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PREFACE

YASKAWA's VS-616G5 is a user—friendly inverter provided
with vector control for standard models in addition to V/f
control. This instruction manual describes installation,
maintenance and inspection, troubleshooting, and
specifications of the VS—616G5. Read this instruction
manual thoroughly before operation.

YASKAWA ELECTRIC CORPORATION

General Precautions

- Some drawings in 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, modification, or changes in 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

Read this instruction manual thoroughly before installation, operation,
maintenance or inspection of the VS—616G5. In this manual, NOTES
FOR SAFE OPERATION are classified as "WARNING” or
”CAUTION”.

/A WARNING

Indicates a potentially hazardous situation which, if not avoided, could

result in death or serious injury to personnel.

A CAUTION

Indicates a potentially hazardous situation which, if not avoided, may

result in minor or moderate injury to personnel and damage to
equipment.
It may also be used to alert against unsafe practices.

Even items described in |A CAUTION | may result in 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 notinstall or operate any inverter which is damaged or
has missing parts.
Failure to observe this caution may result in personal injury or
equipment damage. ............ i i i i 12




NOTES FOR SAFE OPERATION

INSTALLATION

A CAUTION

- Liftthe 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.

» Mount the inverter on nonflammable material (i.e. metal).
Failure to observe this caution can result in a fire.

- 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.

(Ref. page)

WIRING

/A WARNING

- Only commence wiring after verifying that the power
supply is turned OFF.

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

..................................................

- ‘Wiring should be performed oniy by qualified personnel.

Failure to observe this warning can result in an electrical shock
or -a fire.

...................................................

- Whenwiring the emergency stop circuit, check the wiring
thoroughly ibefore operation.

Failure to observe this warning can result in personal injury.

(Ref. page)




(Ref. page)
- Make sure to ground the ground terminal ©.
(Ground resistance
200V class: 1000 or less, 400V class: 108 or less)
Failure to observe this warning can result in an electrical shock
orafire. ... e 22

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. ... .. i e e e 19

- Do not perform a withstand voltage test of the inverter.
It may cause semi—conductor elements to be damaged. ............. 19

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

Improper connection may causeafire. .................. .. .. ..., 19

- Tighten terminal screws to the specified tightening
torque.
Failure to observe this caution canresultinafire. ................. 19

- Never connect the AC main circuit power supply to
output terminals U, V and W.
The inverter will be damaged and invalidate the guaragtee.  ........ 22




NOTES FOR SAFE OPERATION

OPERATION

A WARNING

(Ref. page)
» Only turn 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. ..... 35

- When the retry function (L5-02) is 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 if the inverter should restart.) Failure to observe this

warning can result in personal injury.  ............. ... ... ...... 35

- 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 injury. ........ 35

- If an alarm is reset with the operation signal ON, the
inverter restarts automatically. Only reset the alarm after
verifying that the operation signal is OFF.
Failure to observe this warning can result in personal injury. ........ 35

A CAUTION

(Ref. page)
- Never touch the heatsink or discharging resistor since

the temperature is very high.
Failure to observe this caution can result in harmful burns to

the body. ... i e e e 35

- Since it is easy to change operation speed from low to
high speed, 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. ........ ... ... 35




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

- Do not change signals during operation.
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 4.3, e e e e

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 in an electrical shock.

- Perform maintenance or inspection 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.




NOTES FOR SAFE OPERATION

A CAUTION

(Ref. page)
- The control PC board employs CMOS ICs. Do not touch
the CMOS elements.
They are easily damaged by static electricity. .................... 57
- 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.  ........ 57

OTHERS

/A WARNING

- Never modify the product.
Failure to observe this warning can result in an electrical shock
or personal injury and will invalidate the guarantee.




10

WARNING LABEL

A warning label is displayed on the front cover of the inverter, as shown
below. Follow these instructions when handling the inverter.

Warning Label { z

Model CIMR-G5E23P7

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
untii DC Bus capacitors discharge.

- Use proper grounding techniques.
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1 RECEIVING

A CAUTION

- 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.

This éhapter describes how to'verify the inverter after delivery to the

user.
1.1 INSPECTION CHECKPOINTS

(1) Receiving Checkpoints

Table 1 Checkpoints

Checkpoints Description

Does the inverter model number correspond with { Check the model number on the nameplate on the side of the
the purchase order? VS-616GS (Refer to page 13)

Visually check the exterior and verify that there was no damage during
transport

Are any parts damaged?

Remove 1nverter front cover

9
Is bardware propesly seated and securcly aghtened Check all visible hardware with appropnate tools

Was an nstruction manual received? VS-616GS 1nstruction manual (No - TOE-S616-10 10[])

If any of the above checkpoints are not satisfactory, contact your YASKAWA
representative.

(2) Checking the Nameplate Data .
(a) Nameplate Data

Example of European model CIMR-G5E40P4

Inverter Model —={_ MODEL ~  CIMR — GSE40P4  SPEC: 40P41A Yw— Inverter Spec.

Input Spec —p| INPUT . AC 3PH 380-460V 50Hz
- 380 - 460V 60Hz

OutputSpec —#| OUTPUT ~ AC 3PH 0-460V 1.4kVA 1.8 A

LotNo —s| LOT NO. MASS : 3 Okg la— Mass
Senal No —»|- SER NO

\y YASKAWA ELECTRIC CORPORATION APAN

Fig. 1 Nameplate Data



1 RECEIVING

(b) Model Designation

CIMR - G5 E 4 OP4

Inverter

I

VS - 616G5 SeriGS‘—_]_

|_Symbol Specifications
E Europe use
Vv UL listed component
|_Symbol Voltage
2 3—phase 200 V class
4 3—-phase 400 V class

Fig. 2 Model Designation

(c) Specification Designation

4 0P4
Symbol Voltage -T
2 3—phase 200 V class
4 3—phase 400 V class
Symbol | Max. applicable motor output |—
0P4 0.55kwW
oP7 1.1kwW
to to
300 300kW

Symbol | Max. applicable motor output

oP4 0.55kW

OoP7 1.1kwW
to to

300 300kW

1 A*
T— Revision symbol
Symbol Enclosure

0 Open chassis type

Enclosed wall-mounted
type (IP20)

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

Fig. 3 Specification Designation

IDENTIFYING THE

tFront Cover ————

PARTS

Protective Cover (top/bottom)

4-Mounting Holes

Digital Operator
JVOP-130

4——— Heatsink

Nameplate

Ventilation Slots

Fig. 4 Configuration of VS—616G5 (Model CIMR-G5E20P4)
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2

INSTALLATION

A CAUTION

- Liftthe 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.

- Mount the inverter on nonflammable material (i.e. metal).
"Failure to observe this caution can result in a fire.

- 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.

This chapter describes the configuration, location and space when
mounting the VS-616GS.



2 INSTALLATION

2.1 REMOVING AND REPLACING THE DIGITAL OPERATOR

Remove and replace the digital operator as follows.

(1) Removing the Digital Operator

Push the digital operator lever
in the direction shown by arrow
1 and lift the digital operator in
the direction shown by arrow 2
to remove the digital operator
from the front cover.

Fig. 5 Removing the Digital Operator
(2) Replacing the Digital Operator

Engage the digital operator on

Digital Operator—; ,/ @ claws A inthe direction shown

E by arrow 1 and then on claws B
; in the direction shown by arrow
2 to lock the digital operator.

Fig. 6 Replacing the Digital Operator

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

15
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2.2 REMOVING AND REPLACING THE FRONT COVER

To remove the front cover, first move the digital operator in 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 lift in the direction shown by arrow 3.
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Fig. 7 Removing and Replacing the Front Cover

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.




2 INSTALLATION

2.3 CHOOSING A LOCATION TO MOUNT THE INVERTER

To ensure proper performance and long operating life, follow the recommendations
below when choosing a location for installing the VS—616G5. Make sure the inverter
is 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 Oil sprays, splashes
O Salt spray.
O Direct sunlight. (Avoid using outdoors.)
O3 Corrosive gases or liquids.
O Dust or metallic particles in the air. (For enclosed wall-mounted type)
O Physical shock, vibration.
O Magnetic noise. (Example: welding machines, power devices, etc.)
O High humidity.
O Radioactive materials.
0O Combustibles: thinners, solvents, etc.

17
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2.4 CLEARANCES

Install the VS-616GS3 vertically and allow sufficient clearances for effective cooling

as shown in Fig. 8.

PR
Sotm T

*
K]l

i

S A R PRl .

PR s 4
Arr |’

so1
| 50 mm or more

s P

120 mm or more

E 30 mm or more

i

*
50 mm or more
=Z

T AL AR S R SRR ATl e i

30 mm or more

i AT RS e

(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 ( IPOO ) and enclosed wall-mounted type ( IP20 ).
2. Remove the top and bottom covers to use the open chassis type of 200V /

400V 15kW or less.
3. When installing the models of 200V / 400V 30kW 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 temperature to the inverter:
- Open chassis type : —10°C to +45°C
- Enclosed wall-mounted type : —10°C to +40°C
6. Ensure sufficient space for the sections at the upper and lower parts marked
with % in order to permit the flow of intake/exhaust air to/from the inverter.




3 WIRING

3 WIRING

/A WARNING

- Only commence wiring after verifying that the power supply is turned OFF.
Failure to observe this warning can result in an electrical shock or a fire.

- Wiring should be performed 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 voltage 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 cause 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 in a fire.

This chapter describes the main circuit wiring and the control circuit
wiring of the VS-616GS.

19
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3.1 CONNECTION DIAGRAM -

Below is a connection diagram of the main circuit
digital operator, the motor can be operated by wiring the main circuit only.

and control circuit. Using the

° . N DC Reactor I3
(Option) gon o ~ 7 ! Braking Reststor Unit
Short—gyrcurt Bar M (Option)
0—0O-©—©O—- —6— _— -
MCCB ‘o @1 @2 B1 B2 .
3-Phase R =——O - um) © Motor
Power Supply
380 to 460V § ——0 vs—s1eas '™ @-
50760 Hz Te————0 O W(T3) ©-
]
Forward
Run/St J— t @
R:vn:srs‘;p (o H : 1 Forward Run
when CLOSED
Run/Stop —_— [ g I L~ Ground (100 Q or less)
[ e R 2 Reverse Run =
Ftemal 1o I when CLOSED | T
1 -~ [
(  Fau -5 o——1 3 Aion R
Fault R — "oy [ 1+
M:u espetsp seasen%;1 : ; 4 Monttor2 |_ ' E . :N?\ hﬂ(gt:-fur:%tlgn Analog Output
t-ste| . ! » =10to+
Factory (Master/Aux Change) ! : Multi-funct I .-’ (Output Current at Factory
setting §  Tuinst op 5 peeg s . 5 C:)lr:t:clﬂn lztﬂ :. ! 1~ Setting, 5 V/Inverter Rated
Settng2 __ —— ; ! I P rh-r----- 2 Cument)
Jog Reference ... ] I ° 21 H i 1
H - ! —& '~ . Mult—function Analog Output
Extemal o o 7 Rnalog H 1L T -1010 +10v 9w
Baseblock —_— ! 1 '+ +y (Output Frequency at Factory
- ° o——— 8 2 1=+ M = Setting, 00 107 100% Fre-
H T
N | ' 111 -Sequence Common {7 quency)
< 7 —T ¢Tarmmal (ov)
Shield Sheath
2kQ Connection
D—-l Terminal Fault Cogtact Output
. Rt Contact Capactty
—J s ;::,%.f 8112';,9 28“,,?; 250 VAC 1A or less
0to+10V (I 30 VDC 1A or less
2kQ T : 13 Master Freq Ref
H =10 to +10V (20kQ;
Master 4t020mA P b 0+10V (20k02) .
Frequency) | ———=—--- t == === ==~ — ———() 14 Master Freq Ref
Reference P P 4 to 20mA (250Q) Mult—unction Contact Output
Oto+10V L 250 VAC 1Aorless
(] 16 Mult—function Analog 30 VDC 1Aorless
ov Vo PI Input —10 to +10V (20k) (Signal during Running at Factory Setting)
T
- . v
3 25 Open Collector 1
Frequency Setting - (Zero Speed Signal at
F:%\gsr ;)%pgly }: Factory Setting)
26 Open Collector 2 Mult—function
A (Speed Agree Signal Open Collector
- at Factory Setting) Output
M . 48V 50 mA or
27 Mult—function less
Output Common

Model CIMR-G5E47P5

Fig. 9 Connection Diagram



3 WIRING

@ Layout of control circuit terminals

M 12G) [13] 14 [ 15 | 16 | 17 19 ] 20
1 2] 3] 4] 5[ e] 7] s
= . : . ., : - :
1. Z1" indicates shielded wires and = indicates twisted—pair shielded wires.
® 2. Either control circuit terminal 13 or 14 can be used. (For simultaneous

inputs, the two signals are added internally.)

3. Control circuit terminal 15/33 of +15 V/-15 V has a maximum output
current capacity of 20 mA.

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

5. When using a braling resistor unit, set the constant .3—-04 to ”’0” (stall pre-
vention level during decel is ”disabled”). If it is not changed, the motor may
not stop within the set decel time.

6. When using model ERF braking resistor (inverter—mounted type), set the
braking resistor protection selection to “enabled”. If it is not changed, the
braking resistor cannot be protected.

7. When installing a DC reactor (connectable for models of 15kW or below by
option), remove the short—circuit bar between @1 and @2 terminals and
connect a DC reactor with the terminals.

8. The models of 200V 30 to 75kW or 400V 55 to 160kW cannot be connected
with DC power supply.

21



3.2 WIRING THE MAIN CIRCUIT

/A WARNING

- Make sure to ground the ground terminal® .
(Ground resistance 200V class: 1002 or less, 400V class: 10€2 or less)
Failure to observe this warning can result in an electrical shock or a fire.

A CAUTION P

- Never connect the AC main circuit power supply to output terminals U, V
and W.
The inverter will be damaged and invalidate the guarantee.

(1) Wiring Precautions for Main Circuit Input

(a) Installation of Molded—case Circuit Breaker (MCCB)
Make sure to connect MCCBs or fuses between AC main circuit power supply
and VS—616GS input terminals L1, L2 and L3 to protect wiring.

(b) Installation of Ground Fault Interrupter
When connecting a ground fault interrupter to input terminals L1, L2 and L3,
select one that is not affected by high frequency. '

Examples: NV series by Mitsubishi Electric Co., Ltd. (manufactured in or after
1988), EG, SG series by Fuji Electric Co., Ltd. (manufactured in or
after 1984)

(c) Installation of Magnetic Contactor
Inverters can be used without 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 switched OFF at the primary
side, regenerative braking does not function and the motor coasts to a stop.



3 WIRING

e 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.

* When using a braking resistor 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.

(d) Terminal Block Connection Sequence

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

(e) Installation of Reactor

(f)

When connecting an inverter (200V/400V 15kW or less) to a large capacity
power supply transformer (600kVA or more), or when switching a phase
advancing capacitor, excessive peak current flows in the input power supply
circuit, which may damage the converter section. In such cases, install a DC
reactor (optional) between inverter @1 and €52 terminals or an AC reactor
(optional) on the input side. Installation of areactor is effective for improvement
of power factor on the power supply side.

Installation of Surge Suppressor

For inductive loads (magnetic contactors, magnetic relays, magnetic valves,
solenoids, magnetic brakes, etc.) connected near the inverter, use a surge
suppressor simultaneously.

(g) Prohibition of Installation of Phase Advancing Capacitor

If a phase advancing capacitor or surge suppressor is connected in order to
improve the power factor, it may become overheated and damaged by inverter
high harmonic components. Also, the inverter may malfunction because of
overcurrent.
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(2) Wiring Precautions for Main Circuit Output

(a) Connection of Terminal Block 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 side) with the forward run
command. If the motor rotation is incorrect, exchange any two of output
terminals U(T1), V(T2) or W(T3).

(b) Strict Prohibition of Connection of Input Power Supply to Output
Terminals
Never connect the input power supply to output terminals U(T1), V(T2) and
W(T3).

(c) Strict Prohibition of Short Circuiting or Grounding of Output 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 the output line.

(d) Prohibition of Connection of Phase Advancing Capacitor or LC/RC Noise
Filter _
Never connect a phase advancing capacitor or LC/RC noise filter to the output

circuit.

(e) 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 is running, the inverter overcurrent

protective circuit operates because of inrush current.

() Installation of Thermal Overload Relay
An electronic overload protective function is incorporated into the inverter.
However, connect a thermal overload relay when driving several motors with
one inverter or when using a multi—pole motor. When using a thermal overload
relay, set inverter constant L1-01 to O (motor protection selection: disabled).
Additionally, for thermal overload relay, at SOHz 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.



3 WIRING

(g9) Wiring Distance between Inverter and Motor
If the total wiring distance between inverter and motor is excessively long and

the inverter carrier freqhency (main transistor 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 is long, reduce the inverter

carrier frequency as described below. Carrier frequency can be set by constant

C6-01.

Table 2 Wiring Distance between Inverter and Motor

Wiring Distance between

Inverter and Motor Up to 50m Up to 100m More than 100m
Carrier Frequency 15kHz or less 10kHz or less 5kHz or less
(Set value of constant C6-01) (15.0) (10.0) (5.0

(3) Grounding

¢ Ground resistance

200 V class : 100€2 or less, 400 V class : 10Q or less.
* Never ground the inverter in common with welding machines, motors, or

other large—current electrical equipment. Run all the ground wires in a

conduit separate from wires for large—current electrical equipment.

¢ Usethe ground wires described in Tables 5 or 6 and keep the length as short

as possible.

* When using several inverter units side by side, ground the units as shown

in Fig. 10, (2) or (b). Do not loop the ground wires as shown in (c).

O O X
oy g oEg

(a) Acceptable

(b) Acceptable

Fig. 10 ‘Grounding of Three Inverter Units

(c) Not Acceptable
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(4) Functions of Main Circuit Terminals

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

Table 3 200V Class Terminal Functions

Models
CIMR-G5E C3 20P4 to 27P5 2011 to 2015 2018 to 2022 2030 to 2075
CIMR-G5V [
Max Applicable
Motor Output 0.55t0 7.5 kW 11 to 15 kW 18.5 to 22 kW 30 to 75 kW
L1(R)
L2(S) Main circuit input power supply
L3(T)
U(T1)
V(T2) Inverter output
W(T3)
B1
Braking resistor unit _
B2
e . DC react « DC reactor ] : -
o @) @1 -2 - DC bus termnals ?éa;“_“ge“)"“
- DC bus terminals | * DC bus terminals @1-0) (1 and B2
@2 @®1-0) (®1-0) * Braking umit termunals not
- Braking unit @3- provided)*
b3 — (B3-©)
r (€1 Cooling fan power
(1) — gloollmg fan power supply (Control power
s (€2) PPy supply)
@ Ground termunal (Ground resistance 100 Q or less)

* The models of 200V 30 to 75kW or 400V 55 to 160kW cannot be connected with DC power supply.

TFerminal €3 is for exclusive use for connecting a braking unit. Do not connect DC power supply
to terminal 3.
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Table 4 400V Class Terminal Functions

Models
CIMR-G5E 2 40P4 to 4015 4018 to 4045 4055 to 4160 4185 to 4300
CIMR-G5v 3
Max Applicable
Motor Output 0.55 to 15 kW 18.5 to 45 kW 55 to 160 kW 185 to 300 kW
L1(R)
L2(S) Main circuit input power supply
L3(T)
u(m1)
V(T2) Inverter output
W(T3)
B1
Braking resistor unit —_
B2
] . DC reactor . . - DC bus terminals
Y @1-32) + DC bus terminals ?éa;u _ngeu;ut @D1-0)
- DC bus terminals (Bel?a:c— ) (@1 and @2 : &Bmgﬂﬂg;“t
1- . ing umt -
®2 ®1-©) @3-0) termnals :ot (62 terminal not
D3 — provided) provided)
) —
(€2) Cooling fan power
suppl
r(61) i - Cooling fan power supply
- (Control power supply)
» 200(¢2200) . £ (€1)- 3200 (€2 200): 200 to 230 VAC mput
» 400(£2400) 1 (€1)- " 400 (€2 400) 380 to 460 VAC mput
D Ground terminal (Ground resistance * 10 or less)

* The models of 200V 30 to 75kW or 400V 55 to 160kW cannot be connected with DC power supply.
Terminal @3 is for exclusive use for connecting a braking unit. Do not connect DC power supply

to terminal @3.
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(5) Main Circuit Configuration

200V Class
"CIMR-G5 % 20P4 to 21P5

[_{T—_i_ B1]B2 _']
| + V(T2)
o b

. |

|

. . . J

e

CIMR-G5%2011 to 2015

e A
U (T1)
i+ v(2)
v R
| st => (B
i -4
& ] Coolfng Fan )
CIMR-G5 %2030 to 2075
v LN
L1(R) u(T1)
t [ 4228 + I+ (3 v(r2)
L3 T :{}‘ W(T3)
©
:
-4 (Ace § Internal
&_ Cooling Fan Cooling Fan

_*Where %k is “E” or “V” .

CIMR-G5 % 22P2 to 27P5

{or } B1]B2 _—I

T
Qo

(DC
Option)¥ ! L1(R)
2(S)
b

u(T1)
+ i V(T2)
I 4 W(T3)

A el

(RCC) I

& ® Cooling Fan '

(=]

CIMR-G5% 2018 to 2022

e3 ']

U(T1)
I vz
T W(T3)

Power ontro
ey = [t |
Cooling Fan (H@){ Ircul I

Internal

& _ - - Cooling Fan J

1 The wiring has been completed at the factory prior to shipping.

¥ When installing a DC reactor (option) on models of 15kW or below, remove the short—circuit

" bar between @1 and @2 terminals and connect a DC reactor with the terminals.

#The wiring has been completed at the factory prior to shipping. When using main circuit power

supply as DC input, remove the wirings of L1(R) —r (€1) and L2(S) — 5 (£2).
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400V Class
CIMR-G5*40P4 to 41P5

,_.r-;.'\g
[

(DCL

Option) JL1R)_|

CIMR-G5 %4018 to 4045

u(T)

j 3 v(re)
T W(T3)

- )
0

lemg Fan (ncc Internal
Cooling Fan

CIMR-G5 %4185 to 4300

u(T)
v(T2)
W(T3)

* Where %k is “E” or “V” .

CIMR-G5*42P2 to 4015

]m B2
Opnon)t ! L1gR) u(r1)
1+ "I v2)
4 3 w(3s)

Sopon] = [Coo |
| =

CIMR-G5 % 4055 to 4160

ER=- - A
! .
L1(R] U(T1)
+ (328 + N2
L3M T W(T3)
)
{3
200, (£2200)

{¢2400) LO -C (-3 Intemat
E Coollng Fan Cooling Fan J

1 The wiring has been completed at the factory prior to shipping.

$When installing a DC reactor (option) on models of 15kW or below, remove the short—circuit
bar between @1 and P2 terminals and connect a DC reactor with the terminals.

#The wiring has been completed at the factory prior to shipping. When using main circuit power

supply as DC input, remove the wirings of L1 —r (€1) and L2(S) — 8 (€2)/8 400 (€2 400).



(6) Parts Required for Wiring

Select wires or closed—loop connectors to be used for wiring from Tables 5, 6
and 7.

Table 5 200V Class Wire Size

Circutt gl‘&d:l:] Terminal Symbol Terminal Wire Size T Wire Type
G5%20P4 I.é,LZ, L3, 8, ®1, &2, BI, B2, U(T1), V(T2), W(T3) M4 2-55
G5%20P7 1$L2, L3, ©, @1, @2, BI, B2, U(TI), V(T2), W(T3) M4 s_55§
G5%21P5 qu) 2,13, 0, @I, ©2, BI, B2, U(T1), V(T12), W(T3) Ma 325-_5555
G5 %22P2 % L2,L3, ©, @I, 2, Bl, B2, U(TI), V(T2), W(T3) M4 35-55
G5%23P7 qu) L2,13, 6, &1, @2, BI, B2, U(TI), V(T2), W(T3) M4 55
p— l?é .12,13, 6, ®1. @2, BI, B2, U(TD, V12, WD |\ . 58_ ;
G5%+27P5 I.é 12,13, ©, &1, @2, BI, B2, U(T1), V(T2), W(T3) M5 < 53_ .
G5 %2011 I?é .L2,L3, &, @1, &2, &3, U(TD), V(T2), W(T3) M6 282
L1,L2,1L3, &, @I, @2, @3, U(TI), V(T2), W(T3) MS 30
G5%2015 |- M6 3
L1,L2,1L3, 8, ®l, &2, @3, U(TI), V(T2), W(T3) M8 30
G5%2018 | @ 14
[ T(€1), 8 (F2) M4 05-55 léggsr cabl«;,
viny
Main L1, L2, L3, ©, @©I, @2, &3, U(T1), V(T2), W(T3) M8 38 sheathed
G5%2022 [© 14 |wireor
(1), ,(t2) M4 05-55 equivalent
LT, L2, L3, U(TI), V(T2), W(T3) MI0 100
e, D3 M8 —
G5%2030 |75 M3 73
1), a(82) M4 05-55
LT,L2,L3, U(T1), V(T2), W(T3) Mi0 | 60 x 2P
o, @3 M3 p—
G5*2037 | M3 73
&), s(L2) M4 05-55
LT,1L2,1L3, U(T1), V(T2), W(T3) MI0 | 60 X 2P
S, B3 M8 —_
G5%2045 [ M3 53
T(C1), 3 (€2) M4 05-55
L1,12,L3, U(TI), V(T2), W(I3) MI0O | 60 x 2P
o, D3 M8 p—
G5%2055 |- - e 30
T(€1), 2 (L2) M4 05-55
LT,L2,L3,U(T1), V(T2), W(T3) MI2 | 100 X 2P
S. B3 M8 -
G5%2075 | M3 50
- T(C1), a(L2) M4 05-55
Common to Twisted
Control | ) models | 1-33 M35 | 05-2 | elded wire

* Where % is “E” or “V” .
1 Wire size is determined using 75°C temperature—rated copper wire.

‘When connecting a braking resistor unit or a braking unit, select wire size referring to the instructions
of braking resistor unit and braking unit (nanual No.: TOE-C726-2).
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Table 6 400V Class Wire Size

Circutt g&dF?l‘:, Terminal Symbol Torminal | Wire Size T | yirg Type
Go*a0ps | L% 0. OL. B2 BLB2 U VAR WD |y | 555
G5%40P7 lélg' L2,L3, 8, @I, @2, BI, B2, U(TI), V(T2), W(T3) M4 255
G5%41P5 I& L2,L3, 8, @1, @2, Bl, B2, U(T1), V(T2), W(T3) M4 2_55
G5%42P2 %H, L3, 8, Bl, @2, BI, B2, U(T1), V(T2), W(T3) M4 2_55
prp— 1291, 2,13, 0, @1, &2, BT, B2, UAD, V(I2, W3 | 010 325-_5555
G5 $45P5 L@l, 2,13, 05,81, &2, B, B2, U, VU2, W) | 0™ | 35_s5
G5+47P5 %, L2,13,5, ©L &2, BI, B2, UAD, VI, W3 | .o 53
G5+ 4011 qu}, 72,13, ©, T, &2, BI, B2, U, V(T2), W(T3) I\h:g g - 4
G5 %4015 [gp, L7, L3, O, @1, &2, BI, B2, U(TT), V(T2), W(T3) m 8—8 T8

L1, L2, L3, ©, @1, &2, @3, UTD), V(T2), W(T3) M6 4
G5%4018 | @ M3 8

7Ry Md | 05-35

fEHE Q. 1, &2, &3, U(TD), V(T2), W(T3) M6 22
G5%4022 | © M3 ]

0.8 (€) M4 | 05-53

LI, L2, L3, ©, ®1, @2, @3, UT]), V(I2), W(T3) MS 73
G5%4030 [ D 8

r(en) 8(€2) M4 | 05-55

LI, 12, L3 O, ®L, @2, &3, UCTD), V(T2), W(T3) M8 30 ‘;‘;)‘g‘ef Ca"'le
G5% 4037 14 heath‘él(;ly
Main e, (6 MZ | 05-55 | Sheathe

L1, L2, L3, &, &1, &2, &3, UTD), V(T2), W(T3) M8 30 cquivalent
G5%4045 [ @ 14

€1), 8 (C M4 [ 05-335

LT, L2, L3 UCT), V(T2), W(T3) MI0 T00

e D3 M3 —
G5 %4055 oE -

a 200(£2200), & 400(¢2400) M4 | 05-535

LT12, 13 U(TD), V(T2), W(T3) MI0 | 60 X 2P

9 D3 M3 —
G5%4075 Mg )

r(m 2200(£2200), 4 400(£2 400 M4 05-55

L1, 12, L3, U(T), V(T2), W(f3) MI0O | 60 X 2P

e D3 M8 —
G5%4110 oS o

r(e,) 200(£2200), 8 400(€2400) M4 05-55

LI,L2,L3, U(TI), V(T2), W(T3) MI2 100 X 2P

o, B3 M3 p—
G5%4160 D Mg 0

1(€1), 8200(£2200), 2400(€2400) M4 | 05-33

LI, L2, L3, 0, &1, &3, U(T]), V(T2), W(T3) MI6 | 325 X 2P
G5%4185 | @ M3 50

{€1), 8200(£2200), 4400(£2400 M4 05-55

L1, 12,13, ©, @I, @3, U(TD), V(T2), W(I3) MI6 | 325 X 2P
G5%4220 | @ M3 60

r(€:). 8200(£>200). 8400(£240 M4 05-55

L1,12, 13, &, &I, &3, U(Tl), V(T2), W(T3) MI6 325X 2P
G5%4300 | @ M3 60
- . (€1), 2200(¢2200), 8400(¢2400) M4 [ 05-55 S

ommon 1o wiste:
Control all models 1-33 M35 05-2 shielded wire

* Where * is “E” or “V” .

t Wire size is determined using 75°C temperature-rated copper wire.

‘When connecting a braking resistor unit or a braking unit, select wire size referring 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
o M35 125 - 35
05 v
M4 125- 4
M35 ’ 125 - 35
075
M4 125- 4
. -M35 - 125 - 35
125
M4 125- 4
- - M35 - . 2-_ 35
M4 2- 4
2 M5 i 2- 5
-t - M6 T 2- 6
) - M3 ; 2- 8
. T M4 55 - 4
M5 55 - 5§
35/55
M6 55 - 6
M8 - 55 - 8
M5 A 8- 5
8 M6 8- 6
M8 - 8- 8
M6 - 14 - 6
14
M8 14 - 8
M6 2 - 6
22
M8 2 - 8
30/38 M8 38 - 8
M8 60 - 8
50/ 60
- M10 60 - 10
80 80 - 10 -~
MI10 b
00 100 - 10
100 100 - 12
150 Mi2 - 7150 - 12
- 200 . 200 - 12
- Mi2 x 2 325 - 12
325
M6 325 - 16

~ When determining wire size, consider voltage drog. Select a wire size so that
voltage drop will be less than 2% of the normal rated ‘voliage.' Voltage drop is
calculated by the following equation:
Phase-to—phase voltage drop (V)
=/ 3 X wire resistance (Q /km) X wiring distance (m) X current (A) X 1073
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3.3 WIRING THE CONTROL CIRCUIT

The following table outlines the functions of the control circuit terminals.

Wire according to each terminal function.

(1) Functions of Control Circuit Terminals

Table 8 Control Circuit Terminals

Classifi-

cation | vermnal Signal Function Descnption Signal Level
1 Forward run/stop Forward run when closed, stop when open
2 Reverse run/stop Reverse run when closed, stop when open
E, 3 External fault nput gault when closed, normal state when
=3 pen
g 4 Fault reset input Reset when closed
15 5 Master/Auxihary change Auxiliary frequency reference when | Myln—function contact Photo—coupler insulation
> (Mult—step speed reference 1) closed wnputs (H1-01 to H1-06) Input +24 VDC 8 mA
[
S 6 Mulu-step speed reference 2 Effective when closed
3
4 7 Jog reference Jog run when closed
@» 8 External baseblock Inv output stop when closed
11 Sequence control input common _
terminal
+15V +15V
15 Power supply output For analog command +15 V power supply (Allowable current 20 mA max )
-5V -5V
s 3 Power supply output For analog command -15 V power supply (Allowable current 20 mA max )
‘%’ 13 —-10to +10 V/-100% to +100% —10to +10 V (20 kQ),
':5; M frequency reference 0 to +10 V/100% 0to+10V (20 kQ)
£ 14 4 to 20 mA/100%, ~10 to +10 V/-100% to +100%, 0 to +10 V/100% | 4 to 20mA (250Q)
e -10to +10V/-100% to +100% Auxihary analog input -10 to +10V (20kQ),
] 16 | Mulu-function analog mput 00 +10 V/100% (H3-05) 00 +10V (20kQ)
< 17 Common termunal for control circust oV —
12 Connection to shield sheath of signal .
lead or optional umit grounding -
9 Dry contact
Duning runmng (NO contact) Closed when runming %gegg‘lpf ';ly,] ess
§ 10 30 VDC 1 A or less
g 25 | Zero specd detection bc;;,::,d at zero—speed level (b2-01) or |  Mult—function output
2
a Closed when the f Open collector output
Teq reaches to *
§ 26 Speed agree detection +2 Hz of set freq 48 V 50 mA or less
g 27 Open collector output common —_
% 1 Fault wh d betw: Is 18 and 20 Contaot oo
ault when close een termnals 18 and Contact capacity
@ 19 Fauit contact output (NO/NC contact) | g when open between termunals 19 and 20 250 VAC 1 A or less
20 30 VDC 1 A or less
3 21 Frequency meter output 0 to +10 V/100% freq m“;::;ﬁ“fﬂg’_‘oﬂgfm)
8 §
o — 0to 10V Max 5%
o 2 Common 2 mA or less
®™E
5 (%” 23 Current monitor 5 Vhnverter rated current Mulu—function analog

momnitor 2 (H4-04,H4-05)

* When an inductive load such as a relay coil is driven, insert a fly—wheel diode as shown in the

following figure.

External Power

Supply
48V orless T

e Fly—wh=ee| Diode

col””

50 MA or less ~=- - over.

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




1[12@) [18] 14 [ 15 [ 16 | 17 w_ ?-
1] 21 3] a] 5] 6] 7 | 8 ] ]

Fig. 11 Control Circuit Terminal Arrangement

(2) Precautions on Control Circuit Wiring

* Separate control circuit wires 1 to 33 from main circuit wires L1, L2, L3,
Bl,B2, U, V, W, ©, ®1, G2, @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.

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

Shielded Sheath  Armor

Toinverter shielded Insulate these parts
sheath terminal 12 with insulating tape.

Fig. 12 Shielded Wire Termination

3.4 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.
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4 OPERATION

A WARNING

+ Only turn 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.

- When the retry function (L5-02) is 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 if the
inverter should restart.) Failure to observe this warning can result in personal
injury.

- 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 injury.

- If an alarm is reset with the operation signal ON, the inverter restarts
automatically. Only reset the alarm after verifying that the operation
signal is OFF.

Failure to observe this warning can result in personal injury.

A CAUTION

- Never touch the heatsink or discharging resistor since the temperature
is very high.
Failure to observe this caution can result in harmful burns to the body.

- Since it is easy to change operation speed from low to high speed, 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.

* Do not change signals during operation.
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. 4.3.

This chapter describes the basic operation procedures of the VS—616G5.
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4.1 OPERATION MODE SELECTION

The VS—616GS5 has two opefation modes, LOCAL and REMOTE, as described

below.

These two modes can be selected by the digital operator

"LOCAL/REMOTE” key only while the operation is stopped. The selected
operation mode can be verified by observing the digital operator SEQ and REF LEDs

as shown below. The operation mode is set to REMOTE (run by control circuit

terminals 13 and 14 frequency reference and run command from a control circuit

terminal) prior to shipment. Multi—function contact inputs from control circuit
terminals 3 to 8 are enabled in both operation modes LOCAL/REMOTE.

e LOCAL

e REMOTE

Both frequency reference and run command are set by the
digital operator. SEQ and REF LEDs go OFF.
Master frequency reference and run command can be

selected as described below.

Table 9 Reference Selection in REMOTE Mode

Con—
stant
No.

Dugital Operator Display Name Remarks

b1-01

Reference Source

0  Master frequency reference from operator (d1-01)
(Operator REF LED is OFF)

1 : Master frequency reference from control circuit

Reference terminals 13 and 14 (Operator REF LED 1s ON )

selection 2 : Master frequency reference set by transmussion
(Operator REF LED blinks )

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

b1-02

Run Source

0 : Master frequency reference from operator (d1-01)

(Operator REF LED 1s OFF)
Operation 1 : Master frequency reference from control circuit
method terminals 13 and 14 (Operator REF LED 1s ON )
selection 2 - Master frequency reference set by transmussion
(Operator REF LED blinks )

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

DRIVE FWD
[ ]

-<4¢—— ON, OFF or blinking
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4.2 TEST RUN CHECKPOINTS

To assure safety, prior to initial operation, disconnect the machine coupling so that
the motor is isolated from the machine. If initial operation must be performed while
the motor is still coupled to the machine, use great care to avoid potentially hazardous
conditions. Check the following items 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 is securely mounted.

O All items are correctly earthed (grounded) .

4.3 SETTING THE LINE VOLTAGE USING JUMPER
(FOR 400V CLASS 18.5kW AND ABOVE)

Set the line voltage jumper according to the main circuit power supply. (See Fig.21.)
Insert the jumper at the appropriate location corresponding to the input line voltage.
It has been preset at the factory to 440V.

Example |
S e [ °

el

400/415V 440V 460V O

Fig. 13 Line Voltage Jumper (For 400V Class 18.5kW to 45kW)
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4.4 TEST RUN
(1) Digital Operator Display at Power—up

When the system is ready for operation, turn ON the power supply. Verify that
the inverter powers up properly. If any problems are found, turn OFF the power
supply immediately. The digital operator display illuminates as shown below
when turning the power supply ON.

DRIVE FwWD REV. <«@&— Mode Indicator LED: DRIVE/REMOTE
e (SEQ, REF) LED ON

Frequency Ref

«gE— Display Section: Displays frequency
U1-01 = 0.00 HZ reference (corresponding to
analog reference value)

DIGITAL OPERATOR
JVOP-130-

LOCAL
MENU ESC
REMOTE
DATA
JOG
J A J ENTER J

FWD XJR%

REV
® °
- v RUN sTOP. <gg— Operation Indicator LED : STOP LED ON

\

Fig. 14 Digital Operator Display at Power—up
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(2) Operation Check Points
Check the following items during operation.

0O 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.

O Current matches the load flow.

O Status indicator LEDs and digital operator display are correct.

(3) Example of Basic Operation

(a) Operation by Digital Operator
The diagram below shows a typical operation pattern using the digital operator.

@

q? @ 6Hz
| —\_ ‘ :
1 | I
1 1 I |
Power ! [Forward Run] |
N i E Reverse |
| Forward Jog Run || Frequency Setting || Frequency Reference Change | 60Hz

Fig. 15 Operation Sequence by Digital Operator
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Table 10 Typical Operation by Digital Operator

+ JOG run procedure

\ key.)

(® Frequency Setting
- Change reference value.

- Write—in set value.

display.

J

(@ Forward Run
- Forward run (15 Hz)

- (Runs while depressing JOG

-+ Selectoutput frequency monitor

DATA
ENTER

Change the value
by depressing

Ma)Z)

DATA
ENTER

Description Key Sequence Digital Operator Display
@ Power ON . Frequency Ref
- Displays frequency reference Ul-01 = 000HZ
l value.
Operation Condition Seiting LOCAL REMOTE LED OFF
| - Select LOCAL mode. [REMOTE (SEQ, REF)
@ Forward Jog Run ~ ~ ~ 106
(6 Hz) -/ -

[ Frequency Ref ]
- 000.00 HZ

Dagit to be changed blinks.

[ Frequency Ref }
015.00 HZ

F Entry Accepted }

[ Frequency Ref J
015.00 HZ

[ Frequency Ref ]
Ul-01=1500HZ

[ Output Freq J
Ul-02= 0.00HZ

[ Output Freq ]
U1-02 = 15.00 HZ

RUN LED lights. FWD LED lights.

g RUN
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Table 10 Typical Operation by Digital Operator (Cont'd)

Description Key Sequence Digital Operator Display
y
® Frequency Reference Value Change Y [ Frequency Ref J
(15 Hz to 60 Hz) / U1-01 = 015.00 HZ
- Select frequency reference
value display. DATA [ F{gquency Ref ]
ENTER ) 015.00 HZ
Change the value [ Frequency Ref ]
- Change set value. by depressing 060.00 HZ
M)
+ Write—in set value. DATA
ENTER Entry Accepted
[ Frequency Ref ]
060.00 HZ
Frequency Ref
- Select output frequency ESC J U1-01 = 60.00 HZ
monitor display.
A Output Freq
J U1-02 = 60.00 HZ
‘ Output F
FWD put r'req
® Reverse Run REV J [ U1-02 = -60.00 HZ J
- Switch to reverse run.
l REV LED lights.
@ Stop
« Decelerates to a stop. ° Output Freq )
P stop J [ Ul-02= 0.00 HZ
STOP LED lights.
(RUN LED blinks during
deceleration.)
® sror
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(b) Operation by Control Circuit Terminal Signal
The diagram below shows a typical operation pattern using the control circuit
terminal signals.

Forward (,SP
60 Hz h
i |
|
® e
N ¢ P9 5
1 | 6 Hz 1 i
] i r— i i
: i i
| i i
[PoweroN | ! 5 [ Reference Operation | | stop |
|
|
‘ :

i
| Forward Jog Run | [ Frequency Setting |

Fig. 16 Operation Sequence by Control Circuit Terminal Signal
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Table 11 Typical Operation by Control Circuit Terminal Signal

Description Key Sequence Digital Operator Display
@ Power ON Frequency Ref ]
- Displays frequency reference Ul-01= 0.00HZ
value. .
REMOTE mode is preset at the REMOTE LED lights. (SEQ, REF)
factory.
\
: Output Freq
Output Frequency Display [ e ]
+ Switch to output frequency A Ul-02= 0.00HZ
display.
\ Output Freq
@ Forward Jog Run Ul-02= 6.00 HZ
(6Hz)
+ Close between control circuit RUN LED hights. FWD LED lights.
termunals 1 and 11 with 7 and ®
11 closed to perform JOG run. RUN
+ Open between terminals 1 and

11, 7 and 11 after verifying
normal operation.

\

® Frequency Setting 7 l [ uffg?u:%co}.'o%eflz J
« Input frequency reference
voltage (current) by control For reference voltage 10V

circuit termunal 13 or 14 and
verify the input value by the
digital operator.

J

Output Frequency Display [ Output Freq ]
+ Selectoutput frequency monitor A Ul-02= 0.00 HZ
display.
\
Output Freq
@Forward Run . | v sooonz |
+ Close between control circuit
terminals 1 and 11 to perform RUN LED lights. FWD LED lights.
forward run.
® aun
‘ O F
utput Freq
® Stop [ U1-02= 0.00 HZ ]
+ Open between control circuit .
terminals 1 and 11 to stop < STOP LED lights.
operation. (RUN LED blinks during
deceleration.)

d STOP l




5 SETTING OPERATION CONDITIONS

5.1

DIGITAL OPERATOR

REMOTE
L] L]

JVOP-130
LOCAL MENU ESC
REMOTE
DATA
JOG
J A ENTER I‘
1 X~ >
REV RESET

171 ]

DIGITAL OPERATOR KEY DESCRIPTION

Mode Indicator LEDs

DnvGM odeD|sp|ay cere oo 2t st £ 20 e nmnne s smnee 2 e s

Lights when selecting dnive mode OFF when selecting
any mode other than drive mode

Rotating Direction Display
FW Lights at forward run
REV . Lights at reverse run

Remote Mode
Lights when selecting input mode from the control
circuit terminal
SEQ  Lights when selecting run command from
control circuit terminal
REF  Lights when selecting frequency reference
from control circuit terminals 13 and 14

- D|sp|ay e e

Dasplays set values of each function or monitoring
values such as frequency and output current (2 lines X
16 characters)

Menu Key

Displays the menu for mode selection

Escape Key
Returns to the status entered before [DATA/ENTER]
key was depressed

Write/Read Key
Selects mode, group, function or constant name Dis-
plays each constant set value while displaying a constant
name By depressing this key again, the set value is
written in

Menu/Number Change Keys
Selects mode, group, function, constant name or set
value
A Increment key
VvV  Decrement key

Digit Selection Key
Selects a digit of a set value to be changed The selected
digit blinks (Resets operation at faults )

Operation Command Keys

Operation command keys operate the inverter Enabled
only 1n the drive mode

* STOP Red LED lights by depressing STOP

* RUN Red LED hghts by depressing RUN
FWD/REV - Selects forward or reverse run

JOG Jog run 1s enabled while depressing this

key

Operation Mode Selection Key
The operation mode is alternated between REMOTE
and LOCAL (dgital operator)

* RUN or STOP LED changes in accordance with the following operations

N
Inv Output Frequency :

[sToR) i {som)’! —
Freq Setting, + :
| LED ® Ee3 8 ® &
B 23 ® o S R Note : Only a digit that is blinking

o .ON & BLINKING e.OFF

Fig. 17 Digital Operator Key Description

can be changed.
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5.2 DIGITAL OPERATOR MODE SELECTION

The digital operator of the VS—616GS5 has the following four modes.

Table 12 Digital Operator Modes

Mode Description
: Inverter operation 1s enabled Displays monitor value, fault trace or faults that occurred
Opetation previously
Initialize Sets and reads language displayed on the digital operator, level to set/read constants and
control method

Programming Sets/reads constants.

Auto—tunin Motor-related constants necessary for vector control are automatically set This mode 1s
9 not displayed at V/f control or V/f control with PG feedback

" Sets/reads constants changed from the values preset at the factory in programming mode or
Modified Constants auto—tuning mode The constants changed 1n imtialize mode are not displayed

Depressing the [MENU] key displays “Operation”. Change the mode display by
using or (V] key and select a mode by the [DATA/ENTER] key. Table 13
shows typical operation.
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Table 13 Typical Operation of Mode Selection

Description Key Sequence Digital Operator Display Remarks
- Displays Operation ** Main Menu **
MENU Operation
- Change the mode A [ ** Main Menu **
(Displays Imtialize.) Imtialize )
- Change the mode A [ ** Main Menu **
(D1splays Programmung ) Programming J
- Change the mode [ ** Main Menu ** ]
(Displays Auto-Tuning ) A ) Auto-Tuning
+ Change the mode ** Maimn Menu **
(D1splays Modified Consts ) A I [ Modftlil;d (?(l)l:sts ]
* Select Modified Consts Accel Time 1 Displays accel ime and 1ts setting
DATA [ C|_0|c c=e l20 0 Sec when accel time (C1-01) has
ENTER been changed
+ Return the display to Modified Consts ** Main Menu **
ESC Modified Consts
e/
+ Change the mode ** Main Menu **
(Displays Operation ) A Operation

The mode can be changed even during operation. Even if the mode is changed to the
programming mode to set/read constants during operation, the inverter continues
operation. The inverter does not operate even if the run command is input, when the

programming mode is selected and the inverter is stopped.

When the constants are set/read during operation, depress [MENU] key and then
[DATA/ENTER] key to return to the frequency reference value display (the same as
power—ON display).
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5.3 OPERATION MODE

The inverter can operate in this mode. Operation data or faults can be displayed.

Each time when depressing or key, an item to be monitored is changed.
If any fault occurs, the digital operator changes to the fault display automatically and

returns to the previous display by the [> RESET] key.

Table 14 Typical Operation in Operation Mode

Ren;arks

Description Key Sequence Digital Operator Display
POWER H Displays Operation | ** Main Menu **
ON #1 | MENU Operation
I Select Operation I % I
Displays frequency reference Frequency Ref To set frequency reference,
value setting * 1 U106 00 HZ depress the [DATA/ENTER] key.
The value to be set blinks

| Displays output frequency *1 A
L/

| Displays output current *| A
e/

| Displays output voltage *1 *2 A
/

| U2- 00 *3 1 A
L/

| U3-00*3 | A
e/
l Ul-[000 *3 | A l

Output Freq
U1-02 =60 00 HZ

Output Current
Ul-03=123A

Output Voltage

U1-06 =200 0 VAC

)

Function U2
Fault Trace

Function U3
Fault History

Function Ul
Momtor

(This setting 1s enabled at fre-
quency reference from the digital
operator or when using multi—
step speed commands d1-01 to
09)

*1 : Data to be displayed after the power supply ON can be selected by setting constant 01-02

(monitor selection after power up) among frequency reference value, output frequency, output

current or selected monitor. (Initial setting is set to the output voltage monitor. )

*2 : Another item to be displayed instead of output voltage can be selected by setting constant

01-01 (monitor selection).
*3 : For items to be displayed such as U1-00 U2-00 and U3-010] refer to Table A—4 ”Monitor
Constants List”.
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(1) Changing Frequency Reference Value
( Example )
Frequency reference value is changed from 0.00Hz to 60.00Hz using the digital
operator.

Table 15 Changing Frequency Reference Value -

Description Key Sequence Digital Operator Display Remarks

The nverter is 1n the LOCAL mode (Can be
operated from the keypad )

« Displays Operation ** Main Menu **
Operation

Frequency Ref

+ Select Operation
Ul-01= 000HZ

(Displays frequency reference ) ENTER

(=]

>

>
)

 Depress [DATA/ENTER] key Py [ Frpauency Ref J
The value to be set blinks ENTER
- Change the value 0 60.00Hz - MAR | [ foeorr )
. - DATA
Wnite-1n the constant ENTER [ Entry Accepted ]
Freguency Ref Returns to the frequency
06000 HZ ] reference value display after
Entry Accepted is displayed for
15 seconds

Frequency Ref
Ul-01=6000HZ ]

]

Note : Only the digit that is blinking can be changed.
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(2) Monitor Display

( Example )

Monitoring DC bus voltage (U1-07) during frequency reference display.

Table 16 Typical Monitor Display Operation

Description

Key Sequence

Digital Operator Display Remarks

- Displaying frequency reference

+ Displays U1-00 monitor

+ Select Ul-0C0

+ Displays U1-07

+ Returns to U1-000 display

- Returns to frequency reference display

<]

DATA
ENTER

SC

2l ] ©

Frequency Ref
U1-01 =60 00 HZ

Function Ul
Monitor

Frequency Ref
U1-01 = 60.00 HZ

DC Bus Voltage
U1-07 =303 VDC

Function Ul
Monttor

Frequency Ref
U1-01 =60 00 HZ




(3) Fault Display
When detecting a fault, the VS-616GS5 displays the fault contents on the digital
operator and activates fault contact output, the motor coasts to a stop. For the

display at fault occurrence or troubleshooting, refer to Table 27 Fault Diagnosis

and Corrective Actions”. Since the VS—616GS5 stores the information obtained

at fault occurrence in the inverter, the information can be verified. For details,
refer to Table A—4 “Monitor Constants List”.

( Example )

Verifying the status at fault occurrence and resetting the fault when overcurrent

occurs during operation at 60.00Hz.

Table 17 Typical Operation of Fault Display

Description Key Sequence Digital Operator Display Remarks
- Displaying frequency reference [ Frequency Ref
U1-01 = 60 00 HZ
+ Overcurrent occurs oC Dasplays the fault
Over Current
- Verify the status at fault occurrence ‘ A Last Fault
‘ Over Current
Frequency Ref
A U2-03 =60 00 HZ
/ Displays the status
immediately before the
fault occurred
A [ Output Freq
U2-04 =60 00 HZ
A [ Output Current
) U2-05=123A
+ Reset the fault Frequency Ref By resetting the fault, the
RESET Ul-01 =60 00 HZ display entered just prior to the

fault occurrence 1s returned

@

Fault reset cannot be activated while forward/reverse run signal from control

® circuit terminal is ON. Turn OFF the signal and check the safety of the sor-

rounding area, then reset the inverter.
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5 SETTING OPERATION CONDITIONS

5.4 INITIALIZE MODE

As described below, the language displayed on the digital operator, the access level
to set/read constants or control method (V/f control, vector control) can be selected.
Set constants A1-01 and A1-02 before use of the VS—616GS. The following table
shows the main constants for initialize mode.

Table 18 Initialize Mode

Con-
srslant Digital Operator Display Name Description
0.
Language selection 0 . Enghsh
Al1-00 Select Language (change enable during :
run) 1 : Japanese
0 - Exclusive for momtoring
1 . Constants for user selection
(Constants to be set/read can be programmed by
Access level opexator )
: 2 : QUICK-START
Al1-01 Access Level (change enable during ?Constants required for test run are set/read )
run) 3 - BASIC
(Normally-used constants are set/read )
4 - ADVANCED
(All constants are set/read )
0 V/fcontrol
Al-02 Control Method Control method selection ; . X{)‘;‘:ﬂgg‘xg&rc feedback
3 Flux vector
0 : No Inttialization
* 1110 - Imtiahization of user setting
A1-03 Imit Parameters Reset to factory defaults 2220 - 2-wire mitialization
3330 . 3-wire mtiahzation
Al _0: Enter Password Password Password setting
A2-01
When A1-01=1 (user program) 1s selected, selects the
A2“—)32 User Param 1 to 32 User setting constant constants that can be set/read by digital operator.

* Do not set the constants unnecessanly, or the constants are initiahzed (A 1-03) or some constants cannot be changed (A1-04)
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(1) Changing Control Method

( Example )

The control method is changed from open loop vector to V/f control.

Table 19 Changing Control Method

« Select Operation to display frequency
reference

-MENU |.

au

DATA

2
a'
=]

Operation

—

Frequency Ref
U1-01 =60 00 HZ

Description Key Sequence Digital Operator Display Remarks
- Displaying frequency reference Frequel;cy Ref
U1-01 =60 00 HZ
+ Displays Operation A MENU ** Main Menu **
/ Operation
- Displays Inittalize |\ 7 I | A I ** Main Menu **
Initialize
- Select Initiahze DATA ( Select Language When selecting Imtialize, Select
ENTER English Language 1s displayed
- Change the constant name |\ g I | A l [ Control Method
(Displays Control Method ) Open Loop Vector )
- By depressing DATA/ENTER key, constant DATA [ oAl_OE = %**t*
No and set value are displayed - ENTER pen L.oop vector J
- Change the control method |V I A l [ ellF_(g):trO'g ]
(Displays V/F Control ) ’
- Select V/F Control DATA [ Entry Accepted After displaying Entry Accepted
- : ENTER for 1.5 seconds, returns to the
- ‘control method display
+ Return to Operation ** Main Menu ** - _
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5 SETTING OPERATION CONDITIONS

5.5 PROGRAMMING MODE

The constants of the VS—616GS5 are composed of group symbols, function Nos. and
serial Nos. for-each function item as shown below. Use or[ V) key to change
the group, function or name display and select one by [DATA/ENTER] key. For
details of the constants, refer to Table A-5 ”Constants List” or Descriptive Manual
for Constants.

Constant No. .
b1-01
—I_— SerialNo.foreach - [— b : Application-related constants
function item
— C: Accel/decel time setting constants
Function No. — d : Frequency reference—related constants
— E : Motor-related constants
Group symbol

— F : Option—related constants
I — H: Control circuit terminal-related constants

— L : Protection—related constants

L— o : Operator-related constants

Constants to be set/read by digital operator can be selected by setting the access level
(constant A1-01) as described below.

Table 20 Constant Access Level

A1-01 Name . Description

Constants can be set/read in operation mode or initialize mode.
0 Exclusive for monitoring | Constants cannot be set/read in programming mode or modified
constants mode.

- Up to 32 constants to be set/read by digital operator can be selected

- When A1-01=01 1s selected, constants specified by A2-01 to 32
can be set/read by digital operator. Set the constant numbers in
A2-011to32..

» When constant numbers are not set in A2-01 to 32, user selected
constants by A1-01 cannot be set/read. i,

1 User selected constants

Constants required for quick—start operation are set/read. For details,
2 QUICK-START refer to Descriptive Manual for Constants.

3 BASIC Constants required for basic operation are set/read. For detatls, refer to
’ Descriptive Manual for Constants.

1 Constants required for advanced operation are set/read. For details,
4 ADVANCED refer to Descriptive Manual for Constants.
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( Example 1)
Select QUICK-START and change the decel time 1 (C1-02) from 10.0 to 20.0
seconds while frequency reference is displayed.

Table 21 C_hangjing_Const_ant Data when'QUlCI_(—START is Select_ed

- Change the constant name display

(Displays Decel Time 1)

- Depress DATA/ENTER key

The value to be set blinks

- Change the value to 20 0 seconds

« Write—in the constant

+ Return to Operation.

- Select Operation to display frequency

reference

DATA
ENTER

MA)Z]

DATA

ENTER )

MENU

DATA
|Enter )

Cl1-02= 100 Sec

Pecel Time 1
00100 Sec

Degel Time 1
00200 Sec

ﬁﬁﬁﬁﬁf_}r_\/—_\

Entry Accepted

** Main Menu **
Operation

Frequency Ref
Ul-01 =60 00 HZ

Descniption Key Sequence Digital Operator Display Remarks
- Displaying frequency reference Frequency Ref -
U1-01 =60 00 HZ
« Displays Operation ** Main Menu **
MENU Operation
- Displays Programming I I | l ** Main Menu **
. 4 A Programming
. grammu Refi S When selecting Programming,
Select Pro ng % © e'g?lc:ma(;urce the constant name and setting
are displayed
Decel Time 1

After displaying Entry Accepted
for 1 5 seconds, returns to the
decel time 1 display
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( Example 2)
Select BASIC and change the decel time 1 (C1-02) from 10.0 to 20.0 seconds
while frequency reference is displayed.

Table 22 Changing Constant Data when BASIC is Selected

Description Key Sequence Digrtal Operator Display Remarks
- Displaying frequency reference Frequency Ref
U1-01 =60 00 HZ
- Displays Operation ** Main Menu **
MENU Operation
« Displays Programming | I | I [ ** Main Menu **
7 A Programming
. Function bl When selecting Programmug,
Select Programming Ez‘;g; [ g?:fp:::ce Function b1 1s displayed
Searches for C1
- Change the function display. I\V I A I [ Function Cl
(Displays Accel/Decel ) | Accel/Decel
- Select the function (accel/decel time) DATA Accel Time 1
ENTER Cl-01= 100 Sec
- [ Decel Time 1 Dasplays C1-02
+ Change the name display -\ g I [ =
(Displays Decel Time 1) - | A Cl-02= 100 Sec
cel Time 1
- Depress DATA/ENTER key = [ %f)lo 0 Sec
The value to be set blinks g
1 Time 1
- Change the value to 20 0 seconds Rg L %8% 0 Sec
After displaying Entry Accepted
- Wnite-1n the constant _DATA_ [ Entry Accepted for 1 5 seconds, returns to decel
ENTER J time display.
L ** Main Menu **
- Return to Operation MENU Operation
S
[ Frequency Ref
» Select Operation to display frequency DATA U1-01 = 60 00 HZ
reference ENTER J
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( Example 3 )
Select ADVANCED and change. the decel time 1 (C1-02) from 10.0 to 20.0
seconds while frequency reference is displayed.

Table 23 Changing Constant Data when ADVANCED is Selected

Description Key Sequence Digital Operator Display - Remarks
+ Displaying frequency reference Frequency Ref
U1-01 =60 00 HZ
- Displays Operation MENU— I [ ** Main Menu **
Operation
- Displays Programming |\/ I A l [ **x Main Menu **
| ] Programming
- When selecting the program-
- Select Pio; n, DATA Group b S g prog
gramming ENTER [ © Appht CZ“ on ming mode, the-group menu 1s
i displayed
- Change the group name |\ 7 I A [ Group C R
(Displays Tuning ) | J Tuning
When selecting the group, the
+ Select the group DATA [ l;‘:;z%legell function menugls disggl‘:lygd
(Selects Tuning group ) ENTER Select a function name using A
or V key if necessary
- Select the function DATA [ B 1 _3;:(::1 T‘l'([)";’)l Sec When selecting the function, the
(Selects accel/decel time ) ENTER - constant name 1s displayed
- Change the constant name. Decel Time 1 Displays C1-02
(Displays Decel Time 1) I_JV _JA [ Cl-02= 100 Sec
- Depress DATA/ENTER key DATA Decel Time 1
The value to be set blinks ENTER 0010.0 Sec
- Change the value to 20 0 seconds Deggl Time 1 -
- MaZ)| [ Sl
After displaying Entry Accepted
. for 1 5 seconds, returns to decel
- Wnite—in the constant _DATA ¢ g
ENTER [ Entry Accepted time 1 display
+ Return to Operation - [ ** Main Menu ** -
(Displays Operation ) MENU Operation
; y : Frequency Ref
Seflect Operation to display frequency DATA [ U1-01 = 60 00 HZ
reference ENTER




5 SETTING OPERATION CONDITIONS

5.6 MODIFIED CONSTANTS MODE

Compares the constant values preset at the factory with the values changed by the
user, and displays the constants changed from the preset constants automatically. In
the modified constants mode, constants can be read; in addition, they can also be set
or changed. _

( Example )

Read the constants C1-01 (accel time 1) and E1-01 (input voltage) when the
factory settings have been changed. In addition, change the setting of E1-01
(input voltage) from 210V to 230V in this mode.

Table 24 Typical Operétion in Modified Constants Mode

Description

Key Sequence

Digital Operator Display

Remarks

- Displaying frequency reference

- Displays Operation

- Displays Modified Consts

« Select the Modified Consts.

- Displays the next—to—be—changed constant.

(Displays input voltage )

+ Depress DATA/ENTER key
The value to be set blinks

+ Change the value to 230V

- Wnite—1n the constant

- Displays the next—to—be-changed constant

+ Returns to Main Menu
(Displays Operation )

« Select Operation to display frequency
reference

MENU I

C

Frequency Ref
U1-01 =60 00 HZ

[

** Main Menu **

Operation

** Main Menu **
Modified Consts

Accel Time |
Cl-01= 200 Sec

Input Voltage
El-01= 210 VAC

Input Voltage
210 VAC

Input Voltage
230 VAC

[
[
[
C
[
[

Entry Accepted

(

Accel Time 1
Cl-0l= 200 Sec

MENU

DATA
ENTER

(

** Main Menu **
Operation

(

Frequency Ref
Ul-01 =60 00 HZ

When selecting Modified Consts
the constants which have been
changed from factory settings are
displayed

After displaying Entry Accepted
for 1 5 seconds, returns to input
voltage display
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6 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 in an electrical shock.

- Perform maintenance or inspection 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

elements. )
They are easily damaged by static electricity.

- 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.

This chapter describes basic maintenance and inspection procedures for

the VS-616G5.
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6.1

6.2

PERIODIC INSPECTION

The VS—616GS5 will function longer if it is kept clean, cool and dry, while observing
the precautions listed in Par. 2.3. Check for tightness of electrical connections,
discoloration or other signs of overheating or aging. Use Table 25 as your inspection
guide. Before servicing, turn OFF AC main circuit power and be sure that the
CHARGE LED is OFF.

Table 25 Periodic Inspection

Component Check Corrective Action
External Terminals, Loose screws Tighten
Unit Mounting Bolts,
Connectors, etc. Loose connectors Tighten
Heatsink Build-up of dust and dirt Blow with dry compressed air of 392x10? to

58 8 104 Pa (4 to 6kg-cm?) pressure

Blow with dry compressed air of 39 2x 104 to
Printed Circuit Board | Accumulation of conductive dust or o1l | 58 8 X 104 Pa (4 to 6kg-cm?2) 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 10?4 to

Power Elements Accumulation of dust and dirt 58 8% 10% Pa (4 to 6kg cm?) pressure

Smoothing Capacitor | Discoloration or odor Replace the capacitor or nverter umt

PARTS REPLACEMENT SCHEDULE (GUIDELINES)

Replace the following parts periodically, for a long, safe, trouble free working life
of VS-616GS5.

Table 26 Parts Replacement Schedule

Parts Interval (Approx.) Remarks
Cooling Fan 2 to 3 years Replace with new one.
Smoothing Capacitor 5 years ggg}:ﬁ?oxi;h new one. (Decided after
Breakers or Relays — Decided after inspection.
Fuse 10 years Replace with new one.

Aluminum Electrolytic 5 Replace with new one. (Decided after
Capacitor on PC Board years inspection.)

Operating conditions are as follows:
Ambient temperature : 30°C yearly average
Load factor : 80% or below

Operation rate : 12 hours or below /day




7 TROUBLESHOOTING

This chapter describes the inverter fault display and the fault contents
caused by motor / machine malfunctions and the corrective actions to be
taken.

7.1 FAULT DIAG_NOSIS AND CORRECTIVE ACTIONS

(1) When the VS—616GS5 detects a fault, the fault is 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.

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

(3) To restart, turn ON the reset input signal or depress [>RESET] key or shut OFF
the main circuit power supply once, to reset the stop status.
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Table 27 Fault Diagnosis and Corrective Actions

Rank*
Fault Display Description Details Corrective Action (Standard
Value)
Undervoltage in the direct current main
. circuit during running
DC B}é ‘ljn{'lervolt B (Puv) | Detection level A
£ 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 in the control circuit dunng | . Correct the hine voltage A
CTL PS Undervolt undervoltage (CUV) running
Uuvs3 The pre—charge contactor opened during
MC Answerback MC fault running A
+ The main circuit direct current voltage
uv fell below the PUV level
Under Voltage Momentary power loss | + The control power source fell below the — B
CUV level
+ The pre—charge contactor opened
+ Check the motor coil
resistance
ocC Overcurrent (OC) The inverter output current exceeded the | Extend the accel/decel time. A
Overcurrent OC level. .
+ Check the motor insulation
- Multi-meter check
+ Check that motor insulation has
not deteniorated
GF Grounding (GF) Inverter output grounding current . .
Ground Fault (Earth fault) exceeded 50% of inverter rated current f:heck that connection between A
inverter and motor 1s not
damaged
The main circuit direct current voltage
exceeded the OV level. L
DC Bu(s) (‘)/vervo]t Overvoltage (OV) Detection level Erxat:nd the de(t:eleratxon time, add A
200 V class: Approx. 400 V 1ng circut
400 V class Approx. 800 V
sc + Check the motor coil
- Load short—circuit (SC) | Inverter output (load) 1s short—circuited resistance A
Short Circuit . .
+ Check the motor insulation
. . Check for damaged transistor,
PUF - The direct current circuit fuse is blown ’
DC Bus Fuse Open Fuse blown (FU) + The output transistors were damaged g::d side short circurt, grounding, A
OH1 Heatsink overheat The transistor heatsink temperature Check the fan and ambient A
Heatsnk MAX tmp (OH1) exceeded the allowable value temperature
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- A
abled (L6-01=1 to 4), inverter output (when L6-01
OL3 current (1in V/f control) or inverter torque =3 or 4)
Overtorque detection 1 | reference (1n vector control) exceeded — )
torque detection level 1 (L6-02) for the B
time set by torque detection time 1 (when L6-01
(L6-03) or longer =lor2)
When torque detection selection 2 is en- A
abled (L6-01=1 to 4), inverter output (when L6-04
OL 4 current (in V/f control) or inverter torque =3ord)
Overtorque detection 2 | reference (in vector control) exceeded —_
torque detection level 2 (L6-05) for the B
time set by torque detection time 2 (when L6-04
(L6-06) or longer =1or2)

61




Table 27 Fault Diagnosis and Corrective Actions (Cont'd)

Rank*
Fauit Display - Description Details Corrective Action (Standard
Value)
PF + Inverter input power supply has + Check the line voltage
Input Pha Loss Input open—phase open—phase - Re—tighten the input terminal A
- - Large unbalance 1n nput 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 terminal A
SCrews
DynB rllt %‘ans: str ?ﬂ:’;g transistor The braking transistor has falled Replace the inverter A
The braking resistor umt temperature has
Dyn BrR;( Il-!lesistor Em:imsmor unit exceeded the allowable value Reduce the regenerative load A
(Protects only mverter built-in type)
oS The motor speed exceeded the overspeed
Overspeed Det Overspeed (OS) level - A
PGO + Check the PG line
PG open PG open circuit (PGO) | The PG line 1s broken « Check the condition of the A
motor lock or the load
DEV The deviation of the speed reference and
Speed Deviation Speed deviation (DEV) |speed feedback exceeded the regulation | Check the load B
level
. The digital operator was disconnected
OPR Digtal operator d
. uring operation by run command from Check th t t A
Oper Disconnect connection fault the dlggltgfope ratoz € operator connection
ERR EEPROM wniting fault | EEPROM internal data did not match
EEPROM R/W Err (ERR) when mmitializing the constant Replace the control card A
CALL . Control data was not received normally | Check transmission devices and
Serial Com Call SI-B transmission error | e power supply 1s turned ON transmussion signals c
CE Control data was not received normally | Check transmussion devices and
Memobus Com Err Transmission error when power supply 1s turned ON | transmsston signals A
In open loop vector control, 1t took 3 y
0’ (f: (l:? 1 Control fault seconds or more for torque limit during g:nes‘il;;thse motor—related A
ut of Contro deceleration to stop
+ Check that the torque limit
SVE The rotation position deviated by 10000 value 1s not too low.
Zero Servo Fault Zero—servo fault r/min or more dunng zero-servo opera- + Check that the load torque is A
tion not excessive
- Check the noise of PG signals
EF Operation reference Both FWD and REV run commands were
External Fault fault (External) clo_sed for 500 ms or more Check sequence circut B
. EF3 External fault at A
External Fault 3 terminal 3
EF4 External fault at Check the condition of the input B
External Fault 4 terminal 4 . terminal
zz:-l::::n occurred in the extemal control If the fault 1s displayed when
EF5 External fault at terminal 1s not connected, replace B
External Fault 5 termunal 5 the inverter
EF6 External fault at B

External Fault 6

terminal 6




7 TROUBLESHOOTING

Table 27 Fault Diagnosis and Corrective Actions (Cont'd)

Rank*
Fault Display Description Details Corrective Action (Standard
Value)
EF7 External fault at Check the condition of the input B
Extemal Fault 7 termnal 7 Fault occurred n the external control ;'t:‘"tnl::alfaull 1s displayed when
EF8 External fault at curcuit terminal 1s not connected, replace B
External Fault 8 terminal 8 the inverter
k\(; APSEIC(():II:)D ](((‘)/SES&I‘;C"O" fault kVA selection fault Check and set the constant data C
OPEO 2 Constant setting range
L fault Constant data 1s out of range Check the constant data settings C
amit (OPEOZ)
+ 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
oPp E. 03 input selection fault * Two or more HOLD, UP/DOWN, Check the constants C
Terminal (OPEO3) sample/hold commands are set
+ Two or more speed search |, 2, 3
commands are set
+ In B5-01 setting, both PID control and
UP/DOWN commands are set.
+ In H3-09 setting, terminal 13/14
selection and the value other than ”Not
used” are set at the same time
* In B1-01 setting, C-option is not
connected although frequency
OPEOS Option reference reference from C-option 1s selected
Sequence Select selection fault (OPEOS) | - In B1-02 setting, C—optron 1s not Check the constants C
connected although run command
from C-option 1s selected
In A1-02 setting,
+ PG 15 not connected although V/f
PC?OP tEMo gn S:?:étr:gmm?((’OPM) control with PG feedback 1s selected Check the constants, C
pt Missing + PG-B 1s not connected although flux
vector control 1s selected.
+ In H3-05 and H3-09 settings, the
OPEOT Multi—function analog i;me values are set except for 0 and
Analog Selection E'g#éos%emon fault * While AI-14B 1s connected, "0” 1s set Check the constants. C
in F2-01 and option/inverter selection
1s set 1n multi—function contact input
When the settings of E1-04 to E1-10 do
not satisfy the following conditions-
-FMax 2FA > FB 2 FMn
(E1-04)(E1-06)(E1-07)(E1-09)
\4
OPE1O0 V/f data setting fault
V/f Pt Setting (E1-04 to E1-10) Check the constants C

F

FA FMax
(E1-06) (El-04)

(E1-09) (EI-07)




Table 27 Fault Diagnosis and Corrective Actions (Cont'd)

Rank*
Fault Display Descnption Details Corrective Action (Standard
Value)
S When one of the following setting fault
occurs’
- - Carner frequency upper limit
OPE11 (C6-01) >5kHz, and Carner i -
Carr Frg/On-Dela Constant setting fault frequency lower mit (C6-02) =5kHz | Check the constants C
N Y - Carrier frequency proportional gain
(C6-03) > 6 and (C6-01) < (C6-02)
) - Setting error of upper/lower limit of
C6-01 to 03 and C8-15
B C 1 fault 1 « Transmission between the inverter and | - Insert the digital operator
CPF 0' 0 (83;:‘80)‘:"‘:““ ault digital operator cannot be established 5 connector again
COM-ERR(OP&INV) (Digatal operator seconds after supplying power . | - Check the control circuit A
transmission fault)’ - MPU penipheral element check fault wiring
; . . (mnitial) . + Replace the control card
i - Transmssion between the inverter and
digatal operator is established once - Insert the digital operator
CPFO1 (Cé)glt:rg} )c:rcult fault 2 after supplying power, but later connector again
COM-ERR(OP&INV) (Digital operator transmussion fault continues for more + Check the control circuit A
. transrmssion fault)- than 2 seconds winng
+ MPU peripheral element check fault - Replace the control card
(online)
CPFO02 Baseblock circuit fault A
BB Circuit Err (CPF02) .
CPFO03 EEPROM fault A
EEPROM Error (CPFO03)
Inverter control unit fault Replace the control card
CPFO04 CPU intemnal A/D A
Internal A/D Err converter fault (CPF04)
CPFO05 CPU external A/D A
External A/D Err converter fault (CPF05)
gptlroflg rrgr g:p;l‘f_)&c):onnecnon fault The option card is not installed correctly | Install the option card again A
A/D converter fault
CPF20 Opt: d (AI-14B) A/D erter
Option A/D Exror :Zzllo(gc i’p;zeg)reference fagllton card ( ) conv Replace the option card A

* The ranks are classified as follows:

Rank A:

Rank B :

Rank C:

Major fault (Motor coasts to a stop, operator indication lights, and fault contact is
output.)

Fault [Operation continues, operator indication blinks, no fault contact is output, and
minor fault contact is output (when multi—function output is selected).

Warning (Operation cannot be performed, operator indication lights, no fault contact
is output, no minor fault contact is output.)



L~ 7 TROUBLESHOOTING

7.2 MOTOR FAULTS AND CORRECTIVE ACTIONS

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

(2) If these inspections and corrective actions cannot solve the problem; contact

your YASKAWA representative immediately.

Table 28 Motor Faults and Corrective Actions

Fault Check Point Corrective Action
- + Turn ON power supply
Power supply voltage apphed to power supply | - Turn OFF power supply, and then ON again
termnals L1,1.2,L3? CHARGE LED1sON ? | . 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) | Turn OFF power supply, then turn ON again.
correct? .
Motor does not rotate | Motor locks due to excessive load? Reduce the load and release the lock
Fault displayed in operator display? Check troubleshooting table
FWD or REV run command entered? Check the winng
. + Correct the wining
9
Frequency setting voltage entered  Check frequency settng voltage
Reference selection (b1-01), operation method
selection (b1—02) correct? Input the correct set value
. Winng of termmals U(T1), V(T2), W(T3) | Match winng to the phase order of the motor
Motor rotation correct? leads U(T1), V(T2), W(T3)
reverses

FWD and REV wiring run signals entered?

Correct the wiring

Motor rotates, but

Wiring of frequency setting circuit correct?

Correct the winng

Reference selection (b1-01), operation method

With the digital operator, check the reference

variable speed not selection (b1-02) correct? selection or operation method selection
available
Load excessively large? Reduce the load
x‘::gt?mmgs (number of poles, voltage) Check motor nameplate specifications
Accel/decel speed change ratio for gears, etc
Motor r/min too high | correct? Check speed changer (gears, etc)
or too low.

Maximum frequency set value correct?

Check the maximum frequency set value

Use rectifier voltmeter. Voltage between motor
terminals not excessively reduced?

Check V/f charactenistics values

Motor t/min not
stable during
operation

Load excesstively large?

Reduce the load

Load varniation excessively large?

« Reduce the load variation
+ 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 wiring if
power supply is open phase

* For single~phase power supply, connect AC
reactor to the power supply.
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APPENDIX 1

SPECIFICATIONS

Table A-1 200 V Class Specifications

Control Characteristics

Models
CIMR-GSE_I 20P4 | 20P7 | 21P5 | 22P2 | 23P7 | 25P5 | 27P5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037 | 2045 | 2055 | 2075
CIMR-G5V[—_J
(","j‘;;u',‘ep"wb'e""°,§3; 055 | 11 |15 |22 {37 |55 |75 | 11 [, 15 | 185 | 22 | 30 |37 | 45 | 55 | 75
gMnverterCapacity | 15 | 23 | 30 |42 |67 |95 | 13 {19 |24 |30 |37 |50 | e |70 |85 |10
b
=
2 [ Rated Output
5 | Current 32 | 6 8 | 1754 25 | 33 | 49 [ 64 | 80 | 96 | 130 | 160 | 183 | 224 | 300
[V}
L
S \hf;?é%"pu' 3—Phase, 200/208/220/230 V (Proportional to mput voltage)
3
Q.
8 Eggﬂg,g;pm Up to 400 Hz available by programming
\F;gltt:géng:cti 3--Phase 200/208/220 V 50 Hz
§ Frequency 200/208/220/230 V 60 Hz
p=]
& | Allowable Voltage
% | Fluctuation +10%, -15%
=
S | Allowable
Frequency +5%
Fluctuation
Control Method Sine wave PWM
Starting Torque 150% / 1 Hz (150% / O r / min with PG)T
Speed Control
Rg.nge 1-100 (1 1000 with PG)
Speed Control
Accuracy +02% (2002% with PG) t

Speed Response

5Hz (30 Hz with PG) T

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

Frequency Control

Range 01 to 400 Hz

Frequency Digital command 0 01% (-10°C to +40°C)
Accuracy Analog command 0 1% (25°C £10°C)
Frequency Digital operator reference - £0 01 Hz
Resolution Analog reference - 003 Hz/60 Hz (11 bit + code)
Output Frequency

Resolution 0001 Hz

Overload Capacity 150% of rated output current for | minute
Frequency Setting

Signal -10to 10V, Oto 10V, 4to20 mA

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.
t Occasional tuning may be required.




APPENDIX 1 SPECIFICATIONS

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

Models
CIMR-G5EEC__] 20P4 | 20P7 | 21P5 | 22P2 | 23P7 | 25P5 | 27P5 | 2011 | 2015 | 2018 | 2022 | 2030 | 2037 | 2045 | 2055 | 2075
CIMR-G5V[]
ygg;:gg: rload 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
[/
§ Overload Motor coasts to a stop after 1 minute at 150% of rated output current
Q
é 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
}.E Momentary Power Immediately stop by 15 ms and above momentary power loss (Factory setting)
E;_.' Loss Continuous operation during power loss less than 2 sec 1s equpped as standard
Heatsink Overheat Protected by thermistor
Stall Prevention Stall prevention duning accel/decel and constant speed operation
Ground Fault Protected by electronic circuit (Overcurrent level)
E..%‘;:eazgg 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 chass:s type)
+ | Humidity 90% RH or less
(-]
£ | Storage 0
& | Temperature ~20°C to +60°C
|.|=>.| Location Indoor (protected from corrosive gases and dust)
Elevation 1000 m or less
Vibration 9 81m/s2 (1G) at 10 to less than 20 Hz, up to 1 96m /s2 (0 2G) at 20 to 50 Hz
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Table A-2 400 V Class Specifications

Models - -
CIMR-GSE[J 40P4 | 40P7 | 41P5 | 42P2 | 43P7 [ 4aPp | 45P5 | 47P5 | 4011 | 4015 | 4018 [ 4022 | 4030 [ 4037 | 4045 | 4055 | 4075 | 4110 (4160 | 4185 [ 4220 | 4300
CIMR-G5V[ i
g&x‘;uAtep“cable M?(tw 055 11 is 22 37 40 55 75 n 15 185 | 22 30 37 45 55 5 110 | 160 | 185 | 220 | 300
] Inverter Capaci‘kl’A 14 |26 [37 |47 |61 |86 [ 11 | 14 | 21 [ 26 {31 [37 [50 |61 | 73| 98 | 130|170 | 230 | 260 | 340 | 460
@
& [ Rated Output
g Current 18 34 48 62 8.1 11 14 18 27 34 41 48 65 80 96 128 | 165 | 224 | 302 | 340 | 450 | 605
o
§ '\‘,"g}:‘é;”'p"t 3—Phase 380/400/415/440/460 V (Proportional to mput voltage)
3 -
[=} =
8 ?l?etgge?'lg;{p ut - Up to 400 Hz available by programming
| Rated Input T
- Voltage and * 3—Phase 380/400/415/440/460 V 50/60 Hz
| Frequency i - i A
=]
& | Allowable Voltage R
& | Fluctuation +10%, —15%
2
.| Allowable
Frequency +5%
Fluctuation
Control Method _ Sine wave PWM
Starting Torque 150%/ 1 Hz (150% / O r / mun with PG) T
|
Ponog contr 1 100 (1.1000 with PG)
Ao aonirol 402% (£ 002% with PG) T
Speed Response 5 Hz (30 Hz with PG) t

Torque Limit Available (4 quadrantsteps can be changed by parameter setting )
% Torque Accuracy +5%
=
® | Frequency Control
‘g Range 0 1to 400 Hz
a
& | Frequency Digital command : 30 01% (~10°C to +40°C)
B | Accuracy Analog command 0 1% (25°C % 10°C)
[=
8 Frequency Digital operator reference 40 01 Hz
Resolution Analog reference 0 03 H/60 Hz (11 bit + code)
Output Frequency
Resolution 0001 Hz
Overload Capacity 150% of rated output current for ] minute
Frequency Setting
Signal -10to 10V, Oto 10V, 4t0 20 mA

Accel/Decel Time

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

Braking Torque

Approx 20%

* Based on a YASKAWA standard 4—pole motor for max. applicable motor output.

¥ Occasional tuning may be required.




APPENDIX 1 SPECIFICATIONS

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

gf’w?ﬁlfesez 40P4 | 40P7 | 41P5 | 42P2 | 43P7 | 44P0 | 45P5 | 47P5 | 4011 | 4015 | 4018 | 4022 | 4030 | 4037 | 4045 | 4055 | 4075 | 4110 | 4160 | 4185 | 4220
CIMR-G5V[ i
'Ig‘gt%rcgc\)’r? road Protected by electromc thermal overload relay
gs;arrc‘lt‘ar?:&us i Motor coasts to a stop at approx 200% of inverter rated current
" g:%gé::: e Motor coasts to a stop by blown—fuse
é Overload Motor coasts to a stop after 1 minute at 150% of rated output current
§ Overvoltage Motor coasts to a stop if converter output voltage exceeds 820 V
© | Undervoltage Motor coasts to a stop if converter output voltage drops to 380 V or below
§ Momentary Power Immediately stop by 15 ms and above momentary power loss (Factory setting)
© [Loss Continuous operation during power loss _less than 2 sec 1s equipped as standard
- Heatsink Overheat Protected by thermustor
Stall Prevention Stall prevention during accel/decel and constant speed operation
Ground Fault Protected by electronic circuit (Overcurrent level)
::%%Z;jgn 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 chassts type)
-g- Humidity 90%RH or less
g %?nrggsature ~20°Cto +60°C
E Location Indoor (protected from corrostve gases and dust)
Elevation 1000 m or less
Vibration 9 81m/s2 (1G) at 10 to less than 20 Hz, up to 1 96m / s2 (0 2G) at 20 to 50 Hz




APPENDIX2  DIMENSIONS (mm)

The figures below show a 200V 1.5kW model. Use open chassis type 200V/400V
15kW or less with the top and bottom covers removed.

} (1 +— =
OIAnoo:
e WU
NS { ‘Nv ] ]
- m N, | .

Fig. A-1 Dimensions of VS—-616G5

The following figure shows the mounting dimensions of 400V 185 to 300kW.

w4

0 O 0
W2 W3
« W1
Max. Applicable Motor
Output kW w1 W2 | W3 | W4 | W5 | W6
185, 220 750 440 310 850 285 565
300 750 440 310 873 298 575

Fig. A2 Mounting Dimensions of 400V 185 to 300kW



APPENDIX2 DIMENSIONS (mm)
Table A-3 VS-616G5 Dimensions (mm) and Approx. Mass (kg)
Motor Open Chassis Type (IP00) Enclosed Wall-mounted Type (NEMA1)
Capacity
Votage W /| H | D |[W |[H |H2|Mass| w | 4 | D |W1|HI | He [Mass|get
kW (kg) (kg)
055
1 140 | 280 | 160 | 126 [ 266 | 70 | 3 | 140 | 280 | 160 | 126 | 266 | 70 | 3 | M5
15
22
55 140 | 280 | 180 | 126 [ 266 | 70 | 45 | 140 | 280 | 180 [ 126 | 266 | 70 | 45 | M5
55 55 55
= 200 | 300 | 205 | 186 | 285 | 80 - 200 {300 | 205 | 186 | 285 | 80 - M6
]
200V 11 380 75
250 | 380 | 225 | 236 [ 365 | 75 | 11 | 250 225 | 236 | 365 1 | Mé
Class 15 400 275
185 610 875
325 | 450 | 285 | 275 | 435 | 75 | 28 | 330 285 | 275 | 435 32 | M6
22 675 1525
30 61 67
425 | 675 | 350 | 320 | 650 | 125 430 | 985 | 350 | 320 | 650 |2125 MI0
37 62 68
45
o 475 | 800 | 350 | 370 [ 775 {125 ] 80 | 480 | 1110 | 350 | 370 | 775 | 2125 | 87 [Mi0
75 575 | 925 | 400 | 445 [ 895 | 150 | 135 | 580 [1290 | 400 | 445 | 895 | 270 | 145 [M12
055
3 140 | 280 | 160 | 126 | 266 | 70 | 3 | 140 | 280 [ 160 | 126 [ 266 | 70 | 3 | Ms
15 4 4
2
140 | 280 | 180 | 126 | 266 | 70 140 | 280 | 180 | 126 | 266 | 70 M5
37 45 45
4
5.5
> "; 200 | 300 (205 | 186 [ 285 | 80 | 6 [ 200 | 300 | 205 | 186 | 285 | 80 | 6 | M6
1
T 250 | 380 | 225 | 236 (365 | 75 | 11 | 250 [ 380 [ 225 | 236 [365 | 75 | 11 | M6
400V 185 29 32
a 325 [ 450 | 285 | 275 [ 435 | 75 330 [ 610 | 285 | 275 | 435 | 875 M6
ass 22 31 34
30
785 875
37 325 [ 625 285 | 275 [ 610 [ 75 | 44 | 330 285 | 275 | 610 438 | M6
45 850 1525
55 81 87
455 | 820 | 350 | 350 | 795 | 125 460 | 1130 | 350 | 350 | 795 | 2125 MI0
75 82 88
110 375 135 375 145
575 | 925 445 | 895 | 150 580 | 1290 445 | 895 | 270 Mi2
160 400 145 400 155
185
950 [1450 | 435 | *2 [1400 | 25 | 360
220 - MI2
300 960 | 1600 | 455 | *2 [1550 | 25 | 420

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

*2 Refer to the mounting dimensions on page 70.
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APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.1 BRAKING RESISTOR UNIT

. For Models CIMR-GS5 * 20P4 to —G5 % 27P5 (200 V Class 0.55 to 7.5 kW),
Models CIMR—G5 * 40P4 to ~G5 % 4015 (400 V Class 0.4 to 15 kW)

Overload Relay Trip Contact
- Use sequencer to break -
power supply side on
.- - - overload rs[layy tnip contact Braking Resistor Unit #
of braking resistor unit
Short-ciggut
Bar
MCCB e ‘
3-Phase
7N\
. PowerSupply  Re—ds O—Mpy
200t0 230V N A A
50/60 Hz S m——
or N .
38010 460V T—0
50/60 Hz + 400/200 vV p,w, 3
e =]

THRX OFF ON. . wMC

Ground (200V Class 100Q or less

[T |

]
)
|
H .
1 | Overload Relay Trip Contact 400V Class 10Q or less)
1 | of Braking Resistor Unit THRX -
: M= 3 { [
: i [ Analog YT
H : Monitor 2 N ,4%  Mult—function Analog Output
: | ' ' AM" —10to +10V 2mA
: | : ! .5~ (Output Current at Factory
: H : [ 1— Setting)
. - | FI —_———— J
]
—J Mo
11 s ~3 Mult-function Analog Output
Anal I K
nalog ! : ~~. 1 —=10t0+10V 2mA
. Monitor 1 | —+=(FM 1+.)  (Output Frequency at Factory
D o~ [ BN Settin
Forward Run/Sto © O 4 1 Forward Run when 4; HEA P 9
CLOSED
Reverse Run/Stops—5 & | 2R Run when :Eﬁl’_‘r
Extemal Faut —— ! ! CLOSED !
r 5 O $ 3 i
1 | . ®
|FaultReset ~——pz | 4 Fault Contact Output
Muli-step S‘::ad s;ﬁ_ni 1 250 VAC 1 Aorless
Factory [ 1 5 | Multi—function 30VDC 1Aorless
R B { {Multstep Speed |
Setting Settng 2 o | 6 Contact Input )]
1
Jog Reference 5 o : 7 Multi~function Contact Output
\ 250 VAC 1 Aorless
L D O 4 8 30 VDC 1Aorless
1 (Signat during Running at Factory
] 1 _ Sequence Common Setting)
/l Termmal (OV)
1

12  Shield Sheath
Connection Terminal 2 Open Collector 1
2k (Zero Speed Signal at
RN T =y et
Oto+10V [ Supply +15V 20 2 Open Coliector 2 Muit—function Open
2kQ lo+ L 13 Master Freq Ref-17 _ (Speed Agree Signal { Collector Output
Master P : | 0to 10V (20k) }J: E at Factory Setting) 48V 50 mA or less
- 41020 mA 14 M Fi -4
;r;guree':\g ________ 7 r _f' 1' - 4 ﬁ?&mﬂzs%%) Mult—function
_ - Oto+10V Pl 16 Multi—function Analog Input Output Common
1 1 0to 10V (20kQ)
ov 4 1. P1 L17 (AuxFreq Ref at
_ '\ ) Factory Setting)
. OV
33 Freq Setting Power Supply
N -15V 20mA .

* Where * 1s “E” or “V"
t The transfi ris not y for 200V class

1 When instaliing a DC reactor (option), remove the common bar between 1 and @2 terminals
(provided as standard) and connect a DC reactor with the terminals

# When using the braking resistor untt, set constant L3-04 to “0” (stall prevention selection during
decel 1s disabled) If it 1s not changed, the inverter may not stop within set decel time




APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.2

BRAKING UNIT AND BRAKING RESISTOR UNIT

For models CIMR-G5 %2011, -G5% 2015 (200 V Class 11, 15 kW)

[r o
Braking Umt“I Braking Resistor
{(Option) . Untt (Option) T
Use sequencer to break I 1a%e.2
pow?r s(;lppl'z stm on act DC Reactor I
overload relay trip con (Option) t
of braking resistor unit F"’“m \ Overload Relay Trip Contact
Short—circuit
S = W 0 na
MCCB MC ,e 1 @ 2 @3 [S] '
7N
3-Phase R—e 0 O—M-—-I © L1 (R) uT) © Motor
Power Supply oM .
200t0230V = S—0O { ©12(S) V(T2 @-
50/60 Hz T O 4 QLM . w3 O
Foos==——— oo -44 : VS-616G5 !
PlmRx of ON M ' |
! 17 . @
| |Overioad Relay ntact ! Ground (1002 or less)
1 }of Braking Resistor Unit 1 =
: s THRX H -~
! H 23 1 ——-
' w2 : Analog f_{ L.
! H Monitor 2| _ I 4% Multi-function Analog Output
i 1 . Co Jamy =100 +10V 2mA
: i . ‘.7 (Output Current at Factory
) : oo 3 — Setting)
! .
L J nr
21) 11 i
» doqéq's 3 Multfunction Analog Output
* = Ana 'ty Ex* 1 -10to+10V 2mA
Forward Runlsm%—-c ., \' 31 5‘,’,"”“(';‘{3;?; . Monlrtgr 1122 ! ! i /FM‘\ __+_} (Oulput Frequency at Factory
Reverse Run/Stop_. | en PN ting)
| CEEEE—] ' 2 Reverse Run v o 1.
Braking Umt: H . when CLOSED (12)! I
[ |
~ 1External Fauit E—— 'l 3 '
Faut Roset = ! 4 ®
Fault Contact Output
Wuts step Speed Sating 1 || ! 250 VAC 1A or less
Factory ¢ Wl—TGpSBEé) ] 5 | Mult—function 30VDC 1Aorless
Setting Setting 2 5 1 i 6 Contact Input ®
"B
Jog Reference
6 Ly 7 : Multr—function Contact Output
Extemnal Basemocr | 250 VAC 1Aorless
_ 0—: ; 8.l 30 VDC 1Aor less
- ! F
: i 11 Sequence Common (SS;g:;z)dunng Running at Factory
\ ,l Terminal (OV)
12 Shield Sheath |
Connection Terminal Open Coliector 1
(Zero Speed Signal at
Freq Setting Powe Factory Setting)
Supply +15V
Open Coliector 2 Mult—function Open
2k Jo0H0V 3 M“‘ﬁ;\f req Ref._-— (Speed Agree Signal ¢ Collector Output
Master 010 10V (20ka) _q at Factory Setting) 48V 50 mA or less
Fraquency { | _4t020mA | 4 Master Freq Ref._]
Reference - 41020mA (250G) Mult—function
Oto+10V 16 Mult—function Analog Input Output Common

oV

0 to 10V (20kQ)
17 (Aux Freq Ref at

* Where * 1s “E" or “V" .
t When installing a DC reactor (option),

Factory Setting)
. OV

33 Freq Setting Power Supply '
-15V 20mA J

the bar b

(provided as standard) and connect a DC reactor with the terminals

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

1 D1 and 2 terminals
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3.2 BRAKING UNIT AND BRAKING RESISTOR UNIT (Cont’d)

For models CIMR-G5 %2018, —G5*% 2022 (200 V Class 18.5, 22 kW)

[e -
) Braking Unit Braking Resistor
(Option) . Unit (Option) T
—— 2
Use sequencer to break R
- ~ power supply side on sh
overload relay trip contact ort-circuit Bal
of braking resistor unit (Provided as Overload Relay Trip Contact
Standard
45— -
MCCB e 1 2 O3 o .
7N\
3-Phase Al ®) O—M— oo} U © Motor
Power Supply oM [ )
20010230 V S ———0,\ v(T2) @-
50/60 Hz T O W3
r _____________ -T? '
¢ |hRx_ oFF OoN MC ' o
O
] H t
] O [SA] ]
1 |Overload Relay Trip Contact 1 Ground (1009 or less)
t |of Braking Resistor Unit I =
1 M= 1 THRX 1 o
e % ' 2l (%
: - ! , Analog roT -
H | Monitor2 | H ! , it Mult—function Analog Output
! I [ 1 amy <1010 +10V2mA
[ | b s,/ (Output Current at Factory
: I ! 7~ Setting)
] ' ! H
1 ' —————-
J . r: ]
21 11 1 AL
Forward Run/Stop— 7 ™\ |1 Forward Run Whﬂ Analog- L) RN ﬂug’aji’:%"sn;;fog Output
0 O I CLOSED Monitor 11 { 22 L 4="pm¥J (Output Frequency at Factory
Roverse Run/Stop5—, | | 2F Run when VL) e Setting)
Braking Unn: : CLOSED
—
[
(X [}
~ | Extemal Faun E 1! |[ 13-
1
Fault Reset P ] 4 . ®
Mulr—stop Setting 1 | : 1 Fault Contact Output
Fact Change)——0 ! | 5 | Mult—function g%?;c s:;:;:zs
Sen.:ry { [Muit-step Speed L Contact Input
9 Setting 2 S o | 6 @
[
Jog Reference — ) .
0 04: T 7 — 9 Multi-function Contact Output
L Baseblodk— ! 8 * 250 VAC 1A of less
o—} i 1 30 VDC 1A or less
P! (Signal during Running at Factol
3 11_ Sequence Common Setting) 9 i
\ ,' Terminal (OV) 9
12 Shield Sheath ! X
2k Connection Terminal 25 Open Collector 1
N - {(Zero Speed Signal at
[1 N 15 Freq Setting Power :q Factory Setting)
L} S 15V 20 '
Oto+10V P ey ™ QOpen Collector 2 Multi-function Open
2kQ 0 + [ 3 Master Freq Ref . (Speed Agree Signal Collector Output
| 0 to 10V (20kQ2) -
- at Factory Setting) 48 V_50 mA or less
Master P | [} 14 Master Freq Ref y g
Frequency _420mA _'1__ ] er Freq -
Reference - f i 410 20mA (25002) Mult—function
Oto +10V P | 16 Mult—function Analog Input Output Common
T 0o 10V (20kQ)
oV , P 17 (AuxFreq Ref at
'\ ] Factory Setting)

* Where * 1s “E” or “V”

oV
33 Freq Setting Power Supply
-15V 20mA

1 When using the braking resistor untt, set constant L3-b4 to “0" (stall preveml:m selection during
decel 1s disabled) If it is not changed, the inverter may not stop within set decel time



APPENDIX 3 TYPICAL CONNECTION DIAGRAM

For models CIMR-G5 % 4018 to —G5 4045 (400 V Class 18.5 to 45 kW)

Use sequencer to break
power supply side on
overload relay trip contact
of braking resistor unit

MCCB

N
3-Phase RO O—M—
Power Supply )
380to4s0y S—O O-M—

50/60 Hz T——O/\()—-M—

THRX OFF QON MC

Overload Relay Tnp Contact
of ?__ratlag_ﬂg%smr Uit THRX

.
I
|
]
1
[}
i

1. .73 |£l "
i
i
|
I
I
I

J

|
]
]
]
!
]
]
]
1
'
i
1
L]
]
]
]
1 4
1
[

e |
r- External Fault ’5—

Fault Reset W

Ie 1
Braking Unit T Braking Resistor
(Option) 5 . Untt (Option) t
| | 1; ;
Short—circuit Bal H
{Provided as Overload Relay Trip Contact
Slandardf -
. D1 ®2 B3 =) '
Motor
460/440/415/
400/380V
Ground (10Q or less)
VS-616G5 r-q
) 1
B a8
Analog ] —-- -i
Monitor2 { i , 4% Mult—function Analog Output
! [ AM\' -10to0 +10V 2mA
) l ‘...’ (Output Current at Factory
H i 7_  Setting)
A --———d
[}
[N
al
oy LR 1 Multi-function Analog Output
alog f1 ) -10t0 +10V 2mA
1 Forward Run when| . 1 bosTs
CLOSED onitor 2201 A= FM 1+ l (Output Frequency at Factory
TR / Setting)
2 Reverse Run when [ A D

CLOSED

3

o—
Mutti-step Speed Setting 1

Fault Contact Output
250 VAC 1 Aorless
30VDC 1Aorless

)
i
I
(Master/Aux Change) o !
Factory ) T'Miitrstep Speed .

Setting Setting 2 .
)

5 1 Mult—function
Contact Input

@

Jog Reference o ||

L Extemal Baseblock O ¢

Mult—function Contact Output
} 250 VAC 1Aor less

30 VDC 1A orless
(Signal during Running at Factory

Sequence Common Setting)}
Terminal (OV)
12 Shield Sheath
Connection Terminal
2kQ 2 Open Collector 1
' M. (Zero Speed Signal at
J 3—. [ 15 grequenlge Z%Wme'{_ - Factory Setting)
Bt U +1
[ PPy Open Collector 2
I g o (peod Agea S o Ml rtn Open
Master N 0to 10V (20k) }-». at Factory Setting) 48V 50 mA or less
Frequency _4w20mA_P| _L I _ )14 MeasterFreq Ret
erence . 4 to 20mA (25002) Multi—function
Oto+10V Pl 1 16 Multi-function Analog Input Output Common
[ 0to 10V (20kQ)
oV 1P 17 (Aux Freq Ref at
! Factory Setting)
© oV
33 Freq Ssmng Power Supply '
* Where % 1s “E” or "V" —15V 20m i} l

t When using the braking resistor unt, set constant L3-04to “0” (stall prevention selection during
decel 1s disabled) f it 1s not changed, the inverter may not stop within set decel tme



3.3 THREE BRAKING UNITS IN PARALLEL

For models CIMR—-G5 * 2030 to —G5* 2075 (200 V Class 30 to 75 kW) -

Level
Detection |

Use sequencer to break
power supply side on

overload relay trip contact
of braking resistor unit

Thermal Overload
Protector

MccCB MC ®3 o '
D) Motor
3-Phase [ T——y | L1(R) u(T1)
Power Supply 4 O—M\ " L2(s
20010230V S=——C_C 1 ) v(12)
50/60 Hz T O\ i w(T3)
o e - - Cooling )
! OoN k Fan '
i THRX OFF ON Mmc : 8(€2) @
} | overload Retay fact ! VS—616G5 Ground (100Q or less)
b L sl e
] 1 2 1 [
1 -2 : Analog T—r-‘_-"""r—‘:
R - : H Monttor 2| : 1 1% Mult—function Analog OQutput
' i 1! “aMY =10to+10V 2mA
1 1 [ \._ ./ (Output Current at Factory
1 i 'y 17 Setting)
- H | S K
oYY =t A
L____ 3 r-r
R i - .
Contact —& { 34 Muitfunction Analog Output
Forward Run/Stop___.  /~y 1 Forward Run whenj Analog - :C\- 1 —10to+10V 2mA°g P
0 O ™ =0 CLOSED Monitor 1 gAYy (Soe:npm) Frequency at Factory
Reverse Run/Stop .. 2 Reverse Run when [N Ing,
25—t 1 CLOSED -
Braking Umt: I !
il
.- Ext | Fault T==="11
( emnal Fau o ol : 3_
Fault Reset o Y 4 ®
I Fauit Contact Output
Muti-ctep Speed Seting 1 | 250 VAC 1A or less
gzndl"’g P (M:":';:;c’“""‘) 5 ¢ 5 | Multi-function 30VDC 1Aorless
1 Contact Input
Setting 2 55 i : 6 ®
Jog Reference —— H
9 -0 O J| : — 9 Mult—function Contact Output
1 250 VAC 1 Aorless
e B o ot 10| t 30VDC 1Aorless
I (Signal during Running at Factory
: 1 Sequence Common Setting)
. ML Terminal (OV)
‘L’
. 12 Shield Sheath .
Connection Terminal 25 Open Collector 1
2kQ -~ (Zoro Speed Signal at
m‘ Y 5 Freq Setting Power| ¥ = , Factory Setting) _
’ oy Supply +15V 20m Open Collector 2 Mult—function Open
2kq [0t +10V 1, 13 Master Freq Ref _ (Speed Agree Signat > Collector Output
Master ™ 0 to 10V (20kR2) } :q at Factory Setting) 48V 50mA or less
Frequency st020mA © L | " |14 Master Freq Ref _|
Reference | | ~~ " 77 B T i I 4 o 20mA (2500Q) Mult—function
Oto+10V P L 16 Mult—function Analog Input r =~ Output Common
T | P 0to 10V (20kQ)
oV P l 17 (Aux Freq Ref at .
'\ 7 Factory Setting)
* Where * 1s “E” or “V" . oV
t When using the braking resistor untt, set constant L3-04 to

“0" (stall prevention selection during decel 1s disabled)

33 Freq Setting Power Supply
=15V 20mA
If t1s not changed, the inverter may not stop within set decel tim: - -



APPENDIX 3 TYPICAL CONNECTION DIAGRAM

For Models CIMR-G5 % 4055 to —G5 % 4160 (400 V Class 55 to 160 kW)

Use sequencer to break
power supply side on
overload relay trip contact
of braking resistor unit

Level
Detection ™

r
I- @3 ) ;-_j

Thermal Overload

Unit t

MCCB MC .
N
zonmy Al MLt 1 U O~
Fower Supply o/\o-—M— —tO L25) VS-616G5 V(r2) ©-°
50/60 Hz | P o_M_ © L3m w(T3) ©
400/200V (Lries
Fo————————— = Lt = QO Voltags Coolng
] ON ] Selection Fan
t {THRX OFF N MC i 0(¢ 2 400) o
| I 460/440/415/
1 ! 400/380V
1 | overtoad Relay Tiig Contact H T L Ground (1020rless)
1 | of Braking Resistor Unit } -
H M= 1 THRX 1 23 P sl
: ! i A '-L;-L,..
1 | Analog ! -: ==
! : Monitor2| i , 4% Mult—function Analog Output
' \ I “AMY —10t0 +10V 2mA
t 1 [ ‘< ./ (Output Current at Factory
] \ ! : - Setting)
! P R S—
[ I -
a Yol -
alii b {'L Multi—function Analog Output
e -7 —10to +10V 2mA
- 1 Forward Run when| Analog 1 "
Forward Run/Stopo——---(> " \ & CLOSED Monitor 1| | 22 | 1 H FM\ J g)etél;ut) Frequency at Factory
Reverse Run/Stop——s. | | 2 Reverse Run when 4 R Py 9
0~ O—t+—1 CLOSED polgs
Braking Unlt: 1
! I H
] == = 1
~|E Fault E 03 : : 3~
Fault Reset —_— 4 ®
Multst Sett ‘c )T Fault Contact Output
ep Speed Setting 1 H 250 VAC 1 Aorless
Factory m::u ZM::;) 5> o I 1 5 g;"l";g’;c"mt‘l 30VDC 1Aorless
ul npul
Setng { |3etngs " 6 P ®
1! .
Jog Referen: — 1
=9 = O : T 7 - 9 Mult—function Contact Output
- ] 250 VAC 1Aorless
_§Extemal Baseblodk ™5k 8 10 } 30 VDC 1A or less
b (Signal dunng Running at Factory
1 S Commo Setting)
\ /l Terminal (ov)
12  Shield Sheath
Connection Terminal 25 Open Collector 1
2kQ - (Zero Speed Signal at
I l ' } - Factory Setting)
1 Setting P -
[ Su'e:ply +123 2%wme;_ 2 Open Collector 2 Multi-function Open
2kQ Oto+10V [ Master Freq Ref - (Speed Agree Signal Collector Output
|
Master ™ 010 10V (20ke2) } ‘Q at Factory Setting) 48V 50 mA or less
Frequency . ao2omA Pl 1 1 44 wasterrreq Ret ]
Reference - [~ 1 ] 4 to 20mA (2500) Mutt~function
Oto+10V P ' Multi-function Analog Input Output Common
T P 0to 10V (20k)
oV L1 7_ (AuxFreq Ref at
'\ _t Factory Setting)
* Where * 1s “E” or “V" A '
+ When using the brakung resistor unt, set constant L3-04 to 33 Freq Semng Power Supply

“0” (stall p

If tt1s not changed the inverter may not stop within set decel tlme

during decel 1s d

-15V 2

-
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3.3 THREE BRAKING UNITS IN PARALLEL (Cont'd)

" For Models CIMR-G5 % 4185 to —G5 % 4300 (400 V Class 185 to 300 kW)

78

3 Thermal Overload
lor,
- 1
Level P
Detection ™| MASTER
SLAVE
Use sequencer to break Unit2
power supply side on
overload relay trp contact
of braking resistor unit
T h T‘q ‘ .
0——0-
MCCB ®1 @3 5]
N\
3-Phase | — o_M_......q @ L1(R) u(m) @ M°'°'
Powel I 4 ‘: M
o torASslfl)p\‘; ly s 0 L2(S) VS-616G5 V(T2) @
50/60 Hz T3 M O L3M Coolng ~ W(T3) &’
Fan
| pfeisedediidneinl Voltage .Q X
Selection O
b B (74000
460/440/415/
O. O 400/380V
monligswcnm Ground (10 or less)
M= o~
[
a. o
Analog ! Haan i i
Monttor 2 A L4 Mult—function Analog Output
a [ “am) =100 +10V 2mA
[ \¢ (Output Current at Factory
I 7_ Setting)
|
o e !
1 !
T
P 21 _: __;__ i g ._1 hﬂ%lt;-fur:%nsn :n:log Output
nal Uy =<1 -10to+ m
; \ 1 gtrggédnﬂun when| Monttor 1] | 2 | ! l . ;h;\‘ . _: (sglt‘ttpm Frequency at Factory
-~ — in
Reverse Run/Stops—c ! } 2 Reverse Run when l NN 9
Braking Unti ! CLOSED
e S
. | External Fault Ff’-%: : J’!*l-1
Fault Reset — ! 14 ®
0 O 7T Fault Contact Output
Mum-ameed Setting 1 HE 250 VAC 1 Aorless
Factory (:‘dnl::st :m()’o_- 4—1 5 | Mult—function 30VDC 1Aorless
Setting I¢ s:thn gp pee | ¢ | Contact Input @
i '
Ji — 7
og Reference 5 L — 9 Mult-function Contact Output
8 250 VAC 1 Aorless
L Extemal Baseblock———= . N 1 30 VDC 1A or less
p ! 4 (Signal during Running at Factory
L 11 Sequence Common Setting)
M| Terminal (OV)
vy :
12 Shield Sheath
R Connection Terminal 25 Open Collector 1
2kQ _ (Zero Speed Signal at
'Ij_‘ Y 15 Freq Setting Power}:q Factory Setting)
1 - Supply +15V 20mA Open Collector 2 Mult—function Open
Oto+10V Py, 13 Master Freq Ref _ (Speed Agree Signal Collector Output
Mast 2kQ ! 0'to 10V (20k02) ’q at Factory Setting) 48V 50 mA or less
laster | -
4to 20 MA ] 14 Master Freq Ref _|
foqueansy § | —mF=E-- i B 410 20mA (2500) 7 Mult—function -
Oto+10V P L 16 Mult—function Analog Input Output Common
T 0to 10V (20kQ)
oV . Pl 17 (Aux Freq Ref at
— Factory Setting)
[ [
* Where * 15 “E” or "V~
1 When using the braking resistor uni, set constant L3-04 to 33 f:%(\‘, 32%?::\9 Power Supply

“0" (stall prevention selection during decel 1s disabled)

If 1t 1s not changed, the iInverter may not stop within set decel time




APPENDIX3 TYPICAL CONNECTION DIAGRAM

Short—circut Bar
(Provided as @ -
Standard)

um)©
©=0
WT3)Q

3.4 VS OPERATOR MODELS JVOP-95 AND JVOP-96

Motor

Ground (1009 or less)

MCCB
N
- W © Li(R)
3-Phase
Power Supply SO ©L25) ys-616G5
VS Operator Models JVOP-95, -96 !
— e
! @
FWDRUN STOP REV RUN .
1 1l R 1 Forward Run when
t T L y ! CLOSED
HE— :‘_515_} 2 1 : 2 Reverse Run when
U B v, [ cLoseo
' RESET — P 3
5ol 4l ML W
) saamn | T
MASTER +_ AUX 5I vy 5
\":_’_-Fé ] Mult~function
T Y 6 Contact Input
. \ :
Y
]
. ' l 8
" | ;41 Sequence Common Termmnal
T (ov)
. Shield Sheath Connection
151 Terminal
15 Freq Setting Power Supply
FREQ SET 1l +15V 20mA
{1 13 Master Freq Ref O to 10V (20kQ)

SOURCE

MTR CAL

14 Master Freq Ref 4 to 20mA (2500)

16 Mult~function Analog Input
0 to 10V (20kQ)

ov

Freq Setting Power Supply
—15V 20mA

0—] Mum—iuncuon Contact

actovy

Fauit Contact Output

I

23 Mut—function

' 1 -~
21 Multi-function } "q
Analog Output

FREQ
METER
F1

at Factory Setting)
22

Slgna.l during Flunnmg at

Analog Output 2

(Output Frequency 2

Open Coliector 1
(Zero Speed Signal at
Factory Setting)

Open Collector 2 Mult—function Open

(Speed Agree Signal Collector Output

at Factory Setting) 48V 50 mA or less
]

Mult—function

Output Common
. Note Main circurt terminals are indicated by

200V 7 5kW / 400V 15kW models or below
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3.5 WITH TRANSISTOR.OPEN COLLECTOR FOR OPERATION

SIGNAL

(Shon—celzcult Bar -

Provided as

Standard | ‘ - ¥ .
., ®1 @2 ©

- MCCB B 1 B 2
Motor
3-Phase um ©
Power Supply VS-61665 49
380 t0 460 V ©-
-50/60Hz W (T3) ©
-~ N 1
v 1 Forward Run when
Forward [
i _C v ELOSE . Ground (10022 of less)
un when
Reverse [ -
Run/Stop —‘< o 3?"055 23 [ _'|_ DL
[ e | Fault d ! Analog I
LN | 5 4 Monitor 2} ! ' o4 t Mult—function Analog Output
T | ' A Y —10to +10V 2mA
Fault Reset ( t : : . Pl ] < -/ (Output Current at Factory
Fact g:o—ctiep&)sed e I 5 | Mult—function HE )= Setting)
actol iIng Ci ] t [
Facton (oo o carci S P omactinput e : )
Multi-step ! 21} 14 Vo 1.  Muit—function Anal
. fog Output
Speed Setting 2 Y B -+ F 1 1010 +10V 2mA
Jog Ref Momtor1| | 22} 4t 1 r:n;‘\-* (s(:‘utllﬁ;t) Frequency at Factory
1
External . v Vol
\ Baseblock Sequence Common (12) :
Terminal (OV)
[ Transistor Operation | Shield Shealh i
ON (Current sink state) when contact  2kQ Connection Terminal
closed Usethetransistorof 50 V50mA [—:I - - | Fault Contact Output
or above —y 15 Freq Seting Power 250 VAC 1A orless
0to+10V [ Supply +15V 20mA 30VDC 1Aorless
'
2kQ 13 Master Freq Ref
Master | : N 0o 10V (20k0)
Re'g mg 41020 mA L .
______ T T 14 Master Freq Ref Mult—function Contact Output
Oto+10V P ! : 410 20mA (2500) 250 VAC 1 Aor less
+—t 16 Multr Analog 30VDC 1Aorless
- i ypl T Input_oto10vV(20k) (Signal dunng Running at Factory
ov - Ly 17 (AuxFreq Ref at Factory Setting) Setting) :
\_J
- ) 0 )
33 Freq Setting Power Supply

Note Main circurt terminals are indicated by
200V 7 5kW / 400V 15kW models or below

80

—15V 20mA Open Collector 1
] (Zero Speed Signal at
b . Fact t
. ory Se If‘g) Mult—function
- Open Collector 2 ~Open Collector
Mn- (Speed Agree Signal | - Output .
-Q at Factory Setting) |48 V 50mA or
less
- Mult—function
Output C




APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.6 WITH CONTACT OUTPUT, OPEN COLLECTOR OUTPUT

Short-circutt Bar
i B SR IR 7
landal 8
MCCB ! '
L 2 Motor
L1(R] 1
it PN 2 e S G
Power SUpply g D O © L2(8) V({2 ©
380 to 460V N wond____ A
50/60Hz Tw——O O © L3M VS_616G5 Wle
* L}
R -
Forward un/Stog - [ 5 i 1F rd Run o
Reverse Run/Stop [ H CLOSED Ground {1002 or less)
o ' 2 Reverse Run when V=
] CLOSED aa| o~ 0T -l
- \
( Extemal Fault : : 3 - pre b Ty
Fault Reset ' i Monitor 2 P! 1+ Mult~function Analog Output
4 0} #1S —1010 +10V 2mA
Mult-step Speed Setting 1 Vo ! {AM} (Output Current at Factol
E (Master/Aux Change) : ] | \\. ) Semgg) ry
szctoryﬂ ? © T : 5 Multi-function . [
g ) [Mut-step Spee i ! Contact Input ri-k----- 4
ing 13 6
o, [ o
[ 1] N "
ence t - Mult—function Analog Output
0 Ao ot 7 Analog 1oL 71 J10t0+10V 2mA
Extemal Baseblock : i 8 Monitor 1 | | 22 ! ! PR g?e:tput) Frequency at Factory
i - = - ing
- © ©° : | - V(12 W Se- - Se_quencer (Exlemal)_
\ : 11 Sequence Common - |_ i ']
N ¢ T 1(ov) : Surge
' 1
12 Shield Sheath 8 Suppressor
Connection Te O O
2kQ
19! Fault Contact Output 250 VAC Max
[—:1.1 15 Freq Setting Power 250 VAC 1A or less '
B + Supply +16V 20mA 30VDC 1Aorless l
Oto+10V I : 13 Master Freq Ref 20
2kQ ™ 01to 10V (20kQ2) Mult—function Contact
Master P I ‘ Output 30 VDC Max
Frequency Ato20mA "] | ____A4 MasterFreq Ref 250 VAC 1 Aor lass
Reference , : : 4 to 20mA (2500Q) ' ?g VD(':d 1A orFI‘ess ' Fly-wheel
Oto+10V 16 Mutt—function Analog Input ignal during Running Diode
: : 010 10V (200) 9] .a !gac(ory Setting) '
ov 1 P‘ 17 (Aux Freq Ref at T 1
™7 T Factory Setting) 10 : !
g ! 0{{, TY 48 VDC Max
: Fi sel
l& 'l;req ngngI Dm
. ower Supply - \
~15V 20mA - 1§ Open Calledor 1 _ 48 VDC Max
- ro
R @ Famprgegm'%) | Blywheel .
y 148V 50mA orless
- 1 TOpen Callector 2
. - I !(Speed Agree Signal
- ' : at Factory Setting)
! '4gv 50mA or less
1 Mult—function
.~ Output Common I
. . ; Note Main circut terminals are indicated by

200V 7 5kW / 400V 15kW models or below

81



APPENDIX 4 CONSTANTS LIST

Table A—-4 Monitor Constants List

Control Method *
_ e g
g}gg::,g%?;;}g;, Digital Operator Display %%1“ Constant Name Unit Vi with Open
) co\rll{frol FZEE- Loop Vzlt‘:]tér
back Vector
Frequency Ref U1-01 |Frequency reference oolHzt O O O O
Output Freq Ul-02 | Output frequency 001Hzt O O O O
Output Current Ul1-03 | Output current 01Al O O O O
Control Method | U1-04 | Control method — O O O O
Motor Speed U1-05 | Motor speed 00tHzt | X O 0] O
Output Voltage U1-06 |Output voltage 01V e} O O @)
DC Bus Voltage Ul—(;7 | DC bus voltage 1v O O O O
Output kWatts UI-08 |Output power i 01kW | .O O ®) O
Torque Reference U1-09 | Torque reference (internal) 01% X X O O
Input Term Sts Ul-10 | Input terminal status — O O O O
Output Term Sts Ul-11 | Output terminal status — O O O O
Int Ctl Sts 1 Ul-12 |Internal control status —_ O O O @)
Elapsed Time U1-13 | Cumulative operation time 1H O O O O
FLASHID Ul-14 | Software No (at FLASH side) — O O O O
Term 13 level Ul-1s | Sopeolarent termunal I3wput— | o1 | O | O | O | O
Monstor Term 14 level Ul-16 | Sopteol cwewt terminal 4wput | o1 | O | O | O | O
Term 16 level Ul-17 S“,’,'t‘;g crrcut termnal 16 mput 01% | O o) o| o
Mot SEC Current U1-18 | Motor secondary current (Iq) 01% O O O O
Mot EXC Current U1-19 | Motor exciting current (Id) 01% X X O O
SFS Output U1-20 |Output frequency after soft-start  |001Hzt | O O @) )
ASR Input Ul-21 | ASRnput 0.01% X O X O
ASR Output Ul1-22 | ASR output 001% X O X O
Speed Deviation U1-23 | Speed deviation 001% X O X O
PID Feedback Ul-24 |PID feedback amount 001% O O O O
DI-16 Reference U1-25 | DI-16H nput status — O O O O
Voltage Ref (Vq) U1-26 | Output voltage reference Vq o1V X X O O
Voltage Ref (Vd) U1-27 | Output voltage reference Vd o1V X X O O
CPUID U1-28 | Software No (at CPU side) — O @) O O
B ACR(q) Output U1-32 | ACR g-axis output 0 1% X X O O
ACR(d) Output U1-33 | ACR d-axis output 01% X X O O
OPE Detected Ul-34 | Constant No for OPE detection — O O O O

* Even if O is indicated, some constants are not displayed depending on access level.
t Depends on the setting of 01-01.

1 0.1A for models of 11kW or above.

# Not displayed for some models depending on software version No.




APPENDIX 4 CONSTANTS LIST

Table A—4 Monitor Constants List (Cont'd)

Control Method *
(O=Monitor enable,

- X= or di
g:ggg{,g%?;}g; Digital Operator Display gg,r]\t Constant Name Unit Y /:A :::: b
No. vi | PG| 0P| Fiux
control | Feed- Vector | Vector
back
Current Fault U2-01 | Current fault — O O O @)
Last Fault U2-02 |Last fault — O O O O
Frequency Ref U2-03 | Frequency reference at fault 001Hz O O O O
Output Freq U2-04 | Output frequency at fault 001Hz O O O O
Output Current U2-05 | Output current at fault o01At | O O O O
Motor Speed U2-06 | Motor speed at fault 001Hz X O O O
Fault Trace Output Voltage U2-07 | Output voltage reference at fault o1V O O O O
DC Bus Voltage U2-08 | DC bus voltage at fault v O O O O
Output kWatts U2-09 | Output power at fault 0 IkW O O O O
Torque Reference U2-10 | Torque reference at fault 01% X X O O
Input Term Sts U2-11 | Input terminal status at fault — O O O O
Output Term Sts U2-12 | Output terminal status at fault — O O O O
Inverter Status U2-13 | Operation status at fault — O O O O
Elapsed Time U2-14 | Cumulative operation time at fault 1H O O O O
Last Faulit U3-01 | Most recent fault — O O O O
Fault Message 2 U3-02 | Second most recent fault — @) O O O
Fault Message 3 U3-03 | Third most recent fault — O O O O
Fault Message 4 U3-04 | Fourth / Oldest fault — O O O O
Fault History Elapsed Time 1 U3-05 | Cumulative operation time at fault 1H O @) O @)
Elapsed Time 2 U3-06 | Accumulated time of second fault 1H O O O O
Elapsed Time 3 U3-07 | Accumulated time of third fault 1H O O O O
Elapsed Time 4 U3-08 | pecomulated tme of H | 0] o ]o | o

* Even if O is indicated, some constants are not displayed depending on access level.
T 0.1A for models of 11kW or above.

Note :

becomes the most recent tault (U3-01) and all the other faults move down one step.

If another fault occurs (i.e. fifth fault), then the oldest fault (U3-04) is lost. The fifth fault now
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Table A-5 Constants List-

. . Thé 1imtial settings are for open loop vector control (A1-02=2), 200V 0 4kW models
Constant . _ - _Name Intial | User | Constant Name Inial | User
No - (Digital Operator Display) Setting | Setting No (Digital Operator Display) Setting | Setting
A1-00 [ Language selection for digital operator display 1 T b6-01 | Dwell frequency at start - 00
(Select Language) . * (Dwell Ref @ Start)
A1-01 | Constant access level 2 b6-02 | Dwell time at start 00
(Access Level) (Dwell Time @ Start)
A1-02" | Control method selection - 2 b6-03 | Dwell frequency at stop 00
(Control Method) * (Dwell Ref @ Stop)
Al-03 | Imtahze 0000 b6-04 [Dwell ime at stop ) 00
(Init Parameters) . - (Dwell Time @ Stop)
Al-04 |Password 1 j 0000 _b7-01 | Droop control gan 1 00
(Enter Password) =| (Droop Gain) .
A1-05 |[Password2 - 0000 b7-02 | Droop control delay ime * 005
(Select Password) - - " - | (Droop Delay Time) °
A2-01 1o | User seiting constant o . - " | b8-01 |Energy-saving gain ) 80
A2-32 | (User Param 1 to 32) _ A (Energy Save Gan)
b1-01 -{ Reference selection - : 1 - | b8-02- | Energy—saving frequency - - .00
(Reference Source) -- - -~ - (Energy Save Freq) ~
b1-02 |Op hod selection - 1 b9-01 | Zero—servo gain 5
} (Run Source) (Zero Servo Gain)
b1-03 | Stopping method selection - 0 b9-02 | Zero-servo completion width 10
N (Stopping Method) . : . (Zero Servo Count)
bl-04 | Prohibition of reverse operation N 0 C1-01 | Acceleration time 1 ) 100
(Reverse Oper) “(Accel Time 1)
b1-05 | Operauon selection for setting of E1-09 or less .0 C1-02 | Deceleration ume 1 100
(Zero—Speed Oper) (Decel Time 1)
b1-06 | Read sequence input twice 1 - - C1-03 | Acceleration time 2 100
(Cntl Input Scans) ¥ ) (Accel Time 2)
bl-07 |Op ] after hing to remote mode 0 Ci-04 | Deceleration ime 2 100
(LOC/REM RUN Sel) (Decel Time 2)
b2-01 | Zero speed level (DC 1ny; braking starting frequency) 05 C1-05 | Acceleration time 3 100
(DClnj Start Freq) ' (Accel Time 3)
b2-02 | DCinjection braking current 50 C1-06 | Decelerauon time 3 100
(DCiny Current) (Decel Time 3)
b2-03 | DC imjection braking time at start 000 - | C1-07 | Acceleration ime 4 _ - - 100 _
(DCInj Time @ Start) (Accel Time 4) - -
b2-04 | DC njection braking ime at stop 050 C1-08 | Deceleration time 4 100
(DCIny Time @ Stop) (Decel Time 4) -
b3-01 | Speed search selection at start 0 C1-09 | Emergency stop time 100
N ~ -} (SpdSrch at Start) t (Fast Stop Time)
- b3-02 | Speed search operating current 100 C1-10 | Accel/decel ime setting umit 1
) (SpdSrch Current) 3 (Acc/Dec Units) - -
b3-03 | Speed search deceleration ime 20 Cl1-11 | Accel/decel ume switching frequency - 00 -
(SpdSrch Dec Time) (Acc/Dec SW Freq) _ -
b4-01 | Timer function ON-delay time 00 C2-0t | S—curve charactenstic ime at acceleration start 020
(Delay—ON Timer) (SCrv Acc @ Start) T .
b4-02 | Timer function OFF—delay tme 00 C2-02 | S—curve charactenstic time at acceleration end 020
(Delay-OFF Timer) (SCrv Acc @ End)
55-01" | PID control mode selection 0 C2-03 | S—curve charactenstic time at deceleration start 020
-| (PID Mode) - (SCrv Dec @ Start)
b5-02 | Proportional gain (P) R 100 C2-04 | S—curve charactenstic tme at deceleration end -1 000
(PID Gamn) - -|° -1 ..-|(SCrvDec @ End) - }
b5-03 | Integral (I) tme - 10 C3-01 | Shp compensation gain 10
| (PID I Time) (Slip Comp Gain) t
b5-04 | Integral (I) it 1000 C3-02 | Slip compensation primary delay ime 200 N
(PID I Limut) (Shp Comp Time) b
b5-05 | Differential (D) time 000 C3-03 | Ship compensation limit 200
} (PID D Time) - " | (Shp Comp Limut) -
b5-06 | PID hinut 1000 |~ C3-04 | Shp compensation selection during regeneration 0
) (PID Limut) ) B (Shp Comp Regen) - )
b5-07 |PID offset adjustment - - 00 C3-05 | Flux calculation method 0
(PID Offset) (Flux Select) -
b5-08 | PID primary delay ime constant 000 C4-01 | Torque compensation gain 100 i
~ (PID Delay Time) (Torq Comp Gain) -

* Not iuahzed (Domestc standard specificaons A1-01=1, A1-02=2)
t Not displayed for some models depending on software version No
1 Differs depending on the control method selection (A1-02)



APPENDIX4 CONSTANTS LIST

Table A-5 Constants List (Cont'd)

Constant Name Inthal | User | Constant Name Initial | User
No (Digital Operator Display) Setting | Setting No (Digital Operator Display) Setting | Setting

C4-02 | Torque compensation time constant 20 d4-01 | Frequency reference hold function selection 0
(Torq Comp Time) * (MOP Ref Memory)

C5-01 | ASR proportional (P) gain | 2000 d4-02 |+ ~Speed muts 1 25
(ASRP Gan 1) * (Trim Control Lvl)

C5-02 | ASR integral (I) time 1 0500 d5-01 | Torque control selection 0
(ASR 1 Time 1) * (Torq Control Sel)

C5-03 | ASR proportional (P) gain 2 2000 d5-02 | Torque reference delay time 0
(ASR P Gan 2) * (Torq Ref Filter)

C5-04 | ASRntegral (I) tme 2 0500 d5-03 | Speed limut selection 1
(ASR I Time 2) * (Speed Limut Sel)

C5-05 | ASR himut 50 d5-04 | Speed limut 0
(ASR Limut) (Speed Lmt Value)

C5-06 | ASR primary delay ime 0004 d5-05 | Speed hmut bias 10
(ASR Delay Time) (Speed Lmt Bias)

C5-07 | ASR switching frequency 00 d5-06 | Speed/torque control switching imer 0
(ASR Gain SW Freq) (Ref Hold Time)

C5-08 | ASR integral (I) hmat 1 400 E1-01 |Input voltage setung 200
(ASR I Limut) (Input Voltage) #

C6-01 | Carrier frequency upper himut 150 E1-02 | Motor selection 0
(Carner Freq Max) 1 (Motor Selection)

C6~02 | Carmer frequency lower limut 150 E1-03 | V/f pattern selection OF
(Carner Freq Min) 3 (V/F Selection)

C6-03 | Cammer frequency proportional gain 0 E1-04 | Max output frequency 600
(Carrier Freq Gain) b (Max Frequency)

C7-01 | Huntng prevention selection 1 E1-05 |Max voltage 2000
(Hunt Prev Select) (Max Voltage) #

C7-02 | Hunting prevention gain 100 E1-06 | Base frequency 600
(Hunt Prev Gain) (Base Frequency)

C8-08 | AFR gan 100 E1-07 |Mid output frequency 30
(AFR Gain) (M1d Frequency A) *

C8-30 [ Camer frequency selection during auto—tuning 1 0 E1-08 | Mid output frequency voltage 110
(Carrier 1n tune) (Mid Voltage A) *#

d1-01 | Frequency reference 1 000 E1-09 | Min output frequency 05
(Reference 1) (Min Frequency) *

d1-02 | Frequency reference 2 000 El-10 | Min output frequency voltage 20
(Reference 2) (Min Voltage) *#

d1-03 | Frequency reference 3 000 El-11 |Mid output frequency 2 1 00
(Reference 3) (Mid Frequency B)

d1-04 | Frequency reference 4 000 El-12 | Mid output frequency voltage 2 t 00
(Reference 4) (M1d Voltage B)

di-05 | Frequency reference 5 000 El1-13 | Base voltage 1t 00
(Reference 5) (Base Voltage)

d1-06 | Frequency reference 6 R 000 E2-01 | Motor rated current 190
(Reference 6) (Motor Rated FLA) b

d1-07 [ Frequency reference 7 000 E2-02 | Motor rated slip 290
(Reference 7) (Motor Rated Shp) t

d1-08 | Frequency reference 8 000 E2-03 | Motor no-load current 120
(Reference 8) : (No-Load Current) b

d1-09 | Jog frequency reference 600 E2-04 | Number of motor poles 4
(Jog Reference) (Number of Poles)

d2-01 | Frequency reference upper limut 1000 E2-05 | Motor line-to-line resistance 9842
(Ref Upper Linut) (Term Resistance) t

d2-02 | Frequency reference lower hmt 00- E2-06 | Motor leak inductance 182
(Ref Lower Limut) (Leak Inductance) :

d3-01 | Jump frequency 1 00 E2-07 | Motor iron—core saturation coefficient 1 050
(Jump Freq 1) (Saturation Comp 1)

d3-02 | Jump:frequency 2 00 E2-08 | Motor iron—core saturation coefficient 2 075
(Jump Freq 2) (Saturation Comp 2)

d3-03 | Jump frequency 3 00 E2-09 | Motor mechanical loss 00
(Jump Freq 3) (Mechanical Loss)

d3-04 | Jump frequency width 10 E3-01 | Motor 2 control method selection t 2
(Jump Bandwidth) (Control Method)

* Differs depending on the control method selection (A1-02)
t Not displayed for some models depending on software version No

¥ Setung umit and imitial setung differ depending on 1nverter capacity

# Set value for 200V class For 400V class, the value 1 twice as that of 200V class




Table A-5 Constants List (Cont'd)

Constant Name Initial User | Constant Name Inihal User
No (Digital Operator Display) Setting | Setting No (Digital Operator Display) Setting | Setting

E4-01 | Motor 2 max output frequency * 600 F4-03 | Channel 2 monitor selection 3
(V/F2 Max Freq) (AO Ch2 Select)

E4-02 | Motor 2 max voltage * 2000 F4-04 | Channel 2 gain 050
(V/F2 Max Voltage) t (AO Ch2 Gain)

E4-03 | Motor 2 max voltage frequency * 600 F5-01 | Channel 1 output selection 0
(V/F2 Base Freq) (DO-02 Chl Select)

E4-04 | Motor 2 mud output frequency 1 * 30 F5-02 | Channel 2 output selection 1
(V/F2 Mid Freq) b (DO-02 Ch2 Select)

E4-05 |Motor 2 mud output frequency voltage 1 * 110 F6-01 | Output mode selection 0
(V/F2 M Voltage) t: (DO-08 Selection)

E4-06 |Motor 2 min output frequency * 05 F7-01 | Frequency muluple selection 1
(V/F2 Min Freq) t (PO--36F Selection) B

E4-07 | Motor 2 mun output frequency voltage * 20 H1-01 | Mulu—function input (ternunal 3) 24

- (V/F2 Min Voltage) t3 (Termunal 3 Sel)

E5-01 | Motor 2 rated current * 190 H1-02 | Mula—function input (termunal 4) 14
(Motor 2 rated FLA) # (Ternunal 4 Sel) _

E5-02 | Motor 2 rated shp * 290 H1-03 | Mult—function input (terminal 5) 3(0)
(Motor 2 Ship Freq) # (Termunal 5 Sel) **

E5-03 | Motor 2 no-load current * 120 H1-04 | Mult—function tnput (terminal 6) 403)
(Motor 2 No-load I) # (Termunal 6 Sel) **

E5-04 | Motor 2 number of poles * 4 HI1-05 | Mulu-function input (terminal 7) 6(4)
(Motor 2 # Poles) R (Termunal 7 Sel) **

E5-05 | Motor 2 line—to-line resistance * 9842 H1-06 | Mulu—function input (terminal 8) 8(6)
(Motor 2 term Ohms) # (Termunal 8 Sel) *x

E5-06 | Motor 2 leak inductance * 182 H2-01 | Multa—function input (termunal 9-10) 0
(Motor 2 Leak) # (Termunal 9 Sel)

F1-01 |PG constant "~ 600 H2-02 | Mult—function input (terminal 25-27) 1
(PG Pulse/Rev) (Ternunal 25 Sel)

F1-02 on selection at PG open circuit 1 H2-03 | Mulu-function input (termunal 26-27) 2
(PG Fdbk Loss Sel) (Termtnal 26 Sel)

F1-03 | Operaton selection at overspeed 1 H3-01 | Signal level selection (termunal 13) 0
(PG Overspeed Sel) (Term 13 Signal)

F1-04 | Operation selection at deviation 3 H3-02 | Gain (termunal 13) 1000
(PG Dewiation Sel) (Termunal 13 Gain)

F1-05 | PG rotation 0 H3-03 | Bias (termunal 13) bias 00
(PG Rotation Sel) (Ternunal 13 Bias)

F1-06 | PG division rate (PG pulse momtor) 1 H3-04 | Signal level selection (termunal 16) 0
(PG Output Ratio) (Term 16 Signal)

F1-07 | Integral value duning accel/decel enable/disable. 0 H3-05 | Mult—function analog input (termunal 16) [}
(PG Ramp PI/I Sel) (Termunal 16 Sel)

F1-08 | Overspeed detection level 115 H3-06 | Gamn (ternunal 16) 1000
(PG Overspd Level) (Termunal 16 Gain)

F1-09 | Overspeed detection delay time 00 . H3-07 | Bias (termunal 16) 00
(PG Overspd Time) b (Termunal 16 Bias)

F1-10 | Excessive speed deviation detection level 10 H3-08 | Signal level selection (terminal 14) 2
(PG Dewiate Level) 1 (Term 14 Signal)

F1-11 [ Excessive speed deviation detection delay tme 05 H3-09 | Mult—function analog input (termnal 14) 1F
(PG Deviate Time) (Termunal 14 Sel)

F1-12 | Number of PG gear teeth 1 0 H3-10 | Gain (termunal 14) 1000
(PG# Gear Teeth 1) (Termunal 14 Gain)

F1-13 | Number of PG gear teeth 2 0 H3-11 | Bias (termunal 14) 00
(PG# Gear Teeth 2) (Terminal 14 Bias)

F1-14 | PG open—circuit detection ume * 20 H3-12 | Analog input filter tme constant 000
(PGO Time) (Filter Avg Time)

F2-01 | Bi—polar or um—polar input selection 0 H4-01 | Monitor selection (termunal 21) 2
(AI-14 Input Sel) (Termunal 21 Sel)

F3-01 | Digtal imnput option 0 H4-02 | Gan (termunal 21) 100
(DI Input) (Termunal 21 Gain)

F4-01 [ Channel ] momtor selection 2 H4-03 | Bias (termunal 21) 00
(AO Chl Select) (Terminal 21 Bias)

F4-02 |Channel 1 gain 100 H4-04 | Monitor selection (terminal 23) 3
(AO Chl Gan) (Termunal 23 Sel)
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* Not displayed for some models depending on software version No
t Set value for 200V class For 400V class, the value 1s twice as that of 200V class

1 Dffers depending on the control method selection (A1-02)

# Setting umit and 1mtial setting differ depending on inverter capacity

* * Ininial settings 1n the parentheses are values obtaned at 3-wire iitialization



APPENDIX 4 CONSTANTS LIST

Table A-5 Constants List (Cont'd)

Constant Name Imtial | User [ constant Name Initial User
No (Digital Operator Display) Setting | Setting No (Digital Operator Display) Setting | Setting
H4-05 | Gain (termunal 23) 050 L6-02 | Torque detection level 1 150
(Termunal 23 Gain) (Torq Det 1 Lvl)
H4-06 | Bias (termunal 23) 00 L6-03 | Torque detection time 1 01
(Terminal 23 Bias) (Torq Det 1 Time)
H4-07 | Analog output signal level selection 0 L6-04 | Torque detection selecion 2 0
(AO Level Select) (Torq Det 2 Sel)
H5-01 | Station address IF L6-05 | Torque detection level 2 150
(Senal Comm Adr) (Torq Det 2 Lvl) -
H5-02 | Communication speed selection 3 L6-06 | Torque detection time 2 01
(Serial Baud Rate) (Torq Det 2 Time)
H5-03 | Communication panty selection 0 L7-01 | Forward torque limt 200
(Senal Com Sel) (Torq Limut Fwd)
H5-04 | Stopping method after communication error 3 L7-02 | Reverse torque limut 200
(Senal Fault Sel) (Torq Linut Rev)
H5-05 [ Commumication error detection selection * 1 L7-03 | Forward regenerative torque limut 200
(Senal Flt Dtct) (Torq Lmt Fwd Rgn)
L1-01 | Motor protection selection 1 L7-04 | Reverse regenerative torque limt 200
(MOL Fault Select) (Torg Lmt Rev Rgn)
L1-02 | Motor protection time constant 10 L8-01 | Protect selection for internal DB resistor 0
(MOL Time Const) (DB Resistor Prot)
L2-01 | Momentary power loss detection 0 L8-02 |Overheat pre-alarm level 95
(PwrL Selection) (OH Pre—Alarm Lvl)
L2-02 | Momentary power loss ndethru ttme 07 L8-03 | Operation selection after overheat pre-alarm 3
(PwrL Ridethru t) t (OH Pre-Alarm Sel)
L2-03 | Min baseblock ime 05 L8-05 | Input open—phase protection selection 0
(PwrL Baseblock t) t (Ph Loss In Sel)
L2-04 | Voltage recovery ime 03 L8-07 | Output open—phase protection selection [}
(PwrL V/F Ramp t) t (Ph Loss Out Sel)
L2-05 | Undervoltage detection level 190 ol-01 | Momtor selection 6
(PUV Det Level) b (Monitor Select)
L3-01 | Stall prevention selection during accel 1 01-02 | Monmitor selection after power up 1
(StallP Accel Sel) (Power—-On Momitor)
L3-02 | Stall prevention level during accel 150 01-03 | Frequency umits of reference setting and momitor 0
(StallP Accel Lvl) (Display Scaling)
L3-03 | Stall prevention imt during accel 50 01-04 | Frequency umts of constant setting 0
(StallP CHP Lvl) (Display Umts)
L3-04 | Stall prevention selection during decel 1 0l-05 | Constant No display selection 0
(StallP Decel Sel) (Address Display)
L3-05 | Stall pr lection during r g 1 02-01 | LOCAL/REMOTE key enable/disable 1
(StallP Run Sel) (Local/Remote Key)
L3-06 | Stall prevention level during runming 160 02-02 | STOP key during control circuit termunal operation 1
(StallP Run Level) (Oper STOP Key)
L4-01 | Speed agree detection level 00 02-03 | User constant imtial value 0
(Spd Agree Level) (User Defaults)
L4-02 | Speed agree detection width 20 02-04 | kVA selection 0
(Spd Agree Width) (Inverter Model #) t
LA-03 | Speed agree detection level (+/-) 00 02-05 | Frequency reference setting method selection * 0
(Spd Agree Lvl + -) (Operator M O P)
L4-04 | Speed agree detection width (+/-) 20 02-06 | Operation selection when digital operator 1s disconnected 0
(Spd Agree Wdth + -) (Oper Detection)
L4-05 | Operation when frequency reference 1s missing 0 02-07 | Cumulative operation time setting —
(Ref Loss Sel) (Elapsed Time Set)
L5-01 | Number of auto restart attempts 0 02-08 | Cumulative operation time selection 0
(Num of Restarts) (Elapsed Time Run)
L5-02 | Auto restart operation selection 0 02-09 | Imtialize mode selection * 2
(Restart Sel) (Init Mode Sel) #
L6-01 | Torque detection selection 1 0
(Torq Det 1 Sel)

* Not displayed for some models depending on software version No
1 Setung umit and imtral setung differ depending on 1nverter capacity
1 Set value for 200V class For 400V class, the value 1s twice as that of 200V class

# Differs depending on area
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Table A-6 Multi—digital Output

Set Value Function Name SetValue.| Function Name
00 During RUN | - 10 Minor Fault
01 Zero Speed 11 Reset Cmd Active
02 Fref/Fout Agree | 12 Timer Output
03 |Fref/Set Agree | 13| FreffFout Agree 2
04 Freq Detect 1 14 | Fref/Set Agree 2
05 Freq Detect 2 15 Freq Detect 3 -
06 _ |Inverter Ready 16  _|Freq Detect 4
07 DC Bus undervolt 17 TrqDet INC
08 |BaseBIk 1 18 |TrqDet2NO
09 Option Reference 19 TrgqDet2NC
0A Remote Operation 1A Reverse Dir
0B TrqDet I NO 1B BaseBlk 2
0oC Loss of Ref 1C Motor 2 Selected
oD DB Overheat 1D Regenerating
OE Fault 1E Restart Enabled
OF Not Used IF Overload (OL1)
- 20 OH Prealarm
=T -21-2F |Not Used
30 Current / Trq LIM
31 Speed Limut
- 32 | Not Used
- 33 Zero Servo End
_ 34  _{During RUN2
. 35-3F | Not Used
. Table A-7 Multi-analog Input _
Set Value Function Name Set Value Function Name
-l - 00 Aux Reference 10 Fwd Torque Limit
01 Freq;le'ncy Gain _ 11 Rev Torque Limit _
02 Frequency Bias _ . 12 Regen Torq Limt
’ 03 - Voltage Bias 13 Torque Reference
04 Acc/Dec Change 14 Torque Comp
05 DClnyCurrent 15 -| Speed Limit
06 | OverTorque Level 16-1F [ Not Used
07 | Stall Prev Level *
08 Ref Lower Limit h
09 Jump Frequency * —
0A PID Feedback -
0B-OF | Not Used




MENU

Table A-8 Constants Array

Constant No
Group Function a B I A F
—| [Operation ‘|—w [ Monitor J—{ Ul [Momtor 01-14 15-19 20-29
U2 | Fault trace 01-14
U3 | Fault history 01-08
—| A [Intiahze } Al [Imtialize 00-04
A2 | User constants 01-32
| [ Programmung }-—[b [Apphication j—{ bl [Sequence 01-03 04 05-07
b2 | DC braking 01-04 05-07
b3 | Speed search 01-03 04
—| [Modified constants ] b4 [ Delay timers 01,02
b5 | PID control 01-08
b6 Reference hold 01-04
—| | Auto—tuning ] b7 | Droop control 01,02
b8 [ Energy saving 01,02
b9 | Zero servo 01, 02
| C | Tuning ‘l— Cl | Accel/decel 01,02 03, 04,09 05-08, 10, 11
C2 | S—curve accel/decel 01-04
C3 | Motor—slip compensation 01 02-04 04
C4 | Torque compensation 01 02
C5 | ASR tuning 01-04 05-07
C6 | Carner frequency 01 02,03
C7 | Hunting prevention 0l 02-04
C8 | Factory tumng 01-28
| d [Reference  |—{ dI [ Preset reference 01-04, 09 05-08
d2 Reference limit 01,02
d3 | Jump frequency 01-04
d4 -[ Sequence - 01, 02
d5 | Torque control 01-04
—I E | Motor }—— El V/f pattern 1 01-10 11-13
E2 | Motor setup 1 01-04 05-09
E3 | Motor 2 control method 01
E4 | V/f pattern 2 01-07
ES | Motor setup 2 01-05
—| F | Option J—] FI' [PG option semp 01 02-07 08-13
F2 | AI-14 setup 01
F3 DI-08, 16 setup o1
F4 | AO-08 setup 01-04
F5 | DO-02 setup 01,02
F6 |DO-08 sctup 01
F7 | PO-36F seup o1
—[H [Termnal ~ | H1 | Digital inputs 0106
H2 | Digital outputs 01-03
H3 | Analog inputs 01-07 08-12
H4 | Analog outputs 01-06
HS fee;;l communication 01-04
—| L [ Protection I—— L1 [ Motor overload 01,02
L2 | Power loss nde-thru 01-03 04, 05
L3 | Stall prevention 01,02, 04-06 |03 07,08
L4 | Reference detection 01,02 03-05
L5 | Fault restart 01,02
L6 | Torque detection 01-03 04-06
L7 | Torque limat 01-04- 05, 06
L8 | Hardware protection 01 02, 03, 05, 07 | 04, 06, 07-13
| o | Operator ol [ Monitor select 01-04 05
02 [ Key select 01-04 05-08
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