode dlsp'lay. -

1
Since QUICK~-START has been changed to BASIC, follow the procedures below to return

to QUICK-START. (Stdps 1 t07)

Step | Key Sequence Digttal Operator Display Remarks
@ MENU %% ManMenu %
| / L Operation )
@ A (] %% ManMenu k% |
Indiay L Iinitialize )
® DATA 1 Select Language h
ENTER L English )
@ A ( Access Level )
L BASIC - )
® DATA [ Al-01= 3%*x
ENTER BAS]C
.
16 0 r Al-01= 2 )
A J U] auick-sTaRT ]

Depress 3 times

@ DATA f - hl
{ ENTER ) . Entry Accepted
N

Access Level After approx 3 seconds, the operator
QUICK—-START display 1s as shown on the left -

N J

. QUICK-START level has been set.
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Set the acceleration time to 20 seconds

Step | Key Sequence

Digital Operator Dlsplay

Remarks

Depress twice

MENU * % MainMenu k%
/ L Operation ]
A " *% ManMenu %%
f / Programming

C1-01 =20 0Sec

DATA | Reference Source
ENTER J- § Terminals ]
A | ( Run Source ]
Terminals .
. \ >
A f Stopping Method
/. L Ramp to Stop --
A Accel Time 1
D, L C1-01=100Sec
| paza ( Acgel Time 1 a
ENTER ), L 0010 0Sec )
Ul - Accg) Time 1
RESET 0010.0Sec
_ 1\ ./
Depress twice
A | (" Accel Time 1 ]
L 00‘2“0 0Sec )
| e )
DATA
ENTER Entry Accepted )
.
(" Accel Time 1 ]

Changed to constant setting level

The value 1n blinking digit can be
changed

Blhinking digit moves 2 places down

Changes 1 to 2

After approx 3 seconds, the operator
display 1s as shown on the left

The acceleration time has been set to 20 seconds.

Step | Key Sequence

Digital Operator Display

Remarks

®

ESC

[

* % ManMenu * %
Programming

J

Returns to programming mode display.

.




4 SETTING OPERATION CONDITIONS

[Example] Setting the Constants in BASIC access level

The function level 1s displayed when the [DATA/ENTER] key 1s depressed at the pro-
gramming mode display;

. Since the access level hajs been changed to QUICK-START, follow the procedures below
to return to BASIC. Refer to “Changing the Access Level from QUICK-START to BA-

SIiC”.
Set the accel time to 20 (i) seconds in the BASIC level.
Step | Key Sequence Digital Operator Display Remarks
@ MENU * % ManMenu k%
Operation )
@ A (| *% ManMenu *%
L Programming )
Depress twice
©) DATA f Function b1 ) Changed to constant reading (function)
|LENTER Sequence | [tevel
@ A f Function b2
/ L DC Braking
® A I [ Function C1
L Accel/Decel )
® DATA f Accel Time 1 7| |Changed to constant setting level
| ENTER J L C1-01=10.0Sec )
@ DATA ( Agcel Time 1 ] | The value in blinking digit can be
ENTER 0010 0Sec changed
P' FIR) J
i
1 Accg) Time 1 7 | Blinking digit moves 2 places down
L_RESET - 0010 0Sec )
Depress twice ]
]
® A ' f Accg| Time 1 7 | Changes 1to2
‘ 0020 0Sec
L1\ /
) DATA (" | | Wnites—in the new setting
ENTER L Entry Accepted )
f Accel Time 1 ) |The operator display 1s as shown on the
L C1-01 =20 0Sec | |left
@ £sc f Function C1 )
L Accel/Decel )

Returns to “Function C1 %Accel/Decel” display.
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[Example] Setting the Constants in ADVANCED access level

Change the access level to ADVANCED. The group level 1s displayed when the [DATA/

ENTER] key is depressed at the programming mode display

Step

Key Sequence

Digital Operator Display

Rgmarks

O)

<
m
4
[~

* % ManMenu %k
Operation

pJ [

* % ManMenu 3%k

ENTER

L - Programming
- |7 * Depress twice | -
DATA | [ Group b
ENTER } - L Application
- - r Group C
N - Tuning
" DATA | 0 Function C1
ENTER L Accel/Decel
DATA Accel Time 1

C1-01=100Sec

. DATA ° ‘. . Agcel Time 1
ENTER 0010.0Sec
- _\ - -1 1
>1- | Accg) Time 1
RESET L 00]_9.08ec
Depress twice -
A f Acggl Time 1
L Oqu.OSec
DATA 1
ENTER Entry Accepted-
N
(" Accel Time 1
L C1-01=20 0Sec
esc ( Function C1
N Accel/Decel

Changed to constant reading (function)
level

The value 1n bhinking digit can be
changed .

i Blinking dlglt-moves 2 places do_wn

Changes 1 to-2
Writes—in the new setting

After few seconds, the operator display
15 as shown on the left

The constant setting in ADVANCED level (accel time change from 10.0 seconds to 20.0

seconds) has been completed.




4 SETTING OPERATION CONDITIONS

(4) Operation Mode

The'VS—676GLS5 can be operated 1n the operation mode.

Some constants cannot be changed while the VS—676GLS5 1s running. Refer to “Monitor
Constants List” for details.

In the operation mode, monitor displays such as frequency reference, output frequency, output
current, output voltage, and fault contents/fault history displays are provided.

To operate the VS-676GLS, depress [MENU] key to change to the operation mode. Then
depress [DATA/ENTER] key to enter status monitor mode. Operation commands will not
“be recerved under any other display status. When the status monitor mode 1s entered, 1t 1s
possible to move to other modes.

(a) Operations in Operation Mode

‘ All

status

modes/constants

Power ON

(
= !

- Operation Mode % ' Frequency reference setting/display
[ %% ManMehu * % J - Frequency Ref
Operation U1-01= 000 HZ
[A) |1
- . Output frequency display
Output Freq J
U1-02= 000 Hz
-A |18
Output current display -
[ Output Current R ]
U1-03= 000 A
A ™)
‘ Oulput voltage display
[ Output Voltage ]
U1-06= 00 VAC
Function selection U2 (fault trace) —_— Contents of fault trace
Function U2 T e . Current Fault ]
Fault Trace L) s None
_
ESIRIZ
Function selection U3 (fault history) Contents of fault history
[ Function U3 ' Last Fault
- Fault History - None
Al 1™
Function selection U1 (Monitor) Various monitors
[ Function U1 ] = { Frequency Ref J
Monitor R —— Ui-01= 000 HZ,
ESC -
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(b)

Conditions for Monitoring

The following tables show the items that can be monitored in operation mode. The table’s
“Valid access levels” column indicates whether an item can be monitored 1n a particular
access level and control method. The codes 1n this column have the following meanings

These items can be monitored 1n all access levels (QUICK—START, BASIC, and ADVANCED)

These ttems can be monitored 1n the BASIC and ADVANCED access levels

>l w| O

These items can be monitored 1n the ADVANCED access level only

X

These items cannot be monitored in the control method shown

The output signal levels for multi—function analog outputs shown 1n the table are for a gain

of 100.0 and a bias of 0.00.

Table 9 -Monitoring Coﬁstants in Operation Mode

" Valid Ac-
Digital
Opegratc;r' Con- |- Name Output Signal Levels for Min | cess Levels
Function stant Function Multi—-function Analog Units
Du o No. Digital Operator - - Outputs ni ?3:" Fuux
ISPy Display Vecior | Vecter
Ul1-01 Frequenci' reference | Momtors/sets the frequency reference value 10V Max Frequency 001 Q Q
H
Frequency Ref The display umits can be set with constant 01-03 | (0 to £ 10V possible) z
U1-02 | Output frequency Monitors the output frequ;:ncy 10V Max Fre-quency 0.01 Q Q
Output Freq The display units can be set with constani 01-03 | (0to =10V possible) Hz
U1-03 | Output current Monutors the output current Co . 10V Inverter rated current 0.1A Q Q
Output Current (0 to +10V output)
U1-04 | Control method Shows which control method 1s set’ Can’t be output - Q Q
- Control Method
U1-05 | Motor speed Montors the motor speed 10V Max frequency 00!l Q| Q
- H
Motor Speed (0to £ 10V possible) z
U1-06 [ Output voltage Monitors the inverter’s internal output voltage ref- 10V 200 (400) VAC olVv Q Q
- erence value . :
Output Voltage CT (0 to +10V output)
Monitor - T R -
U1-07 | DC bus voltage Monttors the DC bus voltage of the inverter’s m- | 10V 400 (800) VDC v Q Q
- ternal-main circuit
DC Bus Voltage (0 to +10V output)
ﬁl-08- 0uti:ut powe;' Monitors th—e outpl;t p~o_we1." ('i'hls I.S an mtemnally | OV Max motor capacity 0.1kW | Q Q
i detected value - . -
Output kWatts ) ({0 to =10V possible)
U1-09 | Torque reference Monmtors the internal torque reference value 10V Motor rated torque 0.t % Q Q
Torque Reference (0to £ 10V possible)
U1-10 | Input terminal status | Shows the ON/OFF status of tnputs _ Can’t be output - Q Q
UI0=00000000
1 Termmal t ON
1 Tmmm! JON -
1 Tumunal 3 ON
lnput Term Sts 1 Termmnal 4ON -
1 Termunat 5 ON
1 Termnal 6 ON
1 Termmal 7ON
1 Terminat 8 ON
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4 SETTING OPERATION CONDITIONS

Valid Ac-
Digital
fo) :,am, Con- Name Output Signal Levels for Min. | cess Levels
Fp ctio stant Function Multi—function Analog U t.
l;m I| n No Digital Operator Outputs nits 833" Flux
Isplay Display Ve cigr Vector
Ul-11 {Output termunal sta- | Shows the ON/OFF status of outputs Can’t be output - Q |'Q
tus UI-11=00000000 ’ ' )
1 Termunals 9-10 ON
1 Tormmnal 25 ON
Oulput Term Sts 1 Tumunal 26 ON
Notused (always )
I Termmals 18/19-20 ON
Ul-12 | Operation status Shows the inverter’s operating status Can't be output - Q Q
UI-12=00000000
LL 1 Running
1 Zero-specd fovel
1 Reverse run
Int Ctl Sts | 1 Rewtinput ON
1 Fref/Fout agnc
————— I Invenur ready
——— | Munor fault detccted
I Mayor fault detecied
Ul-13 | Cumulative opera- | Monitors the inverter’s cumulative operationtime | Can’t be output 1 hour Q , Q
tion t
fon time The mmtial value and runming/power—-ON time
selection can be set with constant 02-07 and
Elapsed Time 02-08
Ul-14 | Software No Manufacturer’s ID number Can’t be output - Q Q
FLASH ID
Monitor | U1-15 { Ternunal 13 1nput | Momtors the mput voltage of the frequency refer- | 10V 100% (10V) 0.1% B B
I
voltage level ence (voltage) (0o £ 10V possible)
Term 13 Level An mput of 10V corresponds to 100%
UlL-16 | Termmal 14 1nput | Monitors the nput current of the frequency refer- | 10V 100% (20mA) 0.1% B B
t | t
current level ence (current) - (0 to +10V output)
Term 14 Level An nput of 20mA corresponds to 100%
Ul-17 | Termnal 16 1nput | Monitors the input voltage of the multi—function | 10V 100% (10V) 01% B B
voltage level analog input (010 £ 10V possible)
Term 16 Level An mput of 10V corresponds to 100%
Ul-18 |Motor  secondary | Monitors the calculated value of the motor’s sec- | 10V Motor rated current 01% B B
t (1 o nt(lq) The motor’s rated t cor-
current (Iq) ndary current (Iq) r’s rated current cor- (0 to +10V output)
responds to 100%
Mot SEC Current
Ul-19 | Motor exciting cur- | Momitors the calculated value of the motor’s excit- | 10V Motor rated current 0.1 % B B
t (Id t(ld) T ’ t -
rent (Id) mi ::::1, (()0 q)b he motor’s rated current corre (0 t0 +10V output)
Mot EXC Current P
U1-20 | Output frequency af- | Momitors the output frequency after a soft start | 10V Max frequency 0.01 A A
ter soft—start The display shows the frequency without the (0to £ 10V possible) Hz
correction from compensation functions such as
SFS Output ship compensation ’
Ul-21 [ ASR nput Monttors the input to the speed control loop The | 10V Max frequency 001 X A
[
ASR Input max frequency corresponds to 100% (00 £ 10V possible) %
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Valid Ac-

Digital |-
O;Segrator Con- Name _ Output Signal Levels for Mn | cess Levels
Funchon stant Function Multi-function Analog U ts_ -
Diaciay | No | Digital Operator - Outputs - NS | Open |
ISpiay Display veotor | Vector -
Ul-22 | ASR output Monitors the outpﬁt from the speed control loop | 10V Motor rated current ) 0 0l x | A
5 ’, - 0, -
ASR Output The motor’s rated current corresponds to 100% (00 + 10V possible) %
U1-25 | DI-16H2 input sta- | Monitors the command value fromaDI-16H2 dig- | Can’t be output = - - A A
tus ital reference_card .
- F 1l layed in b -
DI-16 Reference The value will be (_hsp ayed 1n binary or BCD de
) pending on constaht F3-01
U1-26 | Output voltage refer- Mon_l(_or% the inverter’s nternal ;/oltage rgferenée l'O_V 200 (400) VAC 0.1V A A
ence (Vq) value for the motor’s secondary current control _ (0to % 10V possible)
Voltage Ref (Vq)
U1-27 | Output voltage refer-. | Monitors the inverter’s internal voltage reference | 10V 200 (400) VAC o1v A A
-Monitor _| ence (Vd) value for the motor’s exciting current control (0to £ 10V possible) )
- Voltage Ref Vd .
l31-28 Software No.(CPU) | Manufacturer’s CPU software number - - Can’t be output 0.1V A A
CPUID
Ul-32_ ACR output of qaxis | Monitors current control output value for motor | 10V 100% - 0.1% A A
ACR(q) Output secondary current )
U1-33 | ACR output of d axis Montors current control output valué for motor | 10V 100% ) 01% A A
ACR(d) Output (_excmng current -
U1-34 | OPE error constant Displays first the constant No detecting OPE er-  Can’t be output - A | A
i OPE Detected rof ’




4 SETTING OPERATION CONDITIONS

: Vahd Ac-
Digital
Opgrator Con— Name Output Signal Levels Min | cess Levels
stant Function for Mutti—function
Function N Analog Outout Units | open ,
Display ° Digital Operator Display nalog Lutputs \}_Wp vi;;’; i
‘ector
U2-01 | Current fault Information on the current fault, Can’t be output - -Q Q
Current Fault
U2-02 | Last fault Information on the last fault — Q- Q
Last Fault
U2-03 | Frequency reference at fault Frequency reference value when the “last 00l Q Q
fault” occurred Hz
~ Frequency Ref R
U2-04 | Ouput frequency at fault Output frequency when the “last fault” oc- 001 Q Q
curred Hz
Output Freq
U2-05 | Ouput current at fault Outptt current when the “last fault” oc- 01A Q Q
curred
Output Current
U2-06 | Motor speed at fault Motor speed when the “last fault” oc- 00l Q Q
curred Hz )
Motor Speed
U2-07 | Output voltage reference at fault | Output voltage when the “last fault” oc- 01V Q Q
curred
Output Voltage
Fault U2-08 | DC bus voltage at fault The main circuit DC voltage when the “last 1v Q Q
fault” occurred
Tr:ce DC Bus Voltage
U2-09 | Output power at fault Output power when the “last fault” oc- 01kW | Q Q
T curred : )
Output kWatts -
U2-10 | Torgue reference at fault . Torque reference when the “last fault” oc- 01% Q Q
curred (Rated torque = 100%)
Torque Reference !
U2-11 _lnput terminal status at fault Input terminal status when the “last fault” - Q Q
occurred (Same format as U1-10)
Input Term Sts - B
U2-12 | Output terminal status at fault Output terminal status when the “last fault” - Q Q
occurred (Same format as Ul-11) _
Output Term Sts Output terminal status when the “last fault” - Q Q
occurred (Same format as Ul-11)
U2-13 | Operation status at fault Inverter operating status when the “last - Q Q
- fault” occurred (Same format as ‘Ul—12 )
Inverter Status Inverter operating status. when the *last - Q Q
fault” occurred (Same format as Ul-12)
U2-14 | Cumulative operation time at fault | Cumulative operation time when the “last lTLhour | Q Q
fault” occurred
Elapsed time

* When the faults of CPF00, 1, 02, 03, UV and UV2 occur, fault trace 1s not performed
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Valid Ac-
Digital .
9 Con- Name Output Signal Levels cess Levels
Operator Min
stant Function - for Multi—function
Function | " Analog Outouts Units | gpen
Display | - o Digital Operator Display nalog Outputs - Loop V';'c“";r
Vector
U3-01 | Most recent fault ~ Information on the last fault Can’t be output - Q Q
Last Fault -
U3-02 | Second most recent fault Information on the 2nd to last fault -~ - Q Q
Fault Message 2
U3-03 | Third most recent fault Information on the 3rd to last fault : .= Q Q
Fault Message 3
U3-04 | Fourth/oldest fault Information on the oldest fault . = Q Q
Fault Fault Message 4 X .
History | U3-05 | Cumulative operation time at fault Cumulative operation time when the “last | ~ Lhour |_ Q Q
* = - -
fault” d
Elapsed Time | ault occurre
U3-06 | Accumulated ime of second fault " | Cumulative operation time when the “2nd I hour Q Q ‘
- " to last fault” d
Elapsed Time 2 .| toast lault oceurre
U3-07 | Accumulated time of second fault | Cumulative operation time when the **3rd lLhour | Q Q
) last fault” ied - :
Elapsed Time 3 tolas .au occurre )
U3-08 | Accumulated time of second fault | Cumulative operation ime when the “old- . lLhour | Q Q
_ est fault” occurred
Elapsed Time 4 - -

* The faults of CPF00, 01, 02, 03, UV1 and UV2 are not recorded 1n the fault history

(c) Monitoring at Startup

In operation mode, the frequency reference, output frequency, output current, and output
voltage can be monitored immediately if the default settings are being used. One of these
four values, the output voltage, can be changed to a different value. When a value other
than the output voltage is to be monitored, set that value’s number in ¢onstant 01-01 (user
monitor selection).

- When the power is turned ON, the frequency reference appears in the data display if the
default 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 se-
lected to appear when the power is turned ON. The value that appears at startup is deter-
mined by constant 01-02 (Power—ON Monitor).

Constants 01-01-and 01-02 can be changed in the BASIC or ADVANCED access levels
These constants can be changed during operation.”
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4 SETTING OPERATION CONDITIONS

(d) Monitor Dlsplay

This manual explains each individual constant as shown 1n the following table.

Constant Name Change | Setting Unit Inihal Open Flux
No. during Range Settng | Loop | Vector
" Vector
Operation
ol-01 |Monitor selecltlon O 41028 - 6 B B

Select the monitor item numbers to be displayed (values of % % 1n Ul-% %) Selected
monttor items are displayed in place of output voltage values.

Change dunng
Run

Indicates whether the constant 1s changeable during run or not

O | Can be changed during run

X [Cannot be changed during run

Setting Range

Constant setting range

Umt

Setting unit

Initial Setting

Value set prior to shipment (Each control method has the 1mitial setting  The set values of some
constants are changed when the control method 1s changed

Open Loop | Indicates that the constant can be read/set 1n the control method and the access level -
Vector, N
Flux Vector Q These 1tems can be monitored at all access levels (QUICK~—START, BASIC, and AD-
VANCED)
B These items can be monitored at BASIC and ADVANCED access levels
A | These items can be monitored at ADVANCED access level only
X These 1items cannot be monitored 1n the control method shown
Constant Name Change Setting Unit Inital Open Flux
No. during Range Setting | Loop | Vector
) Vector
Operation
01—-02 |Monitor selection after (@) lto4 - 1 B B
power up

* Select the item for display when power supply is turned ON.

Set Value Contents
1 Frequency reference 1s displayed when power supply 1s turned ON
2 Output frequency 1s displayed when power supply 1s tumed ON
3 Output current 1s displayed when power supply 1s turned ON
4 Item set to 01-01 1s displayed when power supply 1s tumed ON
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[Example] Changing Output Voltage to Output Current (Operation in BASIC) -

If the access léve:l 1s not 1n BASIC, change the level to BASIC. Refer to “Changing the
- Access Level from QUICK-START to BASIC”. ’

Step | Key Sequence- Digital Operator Display Remarks

[ %% ManMenu **x | [ oo

@

4
m
4
c

Operation

[ * %- MainMenu % *

ohal

Prografnming

Depress twice

1@ 'I;ATA ) f- — Funct;on b1 1 | Changed to constant reading (function)
ENTER Sequence . level
- .. N — J
@ 17 I f Function o1
- L = Monitor Select . _ .
" Depress twice E ‘
® "DATA 0 User Monitor Sel 7 | Changed to constant setting level
ENTER) ~- | L Output Voltage D -
- ® -DATA - 01—01= 6% %% 11
- ENTER |~ Output Voltage )
2 I A [ - 01-01= 8 ) )
) ) - - - -OutputkWatts ]
Depress twice - .
o . oara-| | Entry Accepted 1 | Writes-1n the new setting
i ) C User Monitor Sel - After a few seconds, the operator dis-
Output kWatts play is as shown on the left

. -/

" Output power-has been set 1n place of output voltage.




4 SETTING OPERATION CONDITIONS

[Example] Changing Monitor Display ltem at Power-ON to Output Current (Operation in BASIC)

Continued from the previous operation step, the following shows the procedures to
change 01-02 (monitor selection after power up).

The access level 1s already set in BASIC and does not have to be reset.

Step | Key Sequence Digital Operator Display Remarks
@ — UserMonitor Sel ' | |Check the display
Output kWatts )
® A _ f Power—On Monitor )
L/ L - Frequency Ref )
. ® DATA f 01-02= 1% %% ]
LENTER) Frequency Ref )
® Al |l 01-02= 3 )
L Output Current . ) - -
: Depress twice
® DATA f | | Writes—in the new setting
LENTER Entry Accepted
( _ Power—On Monitor ] | After a few seconds, the operator dis-
Output Current play 1s as shown on the left
— J/ .
® ESC Function o1 .
- Monitor Select
\ J
@ |- £sc [ %% ManMenu *x*
L Programming )

Output current has been set in monitor selection after power ON.
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(5) Initialize Mode

The imitialize mode 1s used to select the language displayed 1n the digital operator, the access
level, the control mé_thod and the constant mitialization. The following shows the mmitialize
mode constant level. i

MENU Operation mode i
L/
Intialize mode l——{ Language selection J
Prograrﬁr-m-ng mode | ——-l Access level J

—1 Control method I

—‘ Inthalize I
) ﬁasswor& _l
o - —I Function A2 J

Initialize Mode Constant Level




4 SETTING OPERATION CONDITIONS

(a) ' Language Selection for Digital Operator Display

Use constant A1-00 to select the language for operator display. This constant 1s not ni-
tiahized by constant initialization. To return to the mitial setting, reset the constant A1-00.

Constant Name Change Setting Unit Initial Open Flux
No during Range Settng | Loop | Vector
Vector
Operation
Al-00 |Language selection O 0 English - 0 Q Q
1 Japanese

(Example] Changing Display Language

The following procedures show how to change the display from English to Japanese.

Step | Key Sequence Digitat Operator Display Remarks

® [ %% MainMenu * % }

Operation

%% MainMenu 3k
Initahze

®
K

1 Select Language )
English

( A1-00= Ok %% Changed to constant setting level
English

A1-00= 1
=y, 3= |

Mol |Im
o
1IN E
m
> = |5
2
J

Writes—1n the new setting

[ m
5
g

- YavARv hAxa3IHv

gud v H | | After a few seconds, the operator dis-
’ = 370= B | |play 1s as shown on the left

The display language has been set in Japanese.
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(b) Setting the-Access Level

Use constant A1-01 to set the constant access level (reading/setting range of constant).
Some constants.cannot be read/set depending on the control method.

Constant | - - Name . Change -| Settng | Unit Inhal | Open Flux
No . - during Range Setting | Loop | Vector
. Vector
. ) Operation
A1—-01 | Access level @) Oto4 - | 4@ A A
Access Level Settings’
Set Value Contents
-0 Exclusive for monitor- | This setting allows operation mode and imtiahze mode to be dlspiayed or
g changed Use this setting to prevent constant settings from being changed
1 Constants for user | This setting allows only the user-selected constants (up to 32) to be displayed
selection ’ or changed Select the desired constants as “User Constants™ in constants
A2-01 through A2-32 ‘
2. QUICK—-START ) Thus setting allows the constants required to start the inverter (approx 25) to
- o be displayed or changed
3 BASIC Ths setting allows the commonly used constants to be displayed or changed
4 ADVAI;IC-Eli ) This set;l-ng allows all constants to be displayed or changed

(c) Setting the Control Method . -

Use constant A1-02 to select one of the four control methods. This constant is not initial-
ized by constant initialization. To return to the initial setting, reset constant Al1-02.

Constant Name Change Setting | Unit Initial ~Open Flux
No. during Range Setting Loop | Vector
- h -| Vector
- Operation i
A1—02- | Control Method - X Oto3 - 2 Q Q
) ’ | (open loop
vector)
Control Method Settings

Set Value Contents

2 Open loop vector (Vector control using the inverter’s internal speed information)

3 Flux vector (Vector control using a PG speed controller card)




4 SETTING OPERATION CONDITIONS

[Example] Changing Control Method to Flux Vector

The following procedures show how to change the control method to flux vector.

Step

Key Sequence

Digital Operator Display

Remarks

@

@

De

Bl | o
gl & 3
4] @ =]
> -
g D
Q
(4]

m
5
m
o

]

DATA
ENTER

*% ManMenu *x
Operation

Inthalize

Select language

%% ManMenu % J
English ]

Control Method
Open Loop

A1-02= 2k %k %
Open Loop

A1-02= 3
Flux Vector

Entry Accepted ~

Control Method
Flux Vector

Changed to constant setting level

Wnites—1n the new setting

After a few seconds, the operator dis-
play 1s as shown on the left

The control method has been changed to flux vector.

Table 10 Control Method Characteristics

Charactenstic

Open Loop Vector

Flux Vector

Basic control method

Current vector control without PG

Current vector control with PG

Speed detector Not gequxréd Required (pulse generator)
Optional speed detectors Not required PG—B2 or PG—-X2
Speed control range 1-100 1:1000
Starting torque 150%/1Hz 150%/0Hz
Speed control accuracy +0.2% +0.02%
Torque limt Possible Possible
Torque control Not possible Possible
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(d) Initializing the Constants

Imtializing means returning the set values to the values set at the factory prior to shipment
If the factory settings have been changed, record the new values.

Constant Name | Change | Setting | Umt | Imtal | Open | Fiux
No during Range Setting | Loop | Vector
. Vector
Operation .
Al-03 |Imnalize ) X 0. 1110, - 0 Q Q
2220
Initialize Constats Settings
Set Value . - Contents
0 Retums to the imtialize display without imtializing any constants i
T 10 Initralizes the constants to the user settings
2220 2-wire sequential imtrahization (Imtializes the constants to the factory settings ) .

« Initializing Constats to the User Settings

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

To record the user settings, change the constants to the desired values and then set constant
02-03 (user defaults) to 1. (The 1110 function is disabled when constant 02-031s0.) -

* ‘Example of Wiring for 2—wire Sequential Operation

I'=o rward Run/Stop

Reverse Run/Stop _

Sequence Input Common




4 SETTING OPERATION CONDITIONS

[Example] Initializing Constants with 2-wire Sequence

The following procedures show how to nitialize constants with 2-wire sequence

Step

Remarks

@

)

Key Sequence Digital Operator Display
MENU I %% MainMenu **
U Operation )
A [ %% ManMenu * % )
Initalize
. J
DATA ( Select Language )
ENTER English
) S

Init Parameters

L No Initialize ]
Depress 3 times
DATA | | A1-03= O3k *k %
ENTER L No Intialize
i ( A1-03= 2220
‘ VAN 2-wire Initial
\
DATA
ENTER . Entry Accepted
Init Parameters
No Initiahize

Writes—in the new setting

After a few seconds, the operator dis-
play 1s as shown on the left

The initialization has been completed with 2—wire sequence.

(e) Passwords

Use constants S1-09 and A1-05 to write—protect the programming—mode constants. The

constants cannot be set/read if the contents of S1-09 and A1-05 do not match.

Constant A1-05 can be displayed by displaying S1-09 and depressing [MENU] key while
simultaneously depressing [RESET] key. (A1-05 cannot be displayed with the usual key
sequences.)

It1s possible to set/read the programming—rﬁode constants again when the same password
1s written to A1-05 and S1-09. .

Constant Name Change Setting Unit Initial Open Flux
No. during | Range Settng | Loop | Vector
: Vector
Operation
S1-09 |Password setting”™ X 0t0 9999 - 0 A A
Constant Name Change | Setting Unit Initial Open Flux
No during Range Setting | Loop | Vector
: Vector
Operation |
Al1-05 | Password X 0 to 9999 - 0 Q Q
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-(f) User Constants

Constants A2-01 through A2-32 specify the constants that can be read/set when the ac-
cess level constant (A1-01) 1s set to’l. Constants A2-01 through A2-32 can be changed
only in ADVANCED and cannot be changed during operation.

' Operation- The QUICK—START level constants can be displayed
Inthahze . -| The QUICK—START level constants can be read or set
Prograrnmun—g ) "Only the constants specified in A2—01 through A2—32 can be read or set-
__Auto-tuning 'i_‘he constants cannot be displayed
"Modified constants- - | The tonstants cannot be displayed

[Example] Setting User Constants

The following procedures show how to specify constant C1-08 (deceleration time 4) in
user con'stant A2-01 and set the access level to the user program.

If the access level 1s in BASIC .change the level to ADVANCED. Refer to “Changmg
the Access Level from QUICK—START to BASI ”

—
Depress 7 imes '

Step | Key Sequence . Digital Operator Display Remarks
-] . VENU I | ** ManMenu *x ]
) p - - Operation - )
. @ :| I % % . MainMenu > * )1
) A L Initialize . 5
® DATA Select Language h
ENTER L English D
@. v e Function A2 ]
i A L User Constants
® | pata | | [ User Param 1 )
ENTER L A2-01=————— - y—
® DATA ( User Param 1 ] | The first digit blinks
ENTER | - DIk
-- Y 'A- L User Param 1 )
s < =) - I L - 19\1 -01 )
Depress twice
( . User Param 1 ) | Wntes—in set value 0000
- RESET) -C1-01, ) -
N Depress twice
® A 4 User Pargm 1
Cc1-08

LI¥1\ J




4 SETTING OPERATION CONDITIONS

Step | Key Sequence Digital Operator Display Remarks
® DATA Entry Accepted ] | Writes—in the new setting
ENTER
S
User Param 1 ] | After a few seconds, the operator dis-
A2-01=C1-08 play 1s as shown on the left
o Function A2 )
ESC
L/ User Constants )
@ A Access Level R
| I ADVANCED )
Depress twice
® DATA At-01= 4% %%
ENTER ADVANCED
@ A A1-01= 1 User constants 1n access level can be set
User Program only after one or more constants are set
Depress twice in user setting constants (A2-01 to
A2-32) If these constants are not set,
user constants are not displayed mn ac-
cess level (A1-01)
e
® DATA Wnites—in the new setting
|ENTER Entry Accepted
A1-01= 4%k k If [DATA/ENTER] key 1s not depressed
ADVANCED for over one minute, the operator dis-
play returns as shown on the left Inthis
case, repeat from step 14
Access Level After a few seconds, the operator dis-
User Program play 1s as shown on the left
® *% MainMenu k%
ESC .
Intalize

The access level has been set to user constants.
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User Constants Setting Levels (Reference)

MENU

Operation mode J

{nitialize: mnde l—-—-{iLanguage selecion l

Programmmé mode J —i Access level J

—rControl method 4'
—‘|7Inlt|ahze I

r— "

These constants can be displayed and changed only in the ADVANCED
R access level




4 SETTING OPERATION CONDITIONS

(6) Programming Mode
The inverter constants can be set 1n programming mode. The constants which-can be read and
set depend on the access levels and control methods that are being used.
The following table shows the constant groups and the functions
Table 11 Constant Group in Programming Mode
. Control Method
Group Function ‘ Contents Open Flux
Loop | Vector
Vector
Application bl Sequencg Settings such as the reference input method O O
b2 |DC Braking DC braking function settings O O
b3 [ Speed Search Speed search function settings O O
b4 | Delay Timers Timer function seftings O O
b5 | PID Control PID control settings O (@)
b6 | Reference Hold Acceleration/deceleration time dwell function settings @) O
b7 | Droop Control Droop control (speed droop) settings X O
b9 | Zero Servo Stop 1n the position loop X o)
Tuning Cl | Accel/Decel Acceleration/deceleration time settings O O
C2 | S-Curve Acc/Dec S—curve charactenstics for acceleration/deceleration times (@) (@)
C3 | Motor-Shp Compensation | Slip compensation function settings O O
C4 | Torque Compensation Torque compensation function settings O Y
C5 | ASR Tuning Speed control loop constant settings X O
C6 | Carnier Frequency Carnier frequen;:y settings O O
- C8 | Factory Tuning Adjustment for open loop vector control (@) - X
Reference dl | Preset Reference Operator frequency reference settings O |:0
d2 |[Reference Limit Frequency upper and lower limit settings O O
d3 | Jump Frequencies Prohibited frequency settings O O
d4 | Sequence Hold for analog frequency reference 0] (@)
d5 | Torque Control Constant settings for torque control X )
Motor El |V/fPattern Sets the motor V/f charactenstics O @)
E2 | Motor Setup Sets the motor constants O O
Options F1 | PG Option Setup Constant settings for a PG card X O
F2 | Al-14 Setup Constant settings for an'analog reference card O ' O
F3 | DI-08, 16 Setup Constant settings for a digital reference card O O
F4 | AO-08, 12 Setup Con‘stant settings for an analog monitor card O ‘, @)
F5 | DO-02 Setup Constant settings for a digital output card O O
F7 [ PO-36F Setup Constant settings for a pulse monitor card O O
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Control Method

Group Function N : Contents Open Flux
N - Loop Vector
i Vector
Terminal HI Digutal Inputs 3 Function selection for multi—function mputs O 0]
H2 | Digital O_utp_uts oL Function selection for multi-function outputs O | O
. H3 | Analog lni)uts Function selectton for analog nputs O O
- H4 | Analog Outputs Function selection for analog oulpﬁts O ©)
-| HS Se_nal Communication Setup | Selects se{ml communication (MEMOBUS) o | O
Protection ™~ L1 Mot})r'Overiqad- : ' Ovérldzid- pr_otec;lon settngs and selection O -0
o L2 | Power Loss Ridethru Selects the power—loss prbcessnpg r_n;eth'qd' O O
I - L3 Stall Prevention e : Stall prevention settings and selection = O -O
_ L4 | Reference Detection Freq—ut_‘,ncy detection settings and selection - _O (@]
L5 |Fault Restart Fault restart function settings O O
L6 |Torque lj_etectlon | Overtorque detecilop:settlngs and ‘selectioq O O
N L7 |Torque Limit - Torque limit settings ) O O
L8 |Hardware Protection - Overheating and phase loss protection settings ’ O O
Operator ol |Monitor Selection - - S@lect:s the display and setting metli(;ds_ . @] O
_d2 Key Selection " | Key function selection and other conét‘ants O O
Elevator S1 | Elevator Function Selects the elevator functions O O
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MENU

Display Level of Each Access Level

ADVANCED BASIC
[Mode] [Group) =] [Function)

QUICK-START
TDN% [Constant]

—_—

I

) —-Ingrammmgmada H%

—|£Appllcat|on |—

b1 Sequence

ﬂ.)eratl_on mode -

b1-01 Reference Source

—-IILmaIIE mode I

b1-02 Run Source

b1-03 Stopping Method

b2 DC braking

b2-01 DC In) Start Freq

b2—-02 DC In) Current

—[Auto—tunln'g mode

—| b3 Speed search -

b3-01 Spd Srch at Start

_LMOdIfled constants mode—l T

b3-02 Spd Srch Current

—! C Tuning | c1 Accepecel

C1-01 Accel Time 1

C1-02 Decel Time 1

—l C2 S—curve accel/decel

C2-01 SCrv Acc @ Start

C2-02 SCrv Acc @ End

C3 Motor-slip
- . |compensation

—|—v—LCS-O1 Slip Comp Gain

d1-01 Reference 1

T

——ILRsference l———l d1 Preset reference

d1--02 Reference 2

——l d2 Reference hmit

d2—-01 Ref Upper Limit

d2-02 Ref Lower Limit

-—lﬂﬁotor ) ]——-{E V/ pattern

E1-01 Input Voltage -

E1-02 Motor Selection

|——l—| E2-01 Motor Rated FLA
[}

N ——I E2 Motor setup

’

-—l F Options

—H F1 PG option setup —I—r—i F1-01 PG Pulses/Rev

L —h-l Terminal }—

H1 Digital inputs

I—-i H1-01 Terminal 3 Sel

—{ H2 Digital outputs Hz—m Terminal 9 Sel
)

—’ L Protection I——l L1 Motor overload

l——'i—m MOL Fault Select

—I L2Powerloss ndethru HU ~02 MOL Time Const

—| o Operator f———Lm Momtorselegtlon }——B —01 Monitor Select

_|i1 —02 Power-On Monitor

. _li"’ Key selection

]_'_t,z—m Local/Remote Key

. 02-02 Oper STOP Key

—' S Elevator

|——-| S1 Elevator function ]———' S$1-01 Maximum Speed

——{ S1-02 Rated Speed Adj

I e e O L e e e e e e e
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(7) Auto—tuning Mode

Do not connect a load to the motor when performing auto—tuning. It may cause incorrect motor
constant settings.

The auto—tuning function automatically sets the motor constants-required for operation. This
function differs from servo system auto—tuning (to check the size of a load).

Set rated voltage, ratéd current, rated frequency, and number of poles indicated on the motor

nameplate, and depress [RUN] key. Then motor constants (E1-01 to E2-08) will be written—in

by caluculating the nameplate values and auto—tuning.

[Example] "Setting Auto-tuning Mode

Auto-tuning 1s set at all access levels.

"Step | Key Sequence

Digital Operator Display

Remarks

@

MENU

gl

%% MainMenu- %k

Operation

2

%% ManMenu k3% -

DATA m DATA
ENTER ) | pEser) | ENTER

L Auto-tuning
Depress 3 times
DATA |- [ Rated Voltage
ENTER J L- 2000 VAC
- | pata (  ~ ~Rated Voltage
ENTER 2000 VAC
L \
E I Rated Voltage
RESET 2,9‘0 0 VAC
DATA .
ENTER Entry Accepted
o7 Rated Voltage
200.0VAC
A I Rated Current
“ 1 90A
(=)
A Rated Frequency
60 OHZ
r3
‘ A Rated Speed
] 1750 RPM

The leading digit blinks

When [A] key 1s depressed, blinking
value increases When [V] key 1s de-
pressed, blinking value decreases

The digit to be set moves to the nght and
binks Follow the above procedures as
outlined 1n step 4

After selecting values for steps 4 and 5,
depress [DATA/ENTER] key

The operator display 1s as shown on the i
left The value 1s wntten—in

After a few seconds, the operator dis-
play 1s as shown on the left

Depress the keys as 1n steps 4, 5, 6 of
rated voltage setting

.

Depress the keys as 1n steps 4, 5, 6 of
rated' voltage setting

Depress the keys as in steps 4, 5, 6 of
rated voltage setting -




4 SETTING OPERATION CONDITIONS

Digital Operator Display

Step Key Sequence Remarks
® A Number of Poles
4
@ @ Depress the keys as i steps 4, 5, 6 of
rated voltage setting
® A | Select Motor 1,2
‘ 1
® Ly EE peay Depress the keys as n steps 4, 5, 6 of
rated voltage setting
' Setting other than “1” cannot be made
® A ( Tuning Ready?
L U O R R I | 111 LI B I )
| L Press RUN Rey
® o RUN ( " "Tune Processing ] Starts auto—tuning
L | e
\___ OHzOHoOA The motor rotates for approx one mun-
ute
[ Tune Successful 7 Then the motor stops automatically
N
® %% MainMenu %

MENU I

Operation

J

Returns to the operation mode display.
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(S) Modified Cons@nthode

" ~The modified constants mode 15 used to read/set the constants that have been changed from
factory settings. If the constants have not been changed, they are not displayed in the modified
- constants mode. .o - .-

"When any constant set value has been changed in the programming mode (b1-01 thrdugh
02-08), the constant will be displayed after depressing [DATA/ENTER] key 1n the modified
constants mode. The constants 1n the initialize mode are not displayed.

_{E;(amp_le] Changing Frequenicy Reference in‘the Modified Constants Mode

4

. The set values of constants C1-01 (acceleration time 1) and d1-01 (préset rt:,ference 1)-
have been changed from the preset factory settngs. “20.0 Sec” is set in C1-01 and *60.00
Hz” is ind1-01.. -

_ The procedures below show how to-change d1-01 set value to “30.00 Hz” in the modified
constants mode.

Step key Sequence Digital Operator Display Remarks
@ 1 menu I - *% ManMenu %%
i L . Operation B
@ V4 I %% ManMenu ** |
= L Modified Consts )
® oaa |- 1 ( Accel Time-1
ENTER C1-01= 200Sec -
@ Frequéncy Ref 1
VA J | -d1-01=60.00HZ
® DATA f Frequency Ref 1
ENTER ) - L ,(.)\60 00 Hz ) - . - .
- ® . ( Ifrqg,uency Ref 1 ] | Blinking digit moves | placp down
- i RESET L 060.00 HZ ’
@ 7 I [ Frequency Ref 1 . -
i 2 1L * 030 00Hz ) _ -
7 | Depress 3 imes - ’
. DATA - R 7 {3000 Hz 1s wntten—in
ENTER L Entry Accepted
( Freq_uency Ref 1 ) | After a few seconds, the operator dis-
- L d1-01= 3000Hz _ play 1s as'shown on the left
@ . - o %% MainMenu * % Preset reference 1 1s changed to 30 00
ESC ) R Modified Conists Hz in the modified constants mode
© — . %% Main M.enu * k
. L ) Operation B

"Returns to the operation mode display. -




5. OPERATION

5 OPERATION

/N WARNING

* Onlyturn ON the input power supply after replacing the front cover. Do not remove the
cover while current is flowing. )
 Failure to observe this warning can result in an electrical shock.

* Whenthe retry function (L5-02) is selected, do notapproach the inverterorthe load, since
it may restart suddenly after being stopped.
(Construct machine system, so as to assure safety for personnel, even 1f the inverter should re-
start.) Failure to observe this warning can result'in personal njury.

* Since the stop button can be disabled by a function setting, install a separate emergency
stop switch.
Failure to observe this warning can result in personal mjury.

*.Ifan alarm is reset with the operation signal ON, the inverter restarts automatically. Only
reset the alarm after verifying that the operation signal is OFF.
" Failufe to observe this warning can result 1n personal injury.

A CAUTION

* Never touch the heatsink or dlscharglng reS|stor since the temperature is very hlgh
Fallure to observe this caution can result in harmful burns to the body.

* Sinceitis easy to change operation speed from low to high speed, verify the safe worklng
| range of the motor and machine before operation.
" Failure to observe this caution can result in personal injury and machine damage.

* Install a holding brake separately if necessary.
Failure to observe this caution can’result in personal injury.

* Do not change signals during operation. e
The machine or the inverter may be damaged:

* All the constants of the inverter have. been preset at the factory. Do not change the
settings unnecessarily.

-The inverter may be damaged. For supply voltage, follow Par 5.3.

This chapter describes operatlon selectlon test run checkpoints, line voltage settings, and test runs
of the VS—-676GLS.

When power supply is turned ON, Frequency Ref 1s displayed on the digital
@ P PPy [ U1-01= 0000 HZ play e g
® operator. In this status, frequency reference and run commands are input to rotate the motor.
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51 OPERATION MODE SELECTION

The VS-676GLS5 has two operation modes, LOCAL and REMOTE, as described below These two
- modes can be selected by the digital operator “LOCAL/REMOTE” key only while the operation 1s
stopped. The selected operation mode can be verified by observing the digital operator SEQ and
REF LEDs as shown below. The operation mode 1s set to REMOTE (ruri by control circuit terminals
13 and 14 frequency referénce and run command from a control circuit terminal) prior to shipment
Multi—function contact inputs from control circuit terminals 3 to 8 are enabled 1n both operation

modes LOCAL/REMOTE
* LOCAL Both frequeticy reference and run command are set by the digital
* * operator. SEQ and REF LEDs go OFF
« REMOTE - Master frequency reference and run command can be selected as

described below.

Table 12 Reference Selection in-REMOTE Mode

Con-

stant ~
No

Digital Operator Display

" Name

Remarks

bl-01

Reference Source

&

-

Reference
selection

-Master frequency reference from operator (d1-01)

(Operator REF LED 1s OFF ) -

Master frequency reference from control circuit
termunals 13 and 14 (Operator REF LED1s ON )
Master frequency reference set by transmission
(Operator REF LED blinks )

Master frequency reference set by option
(Operator REF LED blinks )

b1-02

Run Source

Operation
method
- selection

Master frequency reference from operator (d1-01)
(Operator REF LED 1s OFF )

- Master frequency reference from control circuit

terminals 13 and 14 (Operator REF LED 1s ON )
Master frequency reference set by transmission

(Operator REF LED blinks )
Master frequency reference set by option
(Operator REF LED blinks )

,> < = a '_3

T— ON, OFF or blinking
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5 OPERATION

52 TEST RUN CHECKPOINTS

To assure safety, prior to mitial operation, disconnect the machine coupling so that the motor 1s
isolated from the machine. If iitial operation must be performed while the motor 1s still coupled

to the machine, use great care to av01d potentially hazardous conditions. Check the following ltems
before a test run.

O Wiring and terminal connections are correct. -
O No short circuit caused by wire clippings.

O Screw-type terminals are securely tightened.
O Motor 1s securely mounted.

O All items are correctly earthed (grounded).

5.3 SETTING THE LINE VOLTAGE USING JUMPER
(FOR 400V CLASS 13kW AND ABOVE) ‘

Set the line voltage jumper according to the main circuit power supply. (See Fig. 17.) Insert the

Jjumper at the appropriate location corresponding to the input line voltage. It has been preset at the
factory to 440V. .

Set the line voltage jumper as follows:

@ Tum OFF the power supply and wait for at least one minute (3 minutes for models
of 30kW or above).

® Remove the front cover.

(® Insert the connector corresponding to the line voltage.

ey
L

O " 8 3eov 400/41v 440V 450V O

I

Fig. 15  Line Voltage Jumper (For 400V Class 13kW to 30kW)
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ST - ‘ _LOCAL_
. - ENU ESC
o L REMOTE )

54 TEST RUN ' S

This section describes simple operation examples for rotating a motor, one 1s the operation by the
digital operator and the other 1s.by the control circuit terminal signals.

(1) Dugital Operator Display at Power ON

When the system is ready fo-r operation, turn ON the power supply. Venify that the mverter
-powers up properly. If any problems are found, turn OFF the power supply immediately. The
digital operator dlsplay illuminates as shown below when turning the power supply ON

Y e SAAROLCLCU IR || Mode Indicator LED:

. DRIVE/HEMOTE (SEQ, REF) LED ON

Frequ‘ency Ref . <@— Display Section.
U1- 01 0 00 HZ - ~_ Displays frequency reference  (corre—
) sponding to analog reference value)

DIGITAL OPERATOR ~
JVOP-130

DATA
JOG
J A J ENTER
R _Fwp-
’ RESET
o ) - STOP - — Ope-rauon Indicator LED :
' - STOPLEDON .

Fig. 16 Digital Operator Displeiy'at Power ON

[g
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(2) Operation Check Points

Check the following items during operation

O Motor rotates smoothly.

O Motor rotates in the correct direction.

O Motor does not have abnormal vibration or noise.

O Acceleration and deceleration are smooth.

00 Current matches the load flow.

O Status indicator LEDs and digttal operator display are correct

(3) Example of Basic Operation

(a) Operation by D?gital Operator

The operation by the digital operator is performed in LOCAL mode. Refer to chapter 4
before operation. |

The diagram below shows a typical operation pattern using the digital operator.

?

P ? o EQ
! ez EY
] f .
o | ; _ |
Power A Forward Run|, \ !
ON ] _ ] . 1
! : -1 . Reverse
|_Forward Jog Run | [ Frequency Setting || Frequency Reference Change | 60Hz

Fig-17  Operation Sequence by Digital Operator
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Table 13 Typical Operation by Digital Operator

Description Key Sequence Digital Operator Display
@ Power ON [ ‘Frequency Ref ]
¢ - Displays frequency reference U1-01 = 000HZ
value. .
Operation Condition Setting LOCAL REMOTE LED OFF
+ Select LOCAL mode REMOTE (SEQ, REF)
@ Forward Jog Run
. (6 Hz) JOG

-JOG run procedure

(Runs while depressing JOG
key.)
\

(® Frequency Setting
- Change reference value

-Wnte—in set value  ~

- Select output frequency monitor
display.

Y -
@ Forward Run -
-Forward run (15 Hz)

"~ | _patA
ENTER

Change the value
by depressing

Ma)2)

DATA |
ENTER

ESC

[ Frequency Ref ]
000.00 HZ

Digit to be changed blinks

[ _ Frequency Ref ]
015 00 HZ

( Entry Accepted J

Frequency Ref J
013,00 HZ

Frequency Ref
Ul-01=1500HZ

F Output Freq
Ul-02= 0.00HZ

[ Output Freq -
U1-02 =15 00 HZ

RUN LED lights” FWD LED lights.

o RUN

(Cpnt’d)
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Table 13  Typical Operation by Digital Operator (Cont'd)

Description

Key Sequence

Digital Operator Display

|

® Frequency Reference Value Change

(15 Hz to 60 Hz) )
- Select frequency reference
value display

- Change set value

* Write—1n set value.

- Select output frequency
monitor display

Y
® Reverse Run

'

@ Stop

- Switch to reverse run.

- Decelerates to a stop.

_DATA_
ENTER

Change the value
by depressing

DATA_
ENTER-

E

2L

L Frequency Ref
U1-01 = 015.00 HZ

[ Frequency Ref ]
615 00 HZ

L Frequency Ref J
060.00 HZ

[ Entry Accepted ]

[ Frequency Ref ]
060.00 HZ

[ Frequency Ref
U1-01 = 60.00 HZ

[ Output Freq
U1-02 = 60 00 HZ

WD Output Freq ]
REV U1-02 = -60.00 HZ
REV LED lights.
o Output Freq ]
SToP U1-02 = -60.00 HZ

Changed to the display below.

Output Freq ]
Ul-02=_000HZ

STOP LED lights
(RUN LED blinks during
deceleration.)

® STOP

-/
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_ (b)- ‘Operation by Control Circuit Terminal Sigrial
The operation by the control circuit terminal signal 1s n REMOTE mode

The diagram below shows a typical operation pattern using the control circuit terminal
signals.”

.@

B T Forward
’ s 60 Hz
o o ° @ -
H -1 6 Hz ! !
- 8 i |
- T . © P -
- . R
: A T
- Power ON | b : : ! [ Reference Operation |
- 2R P N
- - | Forward Jog-Run_| I[Frequency Setting |
. P : ] T - )
‘ . - - |
_:. Lo I z N - ) | i - | - | .
’ | - | )
Terminal No. i - )
Forward Run Command @———W_-ll——! . . ON l— -
] B | | :
ST - I |
Jog Command @ . ON - I l
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“Table 14  Typical Operation by Control Circuit Terminal Signal

_ factory.

’ '
Output Frequency Display

* Switch to output frequency
- display

y

@ Forward Jog Run
(6Hz)
- Close between control cn'cmt
terminals 1 and 11 with 7 and
11 closed to perform JOG run
- Open between terminals 1 and
11,7 and 11 after venfymg
: normal operation.

- .

Y

(3 Frequency Setting

* Input frequency: reference
voltage (current) by control .
circuit terminal 13 or 14 and

“verfy the input value by the
digital operator.

\J

Output Frequency Display -
* Select output frequency monitor
display.

-y
(®Forward Run

- Close between control circuit
-terminals 1 and 11 to perform
forward run.

\
® Stop
- Open between control circuit
terminals 1 and 11 to stop”
operation

REMOTE mode 1s preset at the -

Description Key Sequence Digital Operator Display
@ Power ON Frequency Ref J
- Displays frequency reference Ul-01= 0.00 HZ
value

REMOTE LED hghts (SEQ, REF)

Output Freq
-Ul1-02= 000 HZ

Output Freq
Ul-02= 6.00HZ -
RUN LED lights FWD LED hghts
[ J

RUN

Frequency Ref
- 'U1-01 = 60.00 HZ

For reference vc;ltage 10V

Output Freq
Ul-02= 0.00 HZ

Output Freq
U1-02 = 60.00 HZ
RUN LED lights. FWD LED lights.
® N
[ Output Freq ]
Ul-02= 000 HZ

STOP LED hights
(RUN LED blinks during
deceleration.)

® STOP I
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6 MAINTENANCE AND INSPECTION

- A WARNING

¢ Never touch hlgh—voltage terminals in the lnverter -
Failure to observe this warning can result in an electrical shock.

» Replace all protective covers before powering up the inverter. To remove the cover,
. makeé sure to shut OFF the molded—case circuit breaker.
Failure to observe this warning can result in an electrical shock. -

* Perform maintenance or inspection only afterverifying that the CHARGE LED goes OFF,
after the main circuit power supply is turned OFF.
The capacitors are still charged and can be dangerous.

¢ Only authorized personnel should be permitted to perform maintenance, inspections orr
_ parts replacement. ' ’ ’

[Remove all metal objects (watches, bracelets, etc.) before operation.]

(Use tools which are insulated against electrical shock.)

Failure to observe this warning can result in an electrical shock.

| /A CAUTION

« The control PC board employs CMOS ICs. Do not touch the CMOS elements.
They are easily damaged by static electricnty.

« Do not connect or dlsconnect wires or connectors while power is applied to the circuit.
Failure to observe' this-caution can result in personal injury.

This chapter describes basic maintenance and inspection procedures for the VS—676GLS5.
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6 MAINTENANCE AND INSPECTION

6.1 PERIODIC INSPECTION

The VS-676GL5 will function longer 1f 1t 1s kept clean, cool and dry, while observing the precautions

histed in Par. 2.3. Check for tightness of electrical connections, discoloration or other signs of

overheating or aging. Use Table 26 as your mspection guide. Before servicing, turn OFF AC main

circuit power and be sure that the CHARGE LED 1s OFF.

Table 15 Periodic Inspection
) Component Check Corrective Action

External Terminals, Loose screws Tighten

Unit Mounting Bolts,

Connectors, efc. Loose connectors Tighten
Blow with dry compressed arr of 392%x 104 to

Heatsink Build-up of dust and dirt 58 8 10% Pa (4 to 6kg cm?) pressure
Blow with dry compressed air of 392X 104 to
Pnnted Circuit Board | Accumulation of conductive dust oro1l | 58 8 104 Pa (4 to 6kg cm?) pressure If dust and
o1l cannot be removed, replace the board
For abnormal noise and vibration
Cooling Fan Whether the cumulative operation time | Replace the cooling fan
exceeds 20,000 hours or not
Blow with dry compressed air of 392X 104 to
Power Elements Accumulation of dust and dirt 58 8 104 Pa (4 to 6kg-cm?) pressure
Smoothing Capacitor | Discoloration or odor Replace the capacitor or inverter unit
6.2 PARTS REPLACEMENT SCHEDULE (GUIDELINES)

Replace the following parts periodically, for a long, safe, trouble free working life of VS—-676GLS5.

Table 16 Parts Replacement Schedule

Parts Interval (Approx.) Remarks
Cooling Fan 2to 3 years Replace with new one.
Smoothing Capacitor 5 years ill{ngg;?o‘:i;h new one. (Decided after
Breakers or Relays — Decided after inspection
Fuse 10 years Replace with new one.
_ é\alggngﬂg:noﬁl'e:%ugggfd 5 years llﬁ:g:;(:?ov:;h new one. (Decided after

Operating conditions are as follows:

Ambient temperature :

Load factor
Operation rate

30°C yearly average

80% or below
12 hours or below /day
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7 TROUBLESHOOTING

2

"This chapter describes the inverter fault display and the fault contents caused by motor / machine mal-

functions and the corrective actions to be taken. i . -

71 FAULT DIAGNOSIS AND CORRECTIVE ACTIONS

(1)

@ 1

L@

When the' VS—676GLS5 detects a fault, the fault 1s displayed on the digital operator and activates
the fault contact output and the motor coasts to a stop. Check the cause in the table below and
take the corrective actions. )

If the inspections or corrective actions described cannot solve the problem contact your

YASKAWA representauve immedaately..-

To restart, turn ON the reset mput signal or depress [>RESET] key or shut OFF the main-circut
power supply once, to reset the stop status.




7 TROUBLESHOOTING

Table 17  Fault Diagnosis and Corrective Actions
Fault Display Descniption Details Corrective Action Rank*
Undervoltage in the direct current main -
uvi Main circurt g;t::glgl:‘r}:geliunnmg A
DC Bus Undervolt undervoltage (PUV) 200 V class Approx 190 V or less
400 V class Approx 380 V or less * Check the power supply
wiring
uv2 Control circuit Undervoltage 1n the control circuit during ~Corre°ct the line voltage A
CTL PS Undervolt undervoltage (CUV) running
uvs The pre—charge contactor opened dunng
MC Answerback MC fault running A
*The main circut direct current voltage
uv fell below the PUV-level
Momentary power loss | * The control power source fell below the — B
Under Voltage CUV level ‘ )
- The pre-charge contactor opened
B + Check the motor coil resistance
oC The nverter output current exceeded the | - Extend the accel/decel time
Overcurrent Overcurrent (OC) OC level Check the motor 1nsulation A
+ Multi-meter check
. Check that motor insulation has
. not deteriorated
Comaran |Gt | gmdng et |Gk comecton teveen | A
. nverter and motor 1s not
i damaged
The main circuit direct current voltage
’ exceeded the OV level A
DCB S(\;v It Overvoltage (OV) Detection level E::E::\d t:::r:;:deratlon time, add (C during
us Dvervo 200 V class Approx 400V e stop)
400 V class Approx 800V .
SC . ' N ) . Che;:k the motor coil resistance
Short Circuit Load short—circuit (SC) | Inverter output (load) 1s short—circuited - Check the motor msulation A
- ' Check for damaged transistor,
PUF The direct current circuit fuse 1s blown ) ’
DC Bus Fuse Open Fuse blown (FU) * The output transistors were damaged ::::d side short circuit, grounding, A
The transistor heatsink temperature
OH Heatsink overheat exceeded the allowable value (95°C) Check the fan and ambient B
Heatsnk Overtemp (OH) The nverter operates according to the temperature
setting of constant L8-03
OH1 Heatsink overheat The transistor heatsink temperature Check the fan and ambient A
Heatsnk MAX tmp (OH1) exceeded the allowable value (105°C) temperature -
Separately—1nstalled thermal overload
o 022 2 :eatsm(l;lg;erheat protector contact 1s 1nput 1n the control ::hf‘:k the thermal overload pro- C.
ver Heat arm ( ) circuit termunal ector
OL1 Inverter output exceeded the motor
Motor Overloaded Motor overload (OL1) overload level Reduce the load A
OL2 Inverter overload Inverter output exceeded the inverter Reduce the load, extend the A
Inv Overloaded (OL2) overload level acceleration time
When torque detection selection 1 1s en-
abled (L6-01=1 to 4), inverter output
current (in V/f control) or inverter torque
oL3 reférence (1n vector control) exceeded
Overtorque Det | . Overtorque detection | | torque detection level 1 (L6-02) for the —_ B

time set by torque detectton time 1
(L6-03) or longer

The inverter operates according to the
setting of constant L6-01
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Table 28  Fault Diagnosis and Corrective Actions (Cont'd)

Fault Display Descnption Details - Corrective Action Rank*
" | When torque detection selection 2 1s en-
abled (L6-01=1 to 4), inverter output _ -
current (1n V/f control) or mverter torque
oL4 reference (in vector control) exceeded
Overtorque detection 2 | torque detection level 2 (L6-05) for the — B
Overtorque Det 2-
q - time set by torque detection time 2
(L6-06) or longer
The inverter operates according to the
setting of constant L6-04
PF - Inverter mnput power supply has open— | Check the hne voltage
I PhalL Input open—phase phase - Re-tighten the wnput terminal A
nput Fha Loss - Large unbalance 1n input voltage screws
Check the output wining
LF - Check the motor impedance
Output Pha Loss Output open—phase Inverter output has open—phase Re-tighten the output termunal A
screws - -
Dyn Bﬂl: ?rans:str gﬁ:::g transistor The braking transistor has failed Replace the mverter A
3 The braking resistor umit temperature has |
Dvn B ii ¢ s‘ll'zelk;‘:ire_ﬂstor umt exceeded the allowable value Reduce the regenerative load A
yn Brk Resistor rheat - (Protects only snverter built—in type)
The motor speed exceeded the overspeed
os level (F1-08)
Overspeed (OS) Detection ime F1-09 — B
Overspeed Det The 1nverter operates according to the set-
ting of constant F1-03
The PG line 1s broken
> - Check the PG hne
PGO Detection ime F1-14
PG open PG open circuit (PGO) The 1nverter ope according to the set- Check the condition of the motor B
. lock or the load
ting of constant F1-02
The deviation of the speed reference and
speed feedback exceeded the regulation
DEV - N level (F1-10)
Speed Deviation Speed deviation (DEV) Detection time F1-11 Check the load B
- The 1nverter operates according to the set-
- - _| ng of constant F1-04
' The digital operator was disconnected
1()) PR ?(:Ig“l't: (l:t?(l)):r?;glrt dunng opération by run command from | Check the operator connection A
+ Oper Disconnect - | the digntal operator - -
ERR EEPROM writing fault | EEPROM terrial data did not match
EEPROM R/'W Emr (ERR) when mitiahizing the constant Replace the control card A
c : Control data was not received normally h 4
E - - when power supply 1s turned ON eck transmussion devices and
Memobus Com Ermr Transmission error The 1nverter operates according to the transmusston signals B
setting of constant H5-04 )
. In open loop vector control, 1t took 3 .
o ng 1 Control fault seconds or more for torque limit dunng S:f;:::’se motor-related A
ut of Contro deceleration to stop -
- - Check that the torque limut value
“SVE The rotation position deviated by 10000 1s not too low
Zero S Faul Zero—servo fault r/min or more durning zero—-servo opera- - Check that the load torque 1s not A
1o Servo Fault ‘non . . excessive -
. h - Check the noise of PG signals
EF Operation reference Both FWD and REV run commands were
External Fault fault (External) closed for 500 ms or more Check sequence circurt ¢
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7 TROUBLESHOOTING

Table 28  Fault Diagnosis and Corrective Actions (Cont'd)

Fault Display Description Details Corrective Action Rank*
EF3 External fault at B
External Fault 3 terminal 3
EF4 External fault at B
External Fault 4 terminal 4
EF5 External fault at Check the condition of the input
External Fault 5 terminal 5 ::;::Lln occurred 1n the external control termnal B
If the fault 1s displayed when
The inverter operates according to the set-
EF6 External fault at . terminal 1s not connected, replace
External Fault 6 termnal 6 tings of constants H1-01 to HI-06 the inverter B
EF7 External fault at B
External Fault 7 terminal 7
EF8 External fault at B
External Fault 8 terminal 8
OPEO! kVA selection fault
KVA Selection (OPEOI) kVA selection fault Check and set the constant data D )
OPEQ2 Constant setting range
fault Constant data 1s out of range Check the constant data settings D
Limit (OPE02)
+In H1-01 to H1-06 settings
- The same values are set except for F,
FF and 20 to 2F
- Both UP/DOWN and HOLD
commands are set
-UP and DOWN commands are not
Multi—function contact set at the same time
OPE03 mput selection fault * Two or more HOLD, UP/DOWN, Check the constants D
Terminal (OPE03) sample/hold commands are set
- Two or more speed search 1, 2, 3
commands are set !
+In B5-01 setting, both PID control and
UP/DOWN commands are set
- In H3-09 setting, termunal 13/14
selection and the value other than ”Not
used” are set at the same time
+In B1-01 setting, C~option 1s not
connected although frequency reference
OPEO5 Option reference from C—option 1s selected
Sequence Select selection fault (OPEO5) | - In B1-02 setting, C~option 1s not Check the constants D
connected although run command from
C—option 1s selected
In A1-02 setting
PG 1s not connected although V/f
PG (;) 1:1;2‘406 gl’gg:gnn}:m??OPE%) control with PG feedback 1s selected Check the constants D
pt Missing * PG-B 15 not connected although flux
vector control 1s selected
- In H3-05 and H3-09 settings, the same
OPE07 Multi-function analog values are set except for 0 and 1F .
Analog Sel nput selection fault *While AI-14B 1s connected, ”0” 1§ set | Check the constants « |.. D
nalog Selection (OPE07) 1n F2-01 and option/inverter selection 1s
set in multi-function contact input
Any of the following setting faults has -
occurred .
* The setting unused 1n the control meth—
od 1s selected for F4-01 and F4-02
- The setting unused 1n the control meth—
od 1s selected for F5-01 and F5-02
- The setting unused 1 the control meth—
Multi-function input/
OPEO8 od 1s selected for H1-01 to H1-06
Elevator Table ?ggg(')gf lection fault - The setting unused 1n the control meth— Check the constants D
od 1s selected for H2-01 to H2-03
+ The setting unused 1n the control meth—
od 1s selected for H3-05 and H3-09
- The setting unused n the control meth—
od 1s selected for H4-01 and H4-04
» The setting unused 1n the control meth—
od 1s selected for 01-01

79



Table 28 Fault Diagnosis and Corrective Actions (Cont'd)

. . T Rank*
Fault Display Description Details Corrective Action (Standard
4 o . Value)
When the settings of E1-04 to E1-10 do
not satisfy the following conditions
FMax ZFA > FB 2 FMm
(E1-04)(E1-06)(E1-07)(E1-09)
\%
OPEI0’ V/f data setting fault | VMax | . _ i
V/f Pt Setting (E1-04 to E1-10) - (E1-05 - B : Check _the constants D
vC Tl .. :
- (E1-08 ; ;
_{vmm | i H . - =
E-0f T, : :
H H H 2 F
. 0° FMin FB FMax
(EI-9) (E1-07) (El—l)ﬁ) (E1-04) -
~ f L _ . _ When one of the following setting fault
!  occurs
: - Carmer frequency upper lmit_ i -
OPElI (C6-01) > 5kHz, and Carrier frequericy -
Carr Fra/On—Del Constant setting fault - ‘| . lower hmit (C6-02) = 5kHz - Check the constants D
arr Frg/On-Delay .| - Camner frequency proportional gaiii - -
' D (C6-03) > 6 and (C6-01) <(C6-02)
- Setting error of upper/lower limit of -
- €6-01 to 03 and C8~15 -~ -
- . : = ..+ Transmssion between the inverter and
CPF00 (C(?Pmeool )c ircuit auit | - chgital operator cannot be established 5 (l:t(t,:enr;;tl:,er i‘g:ﬁl operator
= ds after supplying-power A
COM-ERR(OP&INV) (Dagital operator .secon - Check the control circuit winng
. transmission fault) (l:f'll:tll‘;l‘;e nipheral element check fault - Replace the control card
E Transmission,between the inverter and
- Control ciréuit fault 2 - hgrtal operator 1s established once after | - Insert the digital operator
CPFO1 -1 (CPFOI1) . supplying power, but later transmission - | connector again - A
COM-ERR(OP&INV) (Dagatal operator fault continues for more than 2 seconds | * Check the control circuit wiring
transmusston fault) * MPU peripheral element check fault * Replace the control card
- -(online) o i
CPF02 Baseblock circuit fault”_ | ~ A
BB Circuit Err (CPF02)
CPF03 EEPROM fault } - A
EEPROM Error (CPF03) .
= Inverter control.unit fault Replace the control card -
’ ‘CPF04 - CPU mternal A/D - - - A
Internal A/D Err converter fault (CPF04) _t, - i
- CPF05 CPU external A/D - - A
“External A/D Err converter fault (CPFOS) v
_. CPF06 Option conricction fault co s . - - )
Option Error (CPF06) . The optioh card 1s not nstalled con'eetly Install the option card again A
- : A/D converter fault 1n"™ o N P -
o ClEZDOE .analog speed reference gllmon icard (AI_MB) ND converter - Replace the-option card A
- ption ITOoT card (CPF20) 3 B

3
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*

_Rank A

- * The ranks are clas51ﬁed as follows -
Mayjor fault (Motor coasts to a stop, operator indicator hghts, and fault contact

~ 15 output )

R_ank-B .

Accordmg to the constants for mnjorhmnor fault selection (constants under—

lined.n the table), mayor fault (Motor coasts to a stop or decelerates to a stop,
operator tndicator hghts; and fault contact 1s output ) or minor fault (Rank (0))

Rank C *

can be selected
Minor fault [Operatlon continues, operator indicator bhnks no faull contact 18

output, and mmor fault contact 18 output (when multi—function output 1S

Rank D~

“selected)
- Warning (Operation cannot be perfomted operator indicator hghts, no fauit

_contact 1s t_')utput no minor fault contact 1s output )




7 TROUBLESHOOTING

7.2

MOTOR FAULTS AND CORRECTIVE ACTIONS

(1) If any of the following faults occurs 1n the motor, check the cause and provide the relevant
corrective action.

(2) If these inspections and corrective actions cannot solve the problem, contact your YASKAWA
representative immediately.

Table 18 Motor Faults and Corrective Actions

Fault

Check Point

Corrective Action

Motor does not rotate

Power supply voltage applied to power supply
termmals L1,L2,L3? CHARGE LED1sON?

* Turn ON power supply

- Turn OFF power supply, and then ON again
Check power supply voltage

* Make sure terminal screws are tight

Use rectifier type voltmeter to test Voltage
output to output terminals U(T1), V(T2), W(T3)
correct?

Turn OFF power supply, then turn ON again

Motor locks due to excessive load?

Reduce the load and release the lock -

Fault displayed 1n operator display?

Check troubleshooting table

FWD or REV run command entered?

Check the wining

Frequency setting voltage entered?

+ Correct the wining
- Check frequency setting voltage

Reference selection (b1-01), operation method
selection (b1-02) correct? -

Input the correct set value

Motor rotation
reverses

Wining of termunals U(T1), V(T2), W(T3)
correct?

Match wining to the phase order of the motor
leads U(T1), V(T2), W(T3)

FWD and REV wining run signals entered?

Correct the wiring

Motor rotates, but
vanable speed not
available

Winng of frequency setting circuit correct?

Correct the winng

Reference selection (b1-01), operation method
selection (b1-02) correct?

With the digital operator, check the reference
selection or operation method selection

Load excessively large?

-Reduce the load

Motor r/min too high
or too low

Motor ratings (number of poles, voltage)
correct? ,

Check motor nameplate specifications

Accel/decel speed change ratio for gears, etc
correct?

Check speed changer (gears, etc )

Maximum frequency set value correct?

Check the maximum frequency set value

Use rectifier voltmeter Voltage between motor
terminals not excessively reduced?

Check V/f charactenstics values

Motor r/min not
stable during
operation

Load excessively large?

Reduce the load

Load vanation excessively large?

*Reduce the load vanation
- Increase inverter motor capacity

3-phase or single-phase power supply used?
For 3-phase power supply, open phase?

For 3~-phase power supply, check the winng 1f
power supply 1s open phase

- For single—phase power supply, connect AC
reactor to the power supply
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APPENDIX 1 SPECIFICATIONS

Table A—1 200V Class Specifications

o A = 24P5 27P5 2011 2015 2022 2030 2037 2045
g"&’;u’t‘?p"cab'e M°,§%’, 45 75 1 15 2 30 37 45
o | Rated Output .
£ | Current (50% ED 248 368 48 7 975 120 168 225
g for one minute) A i
g _
£ | Max. output ; - .

g V;;‘E'lge P 3-=Phase, 200/208/220/230 V (Proportional to mnput voltage)
..g. - - = -
g Efetgge?‘g;put Up to 400 Hz available by programming

i 3-Phase 200/208/220 V 50 Hz
g Frequency 200/208/220/230 V 60 Hz
=3
& | Allowable Voltage
%5 | Fluctuation - ] +10%, -15%

2

& | Allowable
Frequency +5%
Fluctuation
Control Method Sine wave PWM
Starting Torque 150% / 1 Hz (150% / Ot / mn with PG)
agﬁgg Control 1 100 (1 1000 with PG) *
iggsggyomml +02% (4002% with PG) *

Control Characteristics

Speed Response

5 Hz (30 Hz with l_’G) t

Torque Limit Available (4 quadrants can be changed by parameter setting )
Torque Accuracy +5%

Frequency Control

Range 0.1 to 400 Hz

Frequency Digital command'. 001% (-10°C to +40°C)
Accuracy Analog command: 0 1% (25°C £10°C) - . -
Frequer]cy— ) Digital operator reference ' 10 01 Hz
Resolution T - Analog reference : 003 Hz/60 Hz (11.bit + code)
Output Frequency - : i
Resolution ) - 0001 Hz

Overload Capacity _ 200% of rated output current for 10 seconds
Frequency Setting .
Signal i - -10to 10V, Oto lOY, 41020 mA )

Accel/Decel Time

0,01 to 6000 0 sec (Accel/decel time setting independently, 4 steps available)

Braking Torque ~

Approx 20%
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* Based on a YASKAWA standard 4—pole motor for max applicable motor output

* Occasional tuning may be required




APPENDIX 1 SPECIFICATIONS

Table A-1 200V Class Specifications (Cont'd)

A — 24P5 27P5 2011 2015 2022 2030 2037 2045
M%tg;:?g: rioad Protected by electronic thermal overload relay
Instantaneous M
Overcurrent otor coasts to a stop at approx 200% of inverter rated current
Blown Fuse M
Protection otor coasts to a stop by blown—fuse

[/}

c

8 | Overload Motor coasts to a stop after 10 second at 200% of rated output current

Q

E Overvoltage Motor coasts to a stop 1f converter output voltage exceeds 410 V

2 | Undervoltage Motor coasts to a stop 1f converter output voltage drops to 190 V or below

=

§ Momentary Power Immedately stop by 15 ms and above momentary power loss (Factory setting)

n_‘-: Loss Continuous operation during power loss less than 2 sec 15 equipped as standard
Heatsink Overheat

Protected by thermsstor

Stall Prevention

Stall prevention duning accel/decel and constant speed operation

Ground Fault

Protected by electronic circuit (Overcurrent level)

::%‘:grugg arge Charge LED stays ON until bus voltage drops below 50 V
Ambient —10°C to +40°C (Enclosed wall-mounted type)
Temperature -10°C to +45°C (Open chassis type)

g Huridity ! ‘90% RH or less

g %?r:gg?ature —20°C to +60°C

E Location Indoor (protected from corrosive gases and dust)
Elevation 1000 m or less
Vibration

9 81m/s? (1G) at 10 to less than 20 Hz, upto 1 96m/s2 (02G) at 20 to 50 Hz
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Table A-2 400V Class.Specifications

Model R ' -
CIMR-L5A ) _44P5 47P5 49P5 4013 4015 4022 4030 4037 4045
Max Applicable Motor i . N
Output* KW 45 75 95 13- 15 22 30 37 45~
¢ | Rated Output ’ ' R
% | Current” (50% ED 135 203 255_ -308 36 i 488 72 96 124
£ | for one minute) A - .
8
3 | o tput - 3-Phase 380/400/415/440/460 V-(Proportional to nput voltage) -
51 € ) €
= .
£-| Rated Output - -
8 Frequencyp Up to 400 Hz available by programming *
Rated Input )
,.|Voltageand _ ) ) 3-Phase 380/400/415/440/460 V 50/60 Hz
5 | Frequency .
[~}
al- S
& | Allowable Voltage )
% | Fluctuation - - +10%; -15 %
= = = -
& | Allowable - -
Frequency . . ) +5%
- | Fluctuation " i B
Control Mé_thod - - -Sie wave PWM -
Starting Torque: - 150% / 1 Hz (150% / O r / min with PG)T
| -
ggﬁg‘é Contro - 1100 (1 1000 with PG)"
Speed Control 4
Accuracy - +02% (£ 0 02% with PG)
Speed Response . 5 Hz (30 Hz with PG)’r
Torque Limit Available (4 quadrants can be changed by parameter setting )
§ Torque Accuracy +5%
2 —
S | Frequency Control
%; Range = ) 01 t0 400 Hz
g Fraquency Digital command . 30 01% (~10°C to +40°C)
p |Accuracy Analog command %0 1% (25°C = 10°C)
§ Frequency Digital operator reference 001 Hz
Resolution Analog reference  +0 03 Hz/60 Hz (11 bt + code)
Output Frequency
| |Resolution : 0001 Hz
.| Overléad Capacity 200% of rated output current for 10 seconds
Frequency Setting
Signal -10t0 10V, Oto 10V, 4020 mA i

Accel/Decel Time

001 to 6000 0 sec (Accel/decel ime setting independently, 4 steps available)

Braking Torque

Approx 20%
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"+ Based on a YASKAWA standard 4-pole motor for max applicable motor output
* Occasional tuning may be required




APPENDIX 1 SPECIFICATIONS

Table A-2 400V Class Specifications (Cont'd)

Model sa— | 4ps 47P5 49P5 4013 4015 4022 4030 4037 4045
ygt%::?gﬁ rioad Protected by e]ectrén_nc thermal overload relay
Instantaneous M
Overcurrent otor coasts to a stop at approx 200% of inverter rated current
g:giverég:: e Motor coasts fo a stop by blown—fuse
1]
é Overload Motor coasts to a stop-after 10 seconds at 200% of rated output current
E, Overvoltage Motor coasts to a stop 1f converter output voltage exceeds 820 V
2 | Undervoltage Motor coasts to a stop 1f converter output voltage drops to 380 V or below
g Momentary Power Immediately stop by 15 ms and above momentary power loss (Factory setting)
O | Loss Continuous operation during power loss less than 2 sec 1s equipped as standard
a
. Heatsink Overheat ' Protected by thermistor
Stall Prevention Stall prevention during accel/decel and constant speed operation
Ground Fault Protected by electronic circuit (Overcurrent level)
::%\i’g%gg arge Charge LED stays ON until bus voltage drops below 50 V
Ambient _ -10°C to +40°C (Enclosed wall-mounted type)
Temperature -10°C to +45°C (Open chassis type)
+ | Humidity 90%RH or less
@
E | Storage
& | Temperature ~20°Cto +60°C
u:>.| Location Indoor (protected from corrosive gases and dust)
Elevation 1000 m or less
Vibration 9 81m/s? (1G) at 10 to less than 20 Hz, up to 1 96m / 52 (0 2G) at 20 to 50 Hz
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APPENDIX 2 DIMENSIONS (mm)

The figures below show a 200V 4.5kW model. Use open chassis type 200V 11kW, 400V 9.5kW or
- less with the top and bottom covers removed.

- 13-

-

w1

i
A

- Fig. A—1 Dimensions of VS—676GL5

Table A~3 VS-676GL5 Dimensions (mm) and Approx. Mass (kg)

Motor Open Chassis Type (IP00) Enclosed Wail-mounted Type (NEMA1)
Voltage Capacity M M
ass ass .
R KW w H D ) W1 | H1 | H2 tkg) W H D [ W1 | H1 H2 | Yoy d
) 45 200 [ 300 | 205 [ 186 | 285 | 80" [ 6 200 | 300 | 205 | 186 | 285 | 80 6 M6
’ 75 380 75
250 | 380 | 225 | 236 (365 | 75 11 250 225 | 236 | 365 11 M6
) 1 400 275
200V 15 325 | 450 | 285 | 275 | 435 | 75 | 28 | 330 | 675 | 285 | 275 | 435 | 1525 ) 32 | M6
Class 22 - 61 67 |-
- - 425 | 675 | 350 | 320 | 650 | 125 430 | 985 | 350 | 320 | 650 | 2125 MI0
30 62 - - 68 N
X 37 475 | 800 | 350 | 370 [ 775 | 125 | 80 | 480 | 1110 | 350 | 370 | 775 [2125 | 87 |MIO
45 575 | 925 | 400 | 445 [ 895 [ 150 | 135 | 580 | 1290 | 400 | 445 | 895 | 270 | 145 |MI2
45 200 | 300 | 205 | 186 | 285 | 80 6 200 | 300 [ 205 | 186 |-285 | 80 6 M6
- 75 B
95 250 | 380 | 225 | 236 365 | 75 11 250 | 380 | 225 | 236 | 365 | 75 11 M6
13. - . 29 32
400V : 325 | 450 | 285 | 275 | 435 [ 75 3 330 | 610 | 285 | 275 | 435 | 875 ” M6 i
: Class 5 :
- 22 - 785 875
325 | 625 [ 285 | 275 | 610 | 75 | 44 | 330 285 | 275 | 610 48 | M6
. 30 850 1525
37 81 87
455 | 820 | 350 | 350 | 795 | 125 460 | 1130 | 350 | 350 | 795 | 2125 Mi10
45 82 88

* Mounting holes are the same for the open chassis type and the enclosed wall-mounted iype



APPENDIX 3 TYPICAL CONNECTION DIAGRAM

APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.1  BRAKING RESISTOR UNIT

For Model CIMR—L5A24P5 (200V Class 4.5kW) ,
Models CIMR—L5A44P5 to —L5A49P5 (400 V Class 4.5 to 9.5 kW)

Overload Relay Trlp:Conlacl

Use sequencer to break DC Reactor
power supply side on .-
Everioad relay fp sontact {Option) Braking Resistor Unit

SXLE
of braking resistor unit i

Power Su|
L(RCC .
M

3-Phase McCB VS-676GL5 v otor_
Power Supply 7~ . .
200 to 230V R——3 R{LY) U (T o— 7
50/60Hz s——3 ¢ s(2) v (T2) : —Q{(
38010460V  T———8 ¢ T(3) i
50/60Hz - ML ¢ !

T T 250VACorless . PG-B2  cay ]

1

! oFF ON WG
: Ovedotdﬁela] __m
1 | Tnp Contact

: cﬂlB_rglé_mj'ssmUnn THRX
: i 3
1
|
i
1
1
]

=

)
1
]
'
]
1
1
! 1
1
h Twisted—pair _ J
i
1
|
I
1
[
4

MC TRX ! -8l sheldwire pyeq Monitor
b6 ¢ X 4 Pulse A Output
J H T Max 30mA
TRXx 1 - Y 6 ::pi,ise B :\:‘l;nng I')lstance
36 - - m or less
e -J:— - +24V
Fault _
Contact 35 @ c
Forward Run/St . : Ground (200V Class 100Q or less
u o_o_p: M 1 Forward Run when 400V Class 109 or less )
Reverse Run/Stop 1 ! CLOSED =
-0 O—i—1} 2R Run when 23f 7y -
i .
External FaulL> - 1o 3 CLOSED naiog P -y
', ! onitor 2 a 4} Mult-function Analog Output
Faut Reset __ ; | 4 c AMh =10t0 +10V 2mA
[Wletep Speed Sdting! \ ctory
Factory (Master/Aux Change] » ' 5 | Mult-function ! H ‘1’ - (soe"‘:lg;g Currert at Fa
[ Mult—step Sé Contact input P I
Sefting Seftng2 s 6 nor !
1noie-
| Jog Reference__ ! , 20 i {1..' Multi~function Analog Output
External Basebiock® 1 Analog o 1 -10t0+10V 2mA
0 o1 8 Monitor1 Li_l=/EMi*2 (Output Frequency at Factory
H 11 _Sequence Common LR N Setting)
h Terminal (OV) N -
R 12
Shield Sheath __ 18, _
onnection Terminal
Fault Contact Output
f 15 Freq Setting Power 250 VAC 1Aorless
2k ) Supply +15V 20mA 30VDC 1Aorless
Lo 13 Master Freq Ref 3
0to 10V (20kQ)
H:z':;n oy 4t020ma [p ) ! 18 Moster F,(eq Hgf Mutt—function Contact Output
Referenca | | ~——————1 ~FF9]—9  4t020mA (2500 250 VAG 1 A or less
0to+10V P, 16 Multi-function Analog Inp(t 30VDC 1A or less
1 P 0 to 10V (20kQ) (Signal dunng Running at Factory
ov t {Aux Freq Ref at Setting)
Y Factory Setting) h
oV 2 Open Collector 1
33 Freq Setting Power (Zero Speed Signal al
/ Supply —15V 20mA] ..Q actory Setting) Mult—function
he i Open Collector
-—- 1‘5 =={=-r--- Open Collactor 2 Oﬁt.;)ut
Serial Communication | =-==boc-a —hobo- T~ (Speed Agree Signal 48V 50 mA or
RS-422/485 S - - at Factory Setting) less
[
i A< i 2 Mult-function
Output Common

* When installing a DC reactor (option), remove the common bar between @1 and @2 terminals
p as ) and a DC reactor with the terminals

*+ When using the braking resistor unit, set constant L3-04 to 0 (stall prevention selection dunng
decel 1s disabled) If itis not changed, the inverter may not slop within set decel ime
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3.2 BRAKING UNIT AND BRAKING RESISTOR UNIT .

For models CIMR—L5A27P5,

—L5A2011 (200 V Class 7.5, 11 kW) - -

88

FmE -
%al:mg)uml i ¢ I Braking Resistor _
- on .
Use sequencer to break - Pl e - Unit (Option) t
power supply sideon  ~ Level 1 P
- overload relay trip contact A e - Detection
of braking resistor unit DC Reactor -
- {Option) * f > I
L R 3 4 { Overload Relay Trip Contact
Short—circut Bar ] " q_l N
(Provided as |
] sxar_\aard) o1 §2®3 S
Power Supp!!
_ Motor
) R VS-676GL5 . - v ==
3-Phase L u(m)
Power Supply S(L2 v
20010230 V (2 v WM
50/60 Hz T(L3) W (T3) ' _
PG-B2 CAY .t -
i . c ]
o R
2| 3 &1 H
= T ¥ L]
T
) —
—Twstsapar
AZ 5, L shield wire pyjs Monttor -
YT 41 [ Pulse A Qutput
Tt Max 30mA
s Y56 | pue B Winng Distance
- 36 oav L_ -—7 30m or less _ -
. “  Contact 035 - ® - :
Forward Run/Stop - ~, 1 Forward Run when Ground {200V Class 100Q or less
~ S o—t—i CLOSED A 400V Class - 10Q or less )
- -. {ReverseRun/Stop ! ,. _| - - . =
. o © — R Run when 23| Y Fe
R External Fault 17 3CLOSED Anaiog . l'__,:,_‘_‘:_:,_}
' Y : Monitor 2 [ {+  Mult—function Analog Output
Fault Reset ! .4 - o : CAME —10to+10V 2mA
pe e
- Ww_ 1 5| Mult—function vl ™ (S?;n":\;; Current at Factory
. gzcw'y ult-slep ¢ | Contact Input - | a- [, =
m - 5 O 1 b - N -
na Referenc 1 21| i1 Py Mult—function Analog Output
- o Bt 7 naio 3-4-£ L3y -1010+10V 2mA -
emal ook Ll 8 Monitor 1§ J221 11 IRV (s(:gntg;t) Frequency at Factory
. L i 11 Sequence Common SR
. H Terminal (OV) (12
12 Shield Sheath s ’ -
_ 2kQ Connection Terminal - ®.
. Fault Contact Output
- m N 15 Freq Setting Power 250 VAC 1 Aorless
: 2 kO - L Supply +15V 20mA _ 30VDC 1Aorless
: Master Oto+10V ) 13 gﬂasﬁe&;g&;&gﬁ 1} -
— © Oto -
Frequency P HE Mult—function Conta t
Reference AL20mA 7L af L4 MeserFregRef oo B AC T A oas O
] 4 to 20mA (250Q) 30VDC 1A orl
- Oto+10V P, 1 16 - Mult=function Analog Inplit 30 VIX dum;r“eﬁs —_— Factory
- - - 0 to 10V (20k0) B oty ! g
- ov R L O A 45 M | . seting). -
_ T vaory Setting) . a :
R - . - ) 33 Freq Semné Power, 2 Open Collector 1
: / : Supply —15Y 20mA T} = {Zero Speed Signai
0 T - i at Factory Setting)
- . ----‘.-5—--:—F--- Open Coll Muit—function Open
- IR NS - Y ) - - 2 Collector Output -
Senal Communication 4 . T }..q “{Speed Agree Signaf 4o’y “50 mia or less
RS-422/485 B R e 2. - i _at Factory Setting) - -
_ m—m Aok ---043 ‘ - Multi-function
- - - .2 Output Common
“When msﬁllu;g a DC reactdr (option), remove the common bar between @1 and @2 terminals . .
: as and c a DC reactor with the terminals - -

T When using the braking resistor unit, 'sét constant L3-04 to 0" (stail prevention selection during

decel is disabled) If itis not changed, the inverter may not stop within set decel tme -

~




APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.2  BRAKING UNIT AND BRAKING RESISTOR UNIT (Cont'd)

For models CIMR—L5A2015 (200 V Class 15 kW)

- | F = [ :

Use sequencer to break Braking Unit s [:] l
power supply side on (Option) ! Braking Reststor
averload relay trip contact + Lavel

- - of braking resistor unit . Detection

Short-circuit Bar
(Provided as
Standard)

1+ Unit (Option) *
-1 ."??J

§_4_i Overload Relay Trip Contact

MmccB ) e

3-Phase R———o0 VMo ‘
;)%v:grzssgpsly s S & S(L2) o T v(T2)

50/60 Hz T—0 T . WT3)0- ] |

. PG-B2  (cp

Cooling Fan 2 :i‘:

—————

1
Twisted-pair
-=al sheldwre pyeq Monitor

|
L
o

Pilse A Output
' . Max 30mA
1 Y i 6l | PulseB  Winng Distance
36 “424V . ~—7 30m or less
Contact 3 . T ® .
Forward Run/Stop 1 Forward Run when Ground (200V Class 100Q or less
. Roverss FuniSioy CLOSED 1 400V Class  10Ror less)
{ S 6 2 Reverse Run when l S
T CLOSED Bl iy,
- i nalog e '-H__‘—-=+ .
Monitor 2| 1 4 Mult—function Analog Qutput
4 . E ; AN -60!0 +(1:ov2mA .
D utput Current at Facto!
Factory 5| Mult-function i 1 (sm'.ﬁg, " i
Setting 6 Contact Input ol- [
. 21] 11} -
7 [ L_ Mult~function Analog Output
. [Anaiog T ETY Ji010+10V 2ma
B 8 Monutor 1] 1220 1, 1 2FMi*H  (Output Frequency at Factory
11 Sequence Common L Setting)
- Terminal (OV) A12) ‘o
12 Shield Sheath . ”
. Connection Terminal _ s—18 ®
: 1 Fault Contact Output
, 16 g'gmf:“"gs Daower 250 VAG 1 A of iose
- 2kQ T 3 Mester Freq Ref 30 VOC 1Acr less
[ Oto fov (20 @
4 Master Rel
“F";:':;ncy ______ [ 410 20mA (2500) - Mult—function Contact Output
- Reference 010410V T 6 Mult—function Analog Infu 250 VAC 1Aorless
0+ L 0o 10V (20kQ)- 30 VDC 1A or less
- ov ! Il P17 (AuxFreq Ref at (Signal during Running at Factory
y = Factory Setting) Setting)
- - - H o H
. 33 Fre% Semv:‘g Poweg,Supply 25 8‘:2 g;::?grlg;nal
. B o -15V 20m }:Q at Factory Setting)
P o S i : Multfunction Open
] 41 Open Collector 2 -
Senial Communication S L | - eed Agree Signal f:'\'fcég'n?ﬁtg?:ess'
RS-422/485 e a2 - - at Factory Setting) _
—— J_P_ R SN T - Mult—function_
~ - . . 2 Output Common

* When using the braking resistor unit, set constant L3-04to ‘0" (stall prevention séls-dlon durng
decel 1s disabled) If it is not changed, the inverter may not stop within set decel time
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Use sequencer to break
power supply side on
overload relay trip contact
of braking resistor unit

3-Phase R——0
Power Supply

380 t0 460 V S—=o ¢
50/60 Hz T —0

Braking Unit
(Option)

" Short—circurt Bar
(Provided as
Standard)

u(m)
Vv (T2)
W (T3)

Braking Resistor
+ Unit (Option) *

i ‘ ! CA1
1 [THRX OFF ON iC ) — " ¥ R
AN : ' ‘ 3 P
I loverioad Relay T o ! Bea) - = a
- 1 |of Braking Resistor Unit ~ | 460/440/415/ , LA —
! »—.'.,—o"?' eyt | 400/380V s
- | == A \ Twisted—pair
Co MC ! i ! - __Shieldwrre pyiso Monttor
T ° 1 HE o =@ _Pulse A Output
- : - ' 5 . Max 30mA
0 18X o L ¥ 6l |, PulseB  Winng Distance
| S - F —d 36 oav -—J 7 30m or less
ault . K -
Contact - 35 — =
Forward Run/Stop X i 1 Forward Run when @ Ground (200V Class 100Q or less
29 + CLOSED 400V Class 10Qor less )
Reverse Run/Stop | |, - 2 R Run wh = .
—o o ClosED o By e
External Faue— | + -1 o nalog LI .
' Y ) onttor 11 T7" % Mult—function Analog Output
Fault Reset — ; ! 4 H ANy —10t0 10V 2mA
Mu:mz“ s%m ing YT Mult=function ! ! - ./ (Output Current at Factory
Factory Multi-step Sﬁ 5 | Contact Input i ! i- Setting) -
Setting jSeting2 5 6 - i
| Jog Reference__ “J21) ' 1. Mult~function Analog Output
Extomal Basbinck 7 Analog_ 7TA=4 L3y -1010 +10V 2mA
—0 8 Monitord] |22} 1 '_ 1 -*IEM“" ! (Output Frequency at Factory
) T AN Setting)
Seq Common T Yl T
- Terminal (OV)
* Shield Sheath _18; .
2kQ Connection Terminal
Fault Contact Output
[ 15 Freq Setting Power 250 VAC 1Aorless
2 0to+10V o ‘Supply +15V 20mA 30VDC 1Aorless
o+ L 13 Master Freq Ref &
“F";Z?ﬁ;ncy 41020 mA P | { 14- 'a%t‘e%‘eqz O'L‘R)Lf Muit—function Contact Output
Reference | | preatov T 410 20mA (2500) 250 VAC 1Aor less
Oto+10V Pl 16 Mult—function Analog Ing } ?g VD?diA or less .
- 0 to 10V (20kQ 1gnal dunng Running at Facto
S | ov L : IP 17 -(Aux Frec(| Ref )at Setting) i
- ! Factory Setting) -
- oV . v

- o e

——— 1 4
Open Collector 2
"""" - - Collector Output
[ e (Speed Agree Signall
gk 42 .- _} q at Factory Setting) 48V 50 mA or less
43 ult—function - -
2 Output Common .

Senal Communication | -
RS-422/485

33 Freq Setting Powe,

- )
-

41 - _

-

2 Open Collector 1
Supply —15V 20mA] 4 - Zero Speed Signal -
40 - H at Factory Setting)

Mult—function Open

* *When using the braking resistor untt, set constant L3-04to ‘0" (stall prevention selection during
dacel 1s disabled) 1f it 1s not changed, the inverter may not stop within set decel time




APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.3

THREE BRAKING UNITS IN PARALLEL

For Models CIMR—L5A2022 to —L.5A2045 (200 V Class 22 to 45 kW)

3

| Overload
rotectorz tecior Thermal Overioad
oty st | ih e
» y
Level t3 g o "
MASTER TER|
Use sequencer to break Detection— ﬁ
power supply sideon | SLAVE SLAVE
overload relay tnp contact 1 Brakng Brak
= raki
of braking resns10rruml 9 . 2 Uz et 5‘9 6
3 4 3 4 3 4
. . _Them Th Th
Po ®3 .0
No
MCCB VS-676GL5 Motor
_—
3—Phase R=———0 R(L1) um) g y
Power Supply ‘g S (L2 -V
20010230V ° °.8 L2 viT2) ™
50/60 Hz T—0 T(L3) W (T3) ]
1
S , |
‘; 250VAC or less :' PG-B2 __C Al. . c l
: H : 1 : ]
1 : H X &
; .
! i . 5
\ 1 c Twisted—pair
! ! 5 13 Shieldwire  pyse Momitor
H ! a4l Puise A Output
1 H Max 30mA
I T ! ol Pl
1 BX ~| 3 Slot- U8B wing Distance
..,E; e 4 +24V = 30m or less
Contact 35 — ®
Forward Run/Stop i Ground (200V Class 100Q or less
—————0 1 gtrgsaédoﬁun when 400V Class 10Q orless )
Reverse Run/; =
————o 2 Reverse Run when . 23l -
External Fault— LOSED - i_ -E_c..,— 1,
p————0 L.
FautResst __ | 1 | 3 onitor Vi _1. Mult~function Analog Output
o 4 e rAM ~1010+10V 2mA
Factory b-stop Spesd Seling ¥ i *3-" (Output Current at Factory
Setting Multi-step * 5| Mult—function R 1 _ Setting)
{seting2 5 | Contact Input L
Jog Ref ! s 20 e 1
jog Reference.— | 7 ; 144 1 Multi-function Analog Output
Extemal Baseblock | 8 o W1 71 -1010+10V 2mA
o o : onitor - i‘-'-( '#2 (Output Frequency at Factory
[ 11 Sequence Common s\ =" Setting)
] Terminal (OV) E¢J
12  Shield Sheath 18]
Connection Terminal ~5c
Faulb%mucﬁt‘ Output
b 15 Freq Setting Power 250 VAC 1 Aor less
2 Oto+10V ] Supply +15V 20mA 30VDC 1A or less
Master + 13 Master Freq Ref (1]
i 0to 10V (20kQ)
;re'quency _________ ' 14 Master Freq Ref Multi-function Contact Output
slerence otos10v | P11 e &HEmARHBhiog 1n } e 1A oess
oV ! : lP 17 ?;&12:;220;:?& - (Signal duning Running at Factory
L vFactovy Setting) Setting)
.
33 Freq Setting P 2 Open Collector 1
-15V 20mA = (Zero Speed Signal|
———— 1 -4k 40 ! at Factory Setting) | Mult—function Open
Serial Communication |  =-- -t = e m bt — 541 = Open Collector 2 Collector Output
-q peed Agree Signalf 48V 50 mA or less
RS-422/485 N Rt S 42 at Factory Setting)
....... to---043 Mult—function
2 Output Common

* When using the braking resistor unit, set constant L3-04 to “0”

(stall prevention selection during decel 1s disabied) If it is not
changed, the inverter may not stop within set decel time
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For Models CIMR—L5A4037, —L5A40

45 (400V Class 37, 45 kW)

B Themmnal Qv | Overload | Thermal Overioad
- Protector 'rotector Protector
. 25 K AR Brak 1 2
Resl Resiefor Resaior
Unit o U Unt*
Level 1 T °
= - ovel A TER MASTER
Use sequencer to break Detection T——1] ma’ ss
i power supply side on SLAVE SLAVE
- overload refay tnp contact . 1 +19s 51 5
of braking resistor unit 3; Braking Braking
Uni2 Unt3
2 o 6 2 62 6
3% 14 3 4 AR
ﬁ,*_ m n

(5]
VS-676GL5
MCCB M.mi
3-Phase 5 © um e )
Power Supply S 7~ /\ /\ v
380 to 460 V —0 v(T2) M
50/60 Hz Te—3

250VAC or less

Cooling pg_pgo CA1

e 1

T
— - —

—
] ]
i
1 [THRX oFF ON WC ], - Fan o c
1 : ) T 1 T '
i 1 - rir
! I 460/440/415/ 5 - A
! ! 400/380V 3
! ' Tvnst 0
1
: 1 C_A2 shield wire Pulse Monitor -
1 ! o t aees Output
: I *Rislof -PuseA - Max 30mA
: Y’ el PuseB  Wwinng Distance
! c--e 30m or less -
L 36 | +24v -—7
35 -
. ' @
5 o—i—L 1 Forward Run when Ground (200V Class 1009 or less
Reverse RunStop | | °'-°SE° = 400V Class 100 or less )
- ] +—t Run when 23 v £~
External Faull | 1 cu.osso rre Ll
20 al [ L1
Fault Reset v HE [Monitor [ i} Mult—function Analog Output
g o 4 - vt AMy —10to #10V 2mA
Factory ""l'.‘::"’z"%""‘ = - 5 | Multi-function i i oy (Outpm_Currem at Factory
Setting Mufi-siep S 0! Contact Input Aeboooi.i= Setng)
Setting 2 5 o——1 o
- 1 21| i1 - -
. Jog Reference— | 7 T X! _:__{ > Multi-function Analog Output
Extemal Baseblgck ! | Mnalog T LT J1ot0 410V 2mA
: - i 8 onitor Li_LSEMYH  (Output Frequency at Factory
R 1 11 Sequence Common ) Yot Setting)
o T v o) gl [ -
12  Shield Sheath 18] R :
Connection Terminal &~ © ®
- 2kQ ' Fault Contact Output )
N : [ 15 Freq Seting Power 250 VAC 1Aorless
-[Foto+i0V— T Supply +15V 20mA _ 30VDC 1Aorless
o 2K - L 3 Master Freq et 3 - -
Master -~ Ip P! 0o 10V (20k52) Mult-function Contact Output ~ ~
» Frequency ,—?—“l.z_o_m_A__ o _i_ __J14 Master Freq Ref 250 VAC 1 A or less
Reference Oto+10V fp i 16- M S nalog Inp 30VDC 1Aoriess -
— P 0‘\11 (2%) alog (Signal duning Running at Fac&ory
oV 1 1P Li7 Aod et ot Setting)
N - [N = d Factory Ssnlng) R N -
A A o . 133 Freq Setting Power,Sunnlu_ 25 Open Collector 1
- - . / L 15V 20mA }-Q (Zero Speed Signal
[ Y sty C R . e ' at Factory Settin
. - 17 4 ‘,:- :‘1’ o Open ‘.n.'. 29 ) Multi-function Open
Sénal Communication sesmbesssber-s b (Speed Agree Signaf Col! Output
RS—422/485 . iy w-at -:- —-—F-—-042 N at Factory Setting) 48V 50 mA or less
mm—de-tex :3-'— -043 Multi-function
- h - Output Common

* When using the braking resistor unit, set constant L3-04 to “0”
(stall prevention selection during decel is disabled)
If 1t 1s not changed, the inverter may not stop within set dece! time




APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.4 VS OPERATOR MODELS JVOP-95 AND JVOP-96

Short-circut Bar _| |
(Provided as
Standard) - .
&1 @2 (S] B1 B2
Control
Power Supply
(RCC)
MccB VS-676GL5 Motor _
7~
3';Phass R—0 R(L1) - uEn O U
'ower Suppl 7~ -
200 to 230 Vly S——0 S(L2) v{(T2) v ™
50/60 Hz T—0 T(L3) W) Q w /
' L]
36 I
VS Operator Models JVOP-95, —96 24V i .
! | PG-B2 CA1 ]
FWD RUN REVRUN - [ - ] Pl c
STOP e - 1T H
1 Forward Run when T T
CLOSED R & C ™
2 R Run when ¥
H 3CLOSED Aot
| Twisted-pair
- shield wire - J
Vo= 30} - Pulse Monitor
Multi~function R 4l JPulse A output
Contact Input 5 Max 30mA
Y2 [ [PuiseB  Winng Distance
- 7[f """ 30moriess
'  _
quence C 1 Torminal (V) @)
Sr!lrgl:r’n?n':am Connection = Ground (200V Class 100Q or less

FREQSET 13 +15V 20mA

{3 T

Setting)

b el ELE TP Py PO SR SR AU G,
-
o

]

J22

L il Rl T SN Jpr I

P R W —— Y]

[ ]
Serial Communication === “"“"“:"“" 4
RS—422/485 [ R S "

11
T o . -

1S Freq Setting Power Supply
3 Master Freq Ref 0to 10V (20kQ)
A14 Master Freq Ref 4 to 20mA (2500) '

1
L
|
1
' P IP -
] 16 Mult-function Analog Input
! 0 to 10V (20k2)
1 ;
T Y oV
: 33 Y Freq Setting Power Supply '
"1 9 =15V 20mA
Multi-function Contact Output
‘ (Signal dunng Running at
Factory Setting)
. t P
Fault
Contact
Output .

4')21 Mult—function Analog Output
(Output Frequency at Factory

=g

}:

Mode! CIMR-L5A24P5

400V Class 10Qorless)

Open Collector 1
(Zero Speed Signal at
Factory Setting}

Open Collector 2
(Speed Agree Signal
at Factory Setting)

Multi-function
Output Common

Multi-function
Open Collector

Output

48V 50 mA or

less
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SEQUENCE INPUT AND OUTPUT CONNECTION WITH NPN
TRANSISTOR (0V COMMON)

3.5

94

[S] ®1 B2 B1 B2 _
| - 2 Control .
N Power Supply
- - (RCC)
Mot
Mmccs VS—676GL5 sl
3-Phase R——0 R(L1) u(m) & U
Power Supply 7~
200 to 230V §$———o S(2) v (T2) V& Vv
H: L e
_ 50/60Hz T e T W (T3) > w '
- ~ - '
PG-B2  caf ]
i ®
- H { B | : - H
- b $
. , 1
-7 Twisted—pair _
- . i : ; _ ﬁsf‘lle'dA"’"e Pulse Monttor -
- 36 H H ulse Output
2 Tt Max 30mA
' 435 ) LI 16 Pulse B Winng Distance
S I 2 it 30m or less
Forward Run/Stop . - LYLD—- Ground (200V Class 1000 or less
) L2 400V Class 10Q or less )
Reverse Run/Stop —— N =
o N 3 1) 23| vy e
e Fo  [emed 11T
+ r +
Fot e < T B P e Mt e o
Factory | Mult—step Speed e 1 |t 5~ (Output Current at Factory
oot Y ] Setting 1 1§ | 6 T isﬂ: [ 1-  Setting)
g Mult-step Speed | :—:- r---e- J
o2 231 4 I3, Multunction Analog Output
-4 %< Multi-function Analog Outp
Jog | + la";",‘l’gnl T 5T o010V 2ma
{ x 1- ,'_—_: EM:!  (Output Frequency at Factory
ce Ci 1 Torminal (OV) &+ 1 R Setting)*
12‘! I
12  Shield Sheath
Connection Terminal 518 ®
- 19 Fault Contact Output
' 15 Freq Setting Power 250 VAC 1 Aorless
2 : Supply +15V 20mA 30VDC 1A orless
Master T 13 Master Freq Ref
0 to 10V (2! b
Frequency 4to20mA_ [P _._;'_ 14 Master F:erkggf — 9 Multi—function Contact Output N
Reference Qto+10V 1 4 to 20mA (2500) 250 VAC 1Aorless
0 + P 16 Mulb—function Analog Input 10 30 VDC 1Aorless
1 10
oV ! l Pi17 ?Atg: Fr‘tla((lzgiké‘ll)at Factory Setting) (sSelglr::gl)dunng Running at Factory
N : 0 N
33 Freq Setting Power _ 25 Open Collector 1
- Supply —15V 20mA - . (Zero Speed Signal
m——ap—- N Y V') e ' at Factory Setting) hélum—fcunctlon
171 pen Collector
o Senal Communication --- l ———— :— —:— -——0o4 Tl %%Zneg ‘l)\“g?"::rsfgnal Output
RS-422/485 B L $-po—42 _}’Q at Factory Setting) fsas: S0mA of
e - 43 Mult—function
27 Output Common

Mode! CIMR-L5A24P5




APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.6

Factory
Setting

SEQUENCE INPUT AND OUTPUT CONNECTION WITH PNP
TRANSISTOR (SUPPLY SIDE COMMON)

[S] b1 P2 B1 B2
Control
Power Supply
(BCC) .
mccs VS-676GL5 Mator
3-Phase —3 & R(L1 v
Power Supply — n u(m) g-
200 to 230V §—0 S{2) v (12) V&{™
50/60Hz W
T—>0 T(3) w13 Q '
)
PG-B2 CA H
- -~ £, fol J
2 [} &1 H
N 31 T '
4] 7 ~
- G
X =
Twisted-pair
J - H -2 . ;f‘l'_e'd:"'e Pulse Monitor -
7N 1 ¥R 4] | Pulse Output
e s Max 30mA
- p—(}—' 35 ‘ TR ;6] | PulseB  Winng Distance
[ i = ¢ i 30m or less
1
1
Forward Run/Stop ) : ] ] L -
Run/S F———o—o— S
Reverse Run/Stop [ ! Ground (200V Class 100Q or less
—(‘— : : 2 = 400V Class 10Qor less )
Extemal Fault : 1 3 b s 23 {,‘l -
( Fault Rese T P Fadrlag
Multi—step Speed 1 ¥13g l Vo I+ Mult-function Analog Output
Setting —1 1, ] Ts ' /AMy  —1010 +10V 2mA
Multi-step Speed T 333 i .../ (Output Current at Factory
Setting 2 I 6 Ta 1! 7= Setting)
Jog Reference H : :':':"-----‘
) )Y L) 7 3| 1 -
Extomal Baseblock__ REBE g T Ty e anacs Ot
'\__4_: s \ Monitor1 @. - "__:’F;n‘-:_; (Output Frequency at Factory
- ' : 11 Sequence Common | S W BN Setting)
\_. lerminal (OV) ! I
12 Shield Sheath .
nnection Terminal s—=18 ®
2kQ '
Fault Contact Output
; 15 gmq Sem;e Power 250 VAC t Aorless
0 0
Mastor 2kQf Oto+10V ) ! 13 ;ggg;}m%&?ﬂ S%VDC 1A o less
Frequency 41020 mA {1 o0 10V (20
Referance -— ] -i M ?ﬁ?&&”?zs%ﬁ, Multi-function Contact Output
Oto+10V P! Mult_ti 250 VAC 1 Aorless
L o g Input 30 VDC 1A or less -
ov vl 3 Pliy Freé o Factory Setting) (selg::wag' during Running at Factory
1
N '
'ov
33 Freq Setting Power - Open Collector 1
Supply -15V 20mA e (Zero Speed Signal
= p—-t-r---040 at Factory Setting) gulh—gnlzlmgln
Senal Communication | ___ { P e B Open Collector 2 pen Collector
RS—422/485 Fopo-e4 - (Speed Agree Signal { Output
TTTYp T E-—ga at Factory Setting) l?s;, 50mA or
ety - 043 Mult—function

Model CIMR-L5A24P5
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3.7

WITH CONTACT OUTPUT, OPEN COLLECTOR OUTPUT

- 6 &1 o2
_ Control |
- Power Supply
: RCC) - N .
McCB - - VS-676GL5 Motor
3-Phase R(L1) ’ U & v
- Power Supply m R v
) 20010 230V - s Vv (T2) ™
50/60Hz T3 W) Q - w '
1
i . S |
. ! 250VAC or less . : PG-B2 CA1 H
- i [THRX OFF ON - MC H - Y N c ]
[} -
{ |Overoad Relay | 22 ! : f:’ - 1§ '
- { | TnpContact : 4 TET
i | of Braking Resistor Unit | 7 -
- Nl - THRX € e = F
. 0 1 T o
. (B AR 1
' - - 1 - Twisted—pair -
- ! - N -—L42 shield wire Ep—
. f H Zee Pulse Monitor
\ V¥R 4| [PuUSSA  Output
. i H 5 it Max 30mA
—= :‘ o IR s E’E%‘{B Wiring Distance
. B - i 36 2 | S 7! 30m or less
) - . . Contact g: I SS— -7 -
- v .
Forward Rup/St O:-Lc 1 Forward Run when ; . ® Ground (200V Class 100Q or less
Reverse Run/Stop CLOSED - 1 400V Class 10 or less )
1 2 Reverse Run when N - -
|External Fault CLOSED . 23 { Yy &° . -
———3 3 Analog it o T
Fault Reset : ) . Monitor 2 1 1% Mult—function Analog Output
Iisiop SpeeaSHngd— 4 ¢ 11 ay 0to+10v2mA
- | ] 1 YW (Output Current at Factor
- gngy ~ Ll—p'gg"'“""““‘ Changet—, | 5 | Mutt-function . " - (Sem‘r)\g) g
9 Muiti-step S HER Contact Input - d-L L.
) {Setting2 5 ¢ - 6 - I
‘ JogReference —_ ! ! - . 1= 1 -
. « . - —O_ O : T 7 . _:__:_ L Mult—function Analog Output
. Extemal Baseblock” RE 8 . Analog ) =71 -10t0 +10V 2mA
- o O - Monitor 1 _ 1= /Fm+} (Output Frequency at Factory
i - ! ;- |11 Sequence Common ] - Setting)  gequencer (Extemal)
- - H Temunal (OV) ~ I_ - e
oo . 1 Surge | —l
- 12 Shield Sheath Suppressqr
Connection Terminal — 18
2kQ - Y Faul pu N
i . i 19; 250 VAC 1A or less 250 VAC Max
3 L} 15 Freq Seting Power 30VDC 1Aorless -
) r Freq Hel
Master . ™ P i 0ta 10V (20ke) 250 VAC 1 Ao less.
;ng::eency _41020mA | ok 1|_ . AL :Jl'asg;Areqzslio%) V30vDC 1A 0rless
nee 0t0+10V Pl Tie ‘Mo aiog Input (Signal dunng Rupring at Fly-wheel ;
' | . Factory Setting) Diode
oV ] P 20 to 10V (20k2) — :
- y 1 ]¢- )17 (AuxFreq Ref at
- ~ \x B - Factory Setung)
. - - ' 48 VDC Max
33 Freq Setting Power Supply . Fly-wheel
- _—=15V 20mA Diode
—-- .P._-.f_:.--- 0 - e VDC Max
N Senial Communication ——— -1 - Ol : Fly-wheel -
- s RS-422/485 —ee g4 42 - Diode .

- et e - — -

Model CIMR-L5E24P5
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3—phase power supply .17
A
A/D converter fault 1n analog speed reference card ... .. 80
ACreactor . ..... AP 20
accel/decel ume . .. 82
access level . . 35,52
ADVANCED 35,40, 52
allowable current .. . ..., 29
allowable frequency fluctuation . 82
allowable voltage fluctuation . ....... ... ..... ... .... 82
ambient temperature .......... .. e e 75, 83
approx. Mass ... ........ ... .. .. .. . .. ... 86
auto-tuning mode ...... 33,62
auxiliary frequency reference . . . .29
B s
baseblock circuit fault . .... ... . ... ... 80
BASIC 35,39,52
blown fuse protection . ....... .. .. .... 83
braking resistor unit . . .. L 17,22, 87
braking resistor unit overheat 78
braking torque e T . 82
braking transistor fatlure ... . .. . ... 78
braking umt 22,88
C
carner frequency [P 21
closed—loop connector ... . . . ... .. ....... 28
connéction diagram . .......... .. . . . .. ....... 17
constantseting fault ... .. ............. 80
constant setting range fault . .. .79
contactoutput ... .................. e 96
coritrql characteristics ...... .. .. . . 82
control circutt .. ......... .... . 29
control circunt fault . .. ... ..... 80
control circust termanal ... .. .. . ... 29
control circuit terminal signal 72
control circuit undervoltage ... .. . . . . .. 77
control fault ...... .......... . 18
control method . ... .... .. . 52
control method selection fault . -1
controlPCboard .. .... ... ... 7,74
coolmgfan . ... .. cee 22,75
CPU external A/D converter fault . . 80
CPU mternal A/D converter fault 80

DCreactor ... ..

digital operator C o
digital operator connection fault . .
dimensions

EEPROM fault .

EEPROM writing fault

electronic thermal overload relay .
elevation

. emergency stop circuit . . .

enclosed wall-mounted type .... ..
enclosure

environment .
external baseblock . .....
external fault

fault contact output
fault diagnosis
fault reset

flux vector

_fly-wheel diode ..

forwardrun . ..., . ...
frequency accuracy

frequency control range

frequency reference ... .. .......... .

frequency resolution .

frequency setting power supply .... . . . .

frequency setting signal ..... ...
fuse blown

ground fault ..
ground fault interrupter .. ... e
ground termunal )
grounding .

heatsink overheat
heatsink overheat alarm
humidity

. 20
12,31
.78

86

80

78

83

. .... 83
... 4,16
. 11,83
.1

... 83
17,29
17,29, 79

. 17,76
.. .76
17,29

52

. 29,96
.17
... 82
... 82
.. 66
... 82
S 17
. 82
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mtialize . ..... ....... 54
mnitialize mode 33,50
nput open—phase . . 78
instantaneous overcurrent 83
ntake air e 15
nverter overload .77
J - s
jog frequency reference .... . . .. . . . 17,29
K
kVA selection fault .. ..... _19
L -
limevoltage . ........... ... .. Cee e e e (17
load. . ....... L ceeiie o e 20
load ShOMt—CIFCUit . ...... ..ov o tvve 0 ee oo on aen 71
LOCAL .. . .  ...... ... 66
location ......... . 83
M
magnetic contactor cee 19, 20
magnetic starter  ...... .... 20
main circuit ... L...... 19
main circuit configuration . 24
main circuit powersupply .... . . ... .. . ... 19,74
main circuit termmal . ... ... . 22
main circuit undervéltage ............... 77
master frequency reference ..... 17,29
max. apphcable motor output . ......... ..o 11, 82
max. output voltage .............. e e 82
MCfault.. ......covviinnn o o - . .. T
modified constants mode ....... ... T 33,64
molded—case circuit breaker ....... . . ..... 7,19,74
momentary iJower 10SS - ovnevnn v 77,83
motoroverload . ........ ... ..ol . .1
motor overload protection .. ..... . e ... 84
multi—function analog input . ........... .. e 17,29
multi—fiinction analog 1nput selection fault 0 ' 79
multi-function analog output  ...... . ..  ...... . 17
multi-function contactinput .............. 17
multi-function contact input selection fault . ..... .... 79
“mulu—function contact output ...... .... .17
multi-function input/output selection fault . . 79
multi—function open collector output S YA
multi-function output common ... .. . 17°
multi-step speed reference ...... . 29
multi-step speed setting .. .. .. .17
N
nameplate 10

open chassis type . 11, 83
open collector e e . e e 17
open collector output T .. .. .96
open collector output common . . > e . ...
open loop vector . . .. e - )
open phase ... . e e e e .. 8l
operation mode . . 33,41
operation reference fault ....... ... .. Ce e ... 18
option connection fault . . . e e e e . 80
option reference selection fault . .. .79
output characteristics . . 82
output curfent .. - e . - 17
output frequency .. e 17
output frequency resolution . ) . . 82
output open—phase . . .... .. ... s e 78
outputterminal .. ........iiih eeit ciie iieiiien 20
OVEICUITENL .. ... .uceeevnns cosmsonens soons 77
overload . = ... L.l o e eee e aeaaen 83
overload capacity .. ...... ... . . ... el e 82
overload relay tnpcontact ....... .. .. ... .... . 87
overspeed . . .. ... .. .78
overtorque detection  ....... Y
overvoltage ... 77,83
P -
periodic INSPECUON . . «oev n ais eaaeiaaes .75
PGOPENCITCUIL .. . .evevvnernenns comne wene 78
phase advancing capacitor ... .... I . . . ... 20
photo—coupler insulation ....... e e e a2 29
power charge indication ......... . 837
powei SUPPLY  ciiiiiinh i e e e e . 82
programming mode .......... -.... 33,61
Q
QUICK-START . ... .cciivriiinnnns ceenen vnns 35,37,52
R
rated input voltage and frequency .. .. .....  ..... . 82
rated output current ............. i e . 82
rated output frequency .......... . - 7]
REMOTE ...  eevr ceve en eene nee o eee .. 66
LEVEISETUN  « o o eeeevee e e ee e e 1T
S
SEQUENCE COMMON .. ...vvvrronnns  coens .17
sequence control input common ...... ... - .29
sequencer .. e e e . 96
shield sheath connection terminal ... ... C e 17
Cshieldedwire .. . .. ..ol - S |
shortcircunt ce e e . ... 20
snewave PWM .. ......... .. . . 82




specifications 82 twisted shielded wire 26

speed agree detection . 29 twisted—pair shielded wire 18,30
speed agree signal . 17
speed control accuracy 82 U
speed control range . . . 82
speed deviation 78 undervoltage 83
speed response 82 user constants 56
stall prevention C. 83
starting torque 82 V
storage temperature . .. 83

V/f data setting fault . oo 80
surge suppressor . .. . 20
switching frequency 21 vibration . ! 83

VS operator .. . 93

T
w

terminal screw 26
testrun . . .. R e 67, 68 warning label : 8
thermal overload protector e e e e 91 wire size oo 26
thermal overload relay . .. .. 21 withstand voltage test ) 5,16
thermistor e e e .. 83
thermoswitch e e e e 91 Z
torque accuracy . et e e 82 zero—servo fault ) o 78
torque limit : : to o 82 zero speed detection e . . 29
transmission error ..., . . 78 zero speed signal . 1T
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