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

This manual may be modified when necessary because of improvement of the product, modifica-
tion, or changes 1n specifications.
Such modifications arc denoted by a revised manual No.

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

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




NOTES FOR SAFE OPERATION

NOTES FOR SAFE OPERATION

Read this instruction manual thoroughly before installation, operation, maintenance or inspection of
the VS-616GS5. In this manual, NOTES FOR SAFE OPERATION are classified as "WARNING” or
”"CAUTION".

AWARNING

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

/A CAUTION

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

Even items described in |\ CAUTION | may resuli n a vital accident in some situations. In either

case, follow these important notes.

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

RECEIVING

/A CAUTION

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




INSTALLATION

/\ CAUTION

(Ref. page)

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

cover.

Otherwise, the main unit may be dropped causing damage to the unit. ~ .......... 12
e Mount the inverter on nonflammable material (1.e. metal).

Failure to observe this cautioncanresultinafire. ........... ... ... ... ... ... 12
« When mounting units in an enclosure, install a fan or other cooling device

to keep the intake air temperature below 45°C.

Overheating may cause a fire or damage totheumt.  ..... .............. ... 12

WIRING
(Ref. page)

 Only commence wiring after verifying thatthe power supply is turned OFF.

Failure to observe this warning can result in an electrical shock ora fire.  ...... .17
 Wiring should be performed only by qualified personnel.

Failure to observe this warning can result in an electrical shock orafire.  ........ 17
» When winng the emergency stop circuit, check the wining thoroughly

before operation.

Failure to observe this warning can result in personal injury.  .................. 17
» Make sure to ground the supply neutral.

Failure to observe this warning can result in an electrical shock and inverter

damage. ... 21

« Make sure to ground the ground terminal (Q)before connecting the other
terminals.
Failure to observe this warning can result in an electrical shock.  ............... 21




NOTES FOR SAFE OPERATION

/A CAUTION

(Ref. page)

¢ Verify that the inverter rated voltage coincides with the AC power supply

voltage.

Failurc to observe this caution can result in personal injury ora fire.  ..... ...... 17
» Do not perform a withstand voltage test of the inverter.

It may cause semi—conductor elements to be damaged.  ........... .......... 17
» To connect a braking resistor, braking resistor unit or braking unit, follow

the procedures described in APPENDIX 3.

Improper connection may cause afire.  ............ ... ... i i, 17
¢ Tighten terminal screws to the specified tightening torque.

Failure to observe this caution canresultmmafire.  ........ ................. 17
* Never connect the AC main circuit power supply to outputterminals U, V

and W.

The mnverter will be damaged and invalidate the guarantee.  .................. 21




OPERATION

/A WARNING

» Onlyturn ONthe input powersupply after replacingthe front cover. Do not
remove the cover while current is flowing.

* 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.)

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

« lfanalarmis resetwiththe operation signal ON, the inverter restarts auto-
matically. Only reset the alarm after verifying that the operation signal is
OFF.

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

Failure to observe this warning can result in personal injjury.  .............

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

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

(Ref. page)

/A CAUTION

» Nevertouch the heatsink or discharging resistor since the temperature 1s
very high.

» Since itis easy to change operation speed from low to high speed, verify
the safe working range of the motor and machine before operation.

» Install a holding brake separately if necessary.

» Do not change signals during operation.

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

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

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

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

The machine or the inverter may be damaged.  ........................

The inverter may be damaged. For supply voltage, follow Par.4.3.  .......




NOTES FOR SAFE OPERATION

MAINTENANCE AND INSPECTION

/A WARNING

* Never touch high—voltage terminals in the inverter.
Failure to observe this warning can result in an electrical shock.  .............. 61

* Replace all protective covers before powering up the inverter. To remove
the cover, make sure to disconnect supply mains.
Failure to observe this warning can result n an electrical shock.  ............... 61

* Perform maintenance or inspection only after venfying that the CHARGE
LED goes OFF, after the main circuit power supply I1s turned OFF.
The capacitors are still charged and can be dangerous.  ....................... 61

* 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 s:hock.)
Failure to observe this warning can result in an electrical shock.  ............... 61

/A CAUTION

(Ref. page)
* The control PC board employs CMOS ICs. Do not touch the CMOS ele-
ments.
They are easily damaged by static electricity.  ................c0oouuneon.. ... 61

* 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.  ................... 61

* When removing the wiring, remove the ground wire last.

OTHERS

/A WARNING

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




WARNING LABEL

A warning label 1s displayed on the front cover of the inverter, as shown below. Follow these instruc-
tions when handling the inverter.

;’,gglsspeen

Warning Label ——l: &

Model CIMR-G5C43P7

Warning Label

/A WARNING

May cause injury or electric

shock.

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

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

« Use proper grounding techniques.

» Make sure to ground the supply neutral.
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1 RECEIVING

/\ CAUTION

« Do not install or operate any inverter which i1s damaged or has missing parts.
Failure to observe this caution may result in personal injury or equipment damage.

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

1.1 INSPECTION CHECKPOINTS

(1) Receiving Checkpoints

Table 1 Checkpoints

Checkpoints

Descnption

the purchase order?

Does the nverter model number correspond with

Check the model number on the nameplate on the side of the
VS-616G5 (Refer to page 11)

Are any parts damaged?

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

Is hardware properly seated and securely tightened?

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

Was an instruction manual received?

VS-616GS5 Instruction manual (No TOE-S616-10 12)
VS-616GS5 Descriptive manual for constants (No  TOEZ-S616-10 11)

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-G5C40P4

Inverter Model —p»|

(MODEL

CIMR — G5C40P4 SPEC 40P41A Ye— Inverter Spec

Input Spec. —p»|

Output Spec —»|

LotNo ~—p»|

Senal NO —p»|

INPUT AC 3PH 380— 460V 50Hz
380- 460V  60Hz

OUTPUT _ AC 3PH 0-—460V 14kVA 18 A

LOT NO MASS 3 Okg e Mass

SER NO

\v YASKAWA ELECTRIC CORPORATION APAN

Fig. 1 Nameplate Data




1 RECEIVING

(b) Model Designation

CIMR - G5 C 4 0P4

Inverter ———,—
VS - 616G5 Seres

Symbol Specifications
C Europe use
Symbol Voltage
4 3—phase 400 V class
Fig. 2 Model Designation

(c) Specification Designation

Symbol | Max_applicable motor output
0P4 0 55kwW
oP7 1.1kW
to to
160 160kW

40P4 1 A

Symbol Voltage
4 3-phase 400 V class
Symbol | Max applicable motor output
0P4 0.55kW
oP7 1.1kW
to to
160 160kW

L

Rewvision symbol

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

Fig. 3 Specification Designation

1.2 IDENTIFYING THE PARTS

Front Cover ———— 4,

Protective Cover (top/bottom)

—— Symbol Enclosure
0 Open chassis type
1 Enclosed wall-mounted
type (IP20)
4-Mounting Holes

Digital Operator
JVOP-130

4—— Heatsink

Nameplate

Ventilation Slots

Fig. 4 Configuration of VS-616G5 (Model CIMR-G5C40P4)

1"
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2

2.1

INSTALLATION

A CAUTION

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

« Mount the inverter on nonflammable material (1.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 in-
take 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-616G5.

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 digi-
tal operator from the front cover.

Fig. 5 Removing the Digital Operator



2 INSTALLATION

(2) Replacing the Digital Operator

Engage the digital operator on claws

Digital Operator ——> ==, i zT L A in the direction shown by arrow 1
ffl : and then on claws B in the direction
shown by arrow 2 to lock the digital

operator.

Front Cover —

Claws A

Claws B

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.

13
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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.

Fig. 7 Removing and Replacing the Front Cover

Do not replace the front cover with the digital operator connected. The digital operator will
notbe connected to the inverter. Replace the frontcover 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
0O Ol sprays, splashes
O Salt spray.
O Direct sunlight. (Avoid using outdoors.)
O Corrosive gases or liquids.
O Dust or metallic particles in the air. (For enclosed wall-mounted type)
0 Physical shock, vibration.
O Magnetic noise. (Example: welding machines, power devices, etc.)
O High humidity.
O Radioactive materials.

O Combustibles: thinners, solvents, etc.

Climatic condition for temperature, humidity and air pressure should be 3K3 (prEN50178).

15
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24 CLEARANCES

Install the VS—616GS5 vertically and allow sufficient clearances for effective cooling as shown in Fig.

8.
* ;io mm or more ] Arr
T {— 120 mm or more a
Il " ] /.r.
i ]
A N
fl
k|0
'L
' ! -
_; 30 mm or more -—:Ilzl:——i——:* .
30 mm or more ) é i
_J L 120 mm or more
* ﬁ mm ofr more Air
(a) Front View (b) Side View
Fig. 8 Clearances
@ 1. The clearances required at top/bottom and both sides are common 1n open chassis type
(IP00) and enclosed wall-mounted type (IP20).

2. Remove the top and bottom covers to use the open chassis type of 15kW or less.

3. When installing the models of 30kW or more equipped with eyebolts, extra spacing will
be required on either side. For detailed dimensions, contact your YASKAWA representa-
tive.

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°Cto +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 * 1n 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.

* Wirning should be performed only by qualified personnel.
Failure to observe this warning can result 1n an‘clectrical 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.

/\ CAUTION

* Venfy 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 1n a fire.

This chapter describes the main circuit wiring and the control circuit wiring of the VS—616G5.

17
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3.1

CONNECTION DIAGRAM

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

Short-circuit Bar

DC Reactor
(Option)

_______ —
I
]
1

Senal Communication
RS-422/485

—

7,

—————bedea
[
T
--'_

+

\
!
[}

[

N

I

Fuse MCCB Line Filter
3-Phase U—-Z—OAO- / W,
Power Supply ~
380 to 460V L2—Z1HO
50/60 Hz — 0 M
PE T
- t—_———————
Run/Stop 5 o [ 1 Forward Run
Reverse HE when CLOSED
Run/Stop S o ' 2 Reverse Run
External 1 ! when CLOSED
Fault ———
—— 1 3 9
[ ° o/ , I Analog
Fault Reset I 4 Monttor 2 |
Multi—step Speed Setting 1 ; : i
'
Factory (Master/Aux Cgam(_t;) . s Mult—function |
Setting ﬁ Multi-step Speed H ; I Contact Input |
Setting 2 5 o : : |16 [
Jog Reference—— (L ! 7 21|
T T Analog
L ng;;;gnf;gk —_— : ! 8 Monitor 1 22 l
) - 1
1 1
[ Sequence Common —
H : T as ‘Term nal (OV)
Vo =
v B
iE Shield Sheath : I
CUI L}
2xa ] o Temnal_ ||
r:Ll gy 15 Freq Setting Power
L] . Supply 15V 20ma ||
2xa Oto+10V , 1
Master p 1t | | |
Frequency 410 20mA 1! 14 Master Fre
________ I S | q Ref
Reference N S _? 410 20mA (2500) | !_
Oto+10V [ 16 Mult—function Analogl— — — -
[ P Input =10 to +10V (20kQ)
ov I :
+—1

|
17 |
ov

25|
33 '}_ —
Frequency Setting | - 27]
Power Supply 76,

=15V 20mA .

]«

l

I

I

dl

Model CIMR-G5C47P5 J_:

Fig. 9 Connection Diagram

]
]
)
1
i
'
1
Lo
]
1
]
]

-

S

~ e

[ T

i
1+
4 ~, Mult—function Analog Output
f{AM } —10to +10V
~4~" (Output Current at Factory
1~ Setting, 5V / Inverter Rated
-—==-J  Current)
1
-+{_ Multi-function Analog Output
1 —10to +10V

= Mo+ (Output Frequency at Factory

g Setting, 0to 10 V/ 100% Fre-
quency)

Fault Contact Output
Contact Capacity
250 VAC 1A or less
30 VDC 1A or less

250 VAC 1Aorless
30VDC 1Aorless
(Signal dunng Running at
Factory Setting)

} Mult—function Contact Output

Opto—coupler Output 1
(Zero Speed Signal at

Factory Setting) Multi-function
Open Collector

Opto—coupler Output 2 { Output

(Speed Agree Signalat [ 48V 50 mAor

Factory Setting) less



3 WIRING

Circuit Descriptions
Refer to the numbers indicated in the diagram on the left.
(D These circuits are hazardous and are separated from accessible surfaces by protective barriers.

@ Thesecircuits are scparated from all other circuits by protective barriers consistin g of double and
reinforced insulation. These circuits may be interconnected with SELV (or equivalent) or non—
SELV circuits, but not both.

® Inverter supplied by four-wire—system source (neutral grounded)
These circuits are SELV circuits and are separated from all other circuits by protective barners
consisting of double and reinforced insulation. These circuits may only be interconnected with
other SELV (or equivalent) circuits. These circuits can be accessible orinterconnected with other
accessible SELV circuits.

Inverter supplied by three—wire—system source (ungrounded or corner grounded)

These circuits are not separated from hazardous circuits by protective barriers, but only with basic
insulation. These circuits cannot be accessed and must not be interconnected with any circuits
whichare accessible, unless they are 1solated frorn accessible circuits by supplemental insulation.

Layout of control circuit terminals

g |11]35]36[13][14]15]16]17[33]25[ 27]26 [42]a3] ¢ [18]19]20]
[1[2]3]4[s]6[7]8[21]2e[23]a7 [ao]a1][®] [o] [10]

19
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—— —~

&
- ndicates shielded wires and ¢ indicates twisted—pair shielded wires.

Either control circuit terminal 13 or 14 can be used. (For simultaneous inputs, the two
signals are added internally.)

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

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.

When using a braling resistor unit, set the constant L3-04 to “0” (stall prevention level
during decel 1s “disabled™). If it 1s not changed, the motor may not stop within the set decel
time.

When using model ERF braking resistor (inverter—mounted type); set the braking resistor
protection selection to “enabled”. If it1s not changed, the braking resistor cannot be pro-
tected.

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

The models 55 to 160kW cannot be connected with DC power supply.

Select RS—422 or RS—485 of serial communication (terminals 40 to 43) by using the dip
switch on the control PC board. The terminal functions differ between RS-422 and
RS-485.

Table 2 Functions of RS—-422 and RS—-485

Terminal No. RS—422 RS—485
40 R+ Receiver R+/S+ Receiver/
41 R- R-/S- Driver
42 S+ Driver R+/S+ Receiver/
43 S R—/S— Drniver




3 WIRING

3.2  WIRING THE MAIN CIRCUIT

/A WARNING

» Make sure to ground the supply neutral.
Failure to observe this warning can result 1n an electrical shock and inverter damage.

* Make sure to ground the ground terminal @ before connecting other terminal.
Failure to observe this warning can result in an electrical shock or a fire.

/A CAUTION

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

(1) Wiring Precautions for Main Circuit Input

(2) Installation of Mains Fuses

Aninput fuse is not provided with VS—616G5. Make sure to connect fuses between the AC
main circuit power supply and VS—616G5 put terminals L1, L2 and L3 to protect the input
diode or cables.

¢ Input diode protection

A semiconductor protection fuse 1s recommended to protect the input diode when a
short—circuit occurs 1n the inverter. Table 3 shows the recommended fuse specifica-

tons. Another fuse can be applied if 12t 1s smaller than that in the table and rated current
is larger than inverter input current shown 1n the table

¢ Cable protection

General fuse can be applied for cable protection. Follow the local safety regulation
for selection. Select the fuse whose rated current is larger than the mverter input cur-
rent shown in Table 3.

21



Table 3 Input Fuse Selection

Inverter Fuse
Max. Applicble | Rated Input Rated 12t max. (A2s) \" Manufacturer Type
Motor Output Current Current (at 460V)

(kW) (A) (A)

055 22 20 140 700 A70P20
11 4.1 20 140 700 A70P20
15 58 20 140 700 A70P20
22 75 25 220 700 A70P25
37 96 25 220 700 A70P25
40 13.2 25 220 700 A70P25
55 168 30 320 700 A7T0P30
75 26 30 320 700 GOULD A70P30

11 33 50 880 700 | SHAWMUT A70P50
15 40 60 1280 700 A70P60

185 46 70 1760 700 A70P70
22 58 80 2280 700 A70P80
30 72 100 3600 700 A70P100
37 88 125 5600 700 A70P125
45 106 150 8000 700 AT0P150
55 141 200 14400 700 A70P200
75 198 225 18400 700 A70P225
110 264 300 32400 700 A70P300
160 330 350 44000 700 AT0P350

Note Select the fuse whose specifications are more than rated current and less than 2t when using
a fuse other than 1n the table

(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 after1988), EG,
SG series by Fuji Electric Co., Ltd. (manufactured 1n or after 1984)

(c) Installation of Magnetic Contactor

When the main circuit power supply 1s 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 func-
tion and the motor coasts to a stop.

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.

e 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.



3 WIRING

@

o)

()

®

(@

(h)

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.

Installation of Line Filter

Install an input line filter to reduce EMC noise. For specifications of the line filter, refer
to Para. 3.4.

Installation of Reactor

When connecting an inverter (15kW or less) to a large capacity power supply transformer
{600k VA 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, nstall a DC reactor (optional) between nverter @1 and €2 terminals or an AC
reactor (optional) on the input side. Installation of a reactor is effective for improvement
of power factor on the power supply side.

Installation of Surge Suppressor
For inductive loads (magnetic contactors magnetic rclays, magnetic valves, solenoids,
magnetic brakes, etc.) connected near the inverter, use a surge suppressor simultancously.

Prohibition of Installation of Phase Advancing Capacitor

If a phase advancing capacitor or surge suppressor 1s 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.

Winng Precautions for Main Circuit Output

@

(b)

(©

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 rota-
tion is incorrect, exchange any two of output terminals U(T1), V(T2) or W(T3).

Strict Prohibition of Connection of Input Power Supply to Output Terminals

Never connect the input power supply to cutput terminals U(T1), V(T2) and W(T3).

Strict Prohibition of Short Circuiting or Grounding of Output Circuit

Nevertouch 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.
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(d) Prohibition of Connection of Phase Advancing Capacitor or LC/RC Line Filter

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

(e) Avoidance of Installation of Magnetic Starter

Do not connect a magnetic starter or magnetic contactor to the output circuit. If the load
1s connected while the inverter is running, the inverter overcurrent protective circuit
operates because of inrush current.

(f) Installation of Thermal Overload Relay

An electronic overload protective function 1s 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 athermal overload relay, set inverter constant L 1-01
to 0 (motor protection selection: disabled). Additionally, for thermal overload relay, at
50Hz set the same rated current value as that described on the motor nameplate, or at 60Hz
1.1 times larger than the rated current value described on the motor nameplate.

(9) Wiring Distance between Inverter and Motor

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

Table 4 Wiring Distance between Inverter and Motor

Wiring Distance between
Inverter and Motor Up to 20m Up to 40m More than 40m
Carrier Frequency 15kHz or less 10kHz or less 5kHz or less
(Set value of constant C6-01) (15.0) (100) 30

(3) Grounding

e 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.

¢ Use the ground wires described in Table 6 and keep the length as short as possible.
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* When using several inverter units side by side, ground the units as shown in Fig. 10,
(a). Do not loop the ground wires as shown 1n (b).

O X
LK)

(a) Acceptable (b) Not Acceptable

Fig. 10  Grounding of Three Inverter Units

(4) Functions of Main Circuit Terminals

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

Table 5 Terminal Functions

ch;'}&dsl_scﬁc ) 40P4 to 4015 4018 to 4045 4055 to 4160

Mﬁ&éf’g{,‘iﬁﬂ'ﬁ 0.55 10 15 kKW 18.5 t0 45 kW 55 to 160 kW

L1(R)

L2(S) Main circuit input power supply

L3(T)

u(m)

V(T2) Inverter output

W(T3)

B1

Braking resistor unit —
B2

© - DC reactor

o1 @1 -82) + DC bus terminals
+ DC bus terminals @1-0) - Brakingumt (P3-© )

@2 @®1-0) * Braking unit (D1 and @2 terminals not provided)*

(@3-0)
o3 -

t2 Cooling fan power

4 supply - Cooling fan power supply

€2 200 (Control power supply)

_ €1-€2200 200 to 230 VAC nput
€2 400 €1~ €2400 380 to 460 VAC nput

@ Ground terminal

* The models of 55 to 160kW cannot be connected with DC power supply Terminal @3 1s
for exclusive use for connecting a braking umit Do nct connect DC power supply to terminal

@3
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(5) Main Circuit Configuration

CIMR-G5C40P4 to 41P5 CIMR-G5C42P2 to 4015
e o P e TETFRE
I3 v als . 2

| I [P,

W —

i

1+ ‘NI _v(r2
i [l
=

ontrol
= Bl ]
ik

L3(T) [ 4r]
e

| r:>

s

{ocL DCL
Option) T &.ﬂ_ ¥ ﬂl (Opnon) T L.J_L_
L2(s) | * [+ v(T2) :
W;Taii
]

S —

oolmg Fan

@E—

CIMR-G5C4018 to 4045 CIMR-G5C4055 to 4160
* &z " ! N
L1 v _Ll
L2 .. v -
L2t 3 w ¥ 3 —
(<)
€1
n .ZC)E‘N Power] _» C:)ntr|ol .i§ E_x Power| m I
: Cooling Fan (R@_X ﬁ I E: ooling Fan (R%JQ-E I-I l
? Cooling Fan (r:\ct,%r'::‘ag Fan J

* The winng has been completed at the factory prior to smpping  When using main circuit
power supply as DC mput, remove the two common wires and connect the AC power supply
to terminals €1 and €2 for models of CIMR-G5C4018 to 4045

+ When nstalling 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
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(6) Parts Required for Wiring

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

Table 6 Wire Size

Circuit é/:&d;l:' Terminal Symbol ng’?;’;f' w';?,rﬁ'zze'
v
G5C40P4 Lé L2,L3, ©, Pl. 2, BI, B2, U(TI), V(T2), W(T3) M4 2-55
G5C40P7 15 L2,L3, ©.BIl. P2. B, B2, U(TI), V(T2), W(T3) M4 2_55
2
G5C41P5 lé,LZ,Ll O, P!, §2, Bl, B2, U(TI), V(T2). W(T3) M4 2_55
]
G5C42P2 l.é L2,L3, ©, ®!.$2, Bl, B2, U(TI), V(T2), W(T3) M4 2_55
G5C43P7 l.é, L2,L3, 8. 81, @2, BIl, B2, U(TI), V(T2), W(T3) M4 2-55
G5C44P0 Ié’ L2,L3, 8, @1, @2, BI, B2. U(T1), V(T2), W(T3) M4 15-55
G5C45P5 ]Zé L2,L3, 8, @l. P2.Bl, B2, U(TI), V(T2), W(T3) M4 35_55
G5C47P5 Ié L2,L3, ©. @l. 2. Bl, B2, U(TI), V(T2). W(T3) M5 55
L1,12,L3, 6, ®l.P2.Bl, B2, U(TI), V(T2), W(T3)| M5 814
M G5C4011 D VT3 Y
G5C4015 L1,L2,L3, &, @I, @2, Bl, B2, U(TI), V(T2). W(T3) M5 8-14
[ax) M6 8§-14
LI,L2,13,. 5,61, 62,83,0,V,.W M6 14
G5C4018 | ©
&6, & M4 05-55
L1,L2,L3,6,81,82,63,U,V,W M6 22
G5C4022 | © M6 16
€, € M4 05-55
L1,L2,L3, 6,1, P2, P3.U,V,W M8 22
G5C4030 | @ M6 16
€, € M4 05-55
L1,L2,L3,6, 1,42, P3,.U,V,W M8 30
G5C4037 | @ M6 16
€, € M4 05-55
L1,L2,13,6,B!,82,$3,U,V,W M8 50
G5C4045 D M6 30
6, € M4 05-55
LI,L2,L3,U,V,W MI0 100
O, 3 M8 .
G5C4055 M3 30
€, €200, €:400 M4 05-55
LI,L2,L3,U,V,W MIO0 60 x 2P
O, D3 M8 —
G5C4075 o) Ms 0
€, €200, €400 M4 05-55
LI,L2,L3,U,V,W MI0 60 X 2P
O, D3 MS8 -
G5C4110 > ME %
€, €200, €400 M4 05-55
LI,L2,L3,U, VW MI2 100 x2P
o, O3 M8 —
G5C4160 o) Mg 150
€, €200, €:400 M4 05-55
Stranded
05-125
Commonto |1-43 -
Control Solid
all models 05-125
E M35 05-2

* Wire size 1s determined using 75°C temperature-rated copper wire
When connecting a braking resistor umit or a braking unit, select wire size reffering to the

mnstructions of braking resistor unit and braking unit (manual No TOE-C726-2)
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Table 7 Closed-Loop Connectors

Wire Size mm? Terminal Screw Closed-Loop Connectors
M35 125-35
05
M4 125-4
M35 125-35
075
M4 125-4
M35 125-35
125
M4 125-4
M35 2-35
M4 2-4
2 M5 2-5
M6 2-6
M8 2-8
M4 55-4
MS 55-5
35/55
Mé6 55-6
M8 55-8
M5 8-5
8 M6 8-6
M8 8-8
Mé 14-6
14
M8 14-8
M6 2-6
22
M8 22-8
30/38 M8 38-8
M8 60-8
50/ 60
MI0O 60- 10
80 80-10
MI10
100 100 - 10
100 100 - 12
150 MI12 150-12
200 200 - 12
MI2 x 2 325-12
325
M16 325-16

When determining wire size, consider voltage drop. Select a wire size so that voltage drop will
be less than 2% of the normal rated voltage. Voltage drop 1s 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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(7) Recommended Cable Gland

When installing the inverter unit as enclosed wall-mounted type (IP20), use the cable gland
listed below or equivalent.

Cable gland: SKINTOP ST or SKINTOP STE manufactured by LAPP.
Blind cap BLK **. SKINDICHT manufactured by LAPP.

DP-3* **: DP HOLE PLUG manufactured by HEYCO

The optional attachment is required when 1nstalling the models of CIMR-G5C4018 to 4160 as
enclosed wall-mounted type (IP20). For details, contact your YASKAWA rcpresentative.

Table 8 Recommended Cable Gland

Cable Lead—in Hole Cable Gland
ﬁ;ﬁ: °es Diameter | Drameter of Model of
CIMR-C— (mm) Qty Model '| Applicable Blind Cap
Cable (mm)

G5C40P4 to 35 1 STE21/29 18 t0 25 DP-1375
G5C44pP0 28 2 ST21 1310 18 DP-1093
G5C45P5 35 3 STE21/29 181025 DP-1375
G5C47P5 22 1 STI35 61012 DP-875

44 2 ST29 18t0 25 DP-1750
g:g:g} ; 35 1 |sTE2129 18t025 | DP-1375

22 1 STI3 5 6to 12 DP-875
ggg:gg 50 3 ST36 22032 BLK36
G5C4030 to 62 2 ST48 37 to 44 BLK48
G5C4045 50 1 ST36 2210 32 BLK36
G5C4055 62 2 ST48 37to 44 BLK48
G5C4075 44 1 ST29 18 10 25 DP-1750
G5C4110 62 6 ST48 37 to 44 BLK48
G5C4160 44 | ST29 1810 25 DP-1750
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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 9 Control Circuit Terminals

C(!:zglrf:- Terminal Signal Function Description Signal Level
1 Forward run/stop Forward run when closed, stop when open
2 Reverse run/stop Reverse run when closed, stop when open
®
g 3 External fault nput gau]t when closed, normal state when
@ pen
‘g 4 Fault reset input Reset when closed
Photo—coupler insulation
£ Master/Auxihary change Auxiliary trequency reference when Iti—funct tact
2 5 (Multi—step speed reference 1) closed m;u'('s (HLO1 to H1-06) Input +24 VDC 8 mA
§ 6 Mulu-step speed reference 2 Eftective when closed
o
3 7 Jog reference Jog run when closed
8 External baseblock Inv output stop when closed
" 0V for sequence 1nput
35 Sequence input internal common —_
36 +24V for sequence input
+15V +15V
15 Power supply output For analog command +15 V power supply (Allowable current 20 mA max )
g I S For anal d-15V I sV
2 Power supply output or analog command —15 V power Supply (Allowable current 20 mA max )
s 13 -10 to +10 V/-100% to +100% -1010 +10 V (20 kQ),
15 Master frequency reference 0to +10 V/100% 0to+10 V (20kQ)
g 14 4 10 20 mA/100%. —10 to +10 V/~100% to +100%, 0 to +10 V/100% | 4 to 20mA (250€2)
]
c -10 to +10V/-100% to +100% Auxiliary analog nput —10 to +10V (20kQ),
< 16 | Mulu-function analog nput 010+10 V/100% (H3-05) 0t +10V (20k)
17 Common termunal for control circuit (1A% —_
9 gry contact
ontact capacity
g 0 Dunng running (NO contact) Closed when running 250 VAC 1 A or less
=] 30 VDC | A or less
7]
- 25 - Multi—funct tput
5 Zero speed detection Eelfosfvd at zero—speed level (b2-01) or ulu—function outpu
5 27 Open collector output
(e} 26 Closed when the f 48 V 50 mA or less *
req reaches to
g 37 Speed agree detection £2 Hz of set freq
§. 18 be Dry contact
Fault when closed between terminals 18 and 20 Contact capacity
@ 19 Fault contact output (NO/NC contact) | iy when open between termmals 19 and 20 250 VAC 1 A orless
20 30 VDC 1 Aorless
= Multi—function analog
é_ 21 Frequency meter output 010 +10 V/100% freq momtor 1 (H4-01,H4-02)
%_ 22 Common — g:zg:‘:ro‘e‘:sMax +5%
]
wc Multi-function analog
=]
g 23 Current momtor 5 Vinverter rated current monitor 2 (H4-04,H4-05)
40 R+ Receiver (RS—422)
R+/S+ Recerver/Dnver (RS—485)
, o 41 | R~ Recewver (RS422)
§ 5 ﬁ R-/S— Recerver/Dnver (RS—485) RS-422 or RS—485 can be selected by the dip switch on the control PC .
Ogy 42 | S+ Dnver RS-422) board
[ EJ; R+/S+ Receiver/Dnver (RS-485)
]
wEE [T .7 |'S- Dnver(RS422)
R-/S- Receiver/Driver (RS—485)
E Connection to shield sheath of signal .
lead or optional umt grounding -




3 WIRING

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

Fly-wheel Diode
e b
1
% ! ! Fly-wheel d
EEE Sl ly-wheel diode rating
gﬂ:pr:;al PowerJ_ Conl \) : : should be of rated circuit
48V or less T 50 MA or less —= - - - | voltage/current value or
| § over

g [11]35]36 [13]14[15]16]17 [38]25] 2726 [42]43] |18|19|2o|
. [®] [1]2]3[4]5]6]7][8 |21[22]23|37|4o|41|.

Fig. 11 Control Circuit Terminal Arrangement

Do not connect the wire to the terminal shown as .

(2) Wiring the Control Circuit Terminals
Screwdnver Blade Width

| )

=
===
}r‘ = 06mmmax__ x’f\\; 3 5mm max

Insert the wire into the lower part of the terminal block and connect it tightly with a screwdriver.
Wire sheath strip length must be 7 mm.

-

==

(8) Precautions on Control Circuit Wiring

7mm

* Separate control circuit wires 1to 11, 13 to 23, 25 to 27, 33, 35 to 37, 40, to 43 and
E from main circmt wires L1, L2, L3, B1,B2, U, V, W, ©, @1, 2, @3 and other
power cables to prevent erroneous operation caused by noise interference.

* Separate the wiring of control circuit terminals 9, 10, 18, 19 and 20 (contact output)
from those of terminals 1 to 8, 11, 13 to 17, 21 to 23, 25 to 27, 33, 35 to 37, 40 to 43.

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

Fig. 12  Shielded Wire Termination
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3.4

CONFORMATION TO EMC STANDARDS

In order to coform to EMC standards, the exclusive—use methods are required for line filter applica-
tion, cable shielding and inverter installation. The following explains the outlinc of the methods.

The line filter and the inverter must be mounted on the same metal plate. The filter should be mounted
as close to the inverter as practical. Keep cable as short as possible. The metal plate should be securely
grounded. The ground of line filter and inverter must be bonded to the metal plate with as much area
as possible.

For mains input cable, screened cable is recommended at least within the panel. The screen ofthecable
should be connected to a solid ground. For the motor cable, screened cable (max. 20 m) must be used
and the screen of the motor cable is connected to ground at both ends by a short connection, using as
large an area as practical.

For more detailed explanation, refer to “Making YASKAWA Inverter Products Conform with EMC
Directive” (EZZ006908).

The following table and figures show the line filter hist for EMC standards and the installation/wiring
of inverter and hne filter.

Table 10 Line Filter List for EMC Standards

Line Filter (manufactured by Schaffner)
lnc\;/fner l\élozi_)ellr‘| Cated 5
MR-G5 ate: Imensions I mm
Model Current (A) Mass (kg) WxDxH

40P4
40P7 FS4874-7/07 7 i1 50 126 x 255
41P5
42P2
43P7 FS4874-18/07 18 17 55x142x% 305
44P0
45P5

FS4874-30/07 30 18 60X 150 %335
47P5
4011
2015 FS4874-42/07 42 28 70x 185 %329
4018 FS4874-55/07 55 31 80X 185 %329
4022

FS4874-75/34 75 40 80x220x329
4030
4037 FS4874-100/35 100 55 90 %220 %379
4045 FS4874-130/35 130 75 110 %240 x 429
4055 FS4874-180/07 180 11 110x240x 438
4075 FS4874-300/99 300 15 300 x 564 X 160
4110
2160 FS4874-400/99 400 22 300 x 564 x 160
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L3 L2 L1 PE

Ground Bonds'(Remove any paint )

\

Mains

Filter

Load

l

\

F

Inverter

@ L1 L2 L3

7

Uvw Q@ I

I~

-

Cable Length Max 40cm

Metal Plate

Ground Bonds (Remove any paint )

Motor Cable Max 20m

Fig. 13  Installation of Line Filter and Inverter (Models CIMR-G5C 40P4 to 4015)
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L3 L2 L1

PE

Ground Bonds (Remove any paint )

/]

Mains

Filter

Load

Inverter

D L2 L3

uvw @

Cable Length Max 40cm

Metal Plate

Ground Bonds (Remove any paint )

Fig. 14

Installation of Line Filter and Inverter (Models CIMR-G5C 4018 to 4160)

T~ Motor Cable Max 20m
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3.5 WIRING INSPECTION

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

O Wiring 1s proper.

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

O Screws are securely tightened.

0O Bare wire 1n the terminal does not contact other terminals.

35



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.

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

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

« If an alarmis reset with the operation signal ON, the inverter restarts automatically. Only
reset the alarm after venfying that the operation signal is OFF.
Failure to observe this warning can result in personal 1njury.

/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 itis easy to change operation speed from low to high speed, verity 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.

Ths chapter describes the basic operation procedures of the VS-616GS5.
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OPERATION MODE SELECTION

The VS§-616GS5 has two operation modes, LOCAL and REMOTE, as described below. These two
modcs can be selected by the digital operator “LOCAL/REMOTE” key only while the operation 1s
stopped. The selected operation mode can be verified by observing the digital operator SEQ and
REF LEDs as shown below. The operation mode 1s set to REMOTE (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 termmals 3 to 8 are enabled in both operation
modes LOCAL/REMOTE.

* LOCAL : Both frequency refercnce and run command are set by the digital
operator. SEQ and REF LEDs go OFF.

* REMOTE : Master frequency reference and run command can be sclected as
described below.

Table 11 Reference Selection In REMOTE Mode

Con—
sltlant Digital Operator Display Name Remarks
o
0  Master frequency reference from operator (d1-01)
(Operator REF LED 1s OFF)
‘ I Master frequency reference from control circuit
Reference terminals 13 and 14 (Operator REF LED 1s ON )
b1-01 Reference Source selection 2 Master frequency reference set by transmmssion
(Operator REF LED blinks )
3 Master frequency reference set by option
(Operator REF LED bhnks )
0 Master frequency reference from operator (d1-01)
(Operator REF LED 1s OFF)
Operation I Master frequency reference from control circurt
bl-02 Run Source method terminals 13 and 14 (Operator REF LED 1s ON )
selection 2 Master frequency reference set by transmission
(Operator REF LED blinks )
3 Master frequency reference set by option
(Operator REF LED blinks )

DRIVE FWD REV REMOTE

° ° ° SEQ @ ® REF #__ ON, OFF or blinking
e
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4.2 TEST RUN CHECKPOINTS

To assure safety, prior to mitial operation, disconnect the machine coupling so that the motor 1s
isolated from the machine. If initial operation must be performed while the motor is sull 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 termuinals are securely tightencd.
O Motor is securely mounted.

01 All items are correctly earthed (grounded).

43 SETTING THE LINE VOLTAGE USING JUMPER
(FOR 18.5kW AND ABOVE)

Set the hne voltage jumper according to the mam circuit power supply. (Sec Fig. 15.) Insert the
jumper at the appropriate location corresponding to the nput line voltage. It has been preset at the
factory to 440V.

i i iy
0

20CN

o |o | EEEEHE

O 380V 400/415V 440V 460V O

|

Fig. 15 Line Voltage Jumper (For 18.5kW to 45kW)
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4.4

TEST RUN

(1) Digital Operator Display at Power—up

When the system 1s ready for operation, turn ON the power supply Venify that the nverter
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.

r

DRIVE FWD REV REMOTE
° Py Py SEQ e ® REF
D ————— e ——

Frequency Ref
U1-01 = 0.00 HZ

DIGITAL OPERATOR
JVOP-130

LOCAL
p—— MENU ESC
REMOTE

DATA
JOG —
J AN J ENTER J

RUN

<f— Mode Indicator LED
DRIVE/REMOTE (SEQ, REF) LED ON

<@t— Display Section:
Displays frequency reference (corre—

sponding to analog reference value)

<~gf— Operation Indicator LED -
STOP LED ON

Fig. 16  Digital Operator Display at Power-up
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(2) Operation Check Points
Check the following items during operation.

O Motor rotates smoothly.

O Motor rotates in the correct direction.

O Motor does not have abnormal vibration or noise.

0O Acceleration and deceleration are smooth.

O Current matches the load flow.

O Status indicator LEDs and digital operator display are correct.

(8) Example of Basic Operation

(a) Operation by Digital Operator

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

Forward

B

|

4 1

i

:]}
Forward Run | Reverse Run

1

!

]
I i
[ Forward Jog Run || Frequency Setting || Frequency Reference Change |

(P ? 6Hz
4  m——
1 i
i

Fig. 17 Operation Sequence by Digital Operator

Reverse
60Hz
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Table 12  Typical Operation by Digital Operator

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

+JOG run procedure
(Runs while depressing JOG
key.)

(3 Frequency Setting
- Change reference value

* Wnite—1n set value.

- Select output frequency monitor
display.

'
@ Forward Run
Forward run (15 Hz)

_DATA_
ENTER

Change the value
by depressing

Ma)z)

DATA_ J

ENTER

ESCJ

[ Frequency Ref ]
000 00 HZ

Digit to be changed blinks

[ Frequency Ref J
015 00 HZ

[ Entry Accepted j

[ Frequency Ref J
01500 HZ

Frequency Ref ]
Ul-01 =1500HZ

Output Freq J
A [ Ul-02= 000HZ
o Output Freq ]
"™ I [ U1-02 = 1500 HZ

RUN LED hghts FWD LED lights

® RUN

(Cont'd)
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Table 12 Typical Operation by Digital Operator (Cont'd)

Description

Key Sequence

Digital Operator Display

y

® Frequency Reference Value Change

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

- Change set value.

- Wnite—in set value.

- Select output frequency
monitor display

\
(® Reverse Run
- Switch to reverse run

@ Stop

- Decelerates to a stop.

DATA
ENTER

Change the value
by depressing

DATA
ENTER

E

1]

[ Frequency Ref
Ul-01 = 015.00 HZ

r Frequency Ref
01500 HZ

]

[ Frequency Ref
060 00 HZ

F Entry Accepted

[ Frequency Ref
060 00 HZ

[ Frequency Ref
U1-01 = 60 00 HZ

J

[ Output Freq
U1-02 = 60 00 HZ

]

WD Output Freq ]
REV U1-02=-6000 HZ
REV LED lights.
[o] Output Freq
STOP | [ U1-02= 0.00 HZ

STOP LED lights
(RUN LED blinks during
deceleration.)

d STOP l




4 OPERATION

(b) Operation by Control Circuit Terminal Signal

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

Forward
60 Hz

6 Hz

]@

P

———— e e __@

[ Power ON | | Reference Operation |

?oe
|
|

i
| Forward Jog Run | [ Frequency Setting |

Fig. 18  Operation Sequence by Control Circuit Terminal Signal



Table 13 Typical Operation by Control Circuit Terminal Signal

Description

Key Sequence

Digital Operator Display

@ Power ON

]

Y

- Displays frequency reference
value.

REMOTE mode 1s preset at the

factory

Output Frequency Display

- Switch to output frequency
display

@ Forward Jog Run

y

(6Hz)

- Close between control circuit
termunals 1 and 11 with 7 and
11 closed to perform JOG run

- Open between terminals 1 and
11, 7 and 11 after venifying
normal operation.

® Frequency Setting

]

- Input frequency reference
voltage (current) by control
circuit terminal 13 or 14 and
venfy the input value by the
digatal operator.

Output Frequency Display
- Select output frequency monitor

display

\
@®Forward Run

\
® Stop

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

- Open between control circuit
terminals 1 and 11 to stop
operation

Frequency Ref
Ul-0l = 000HZ

REMOTE LED hghts (SEQ, REF)

Output Freq
Ul-02= 000 HZ
Output Freq
Ul-02= 600HZ

RUN LED lights FWD LED lights

d RUN

Frequency Ref
U1-01 = 60.00 HZ

For reference voltage 10V

Output Freq
Ul-02= 000HZ

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

STOP LED hghts.
(RUN LED blinks during
deceleration.)

g STOP




5 SETTING OPERATION CONDITIONS

5 SETTING OPERATION CONDITIONS

5.1  DIGITAL OPERATOR KEY DESCRIPTION

Mode Indicator LEDs

Drive Mode Display
Lights when selecting drive mode OFF when selecting
any mode other than drive mode

Rotatinlg 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
I 1T ! control circuit terminal
f 1) REF  Lights when selecting frequency refcrence

DRIVE FWD REV REMOTE from control circuit terminals 13 and 14

Y ° Y SEQ e .

Display
Displays set values of each function or monitoring
values such as frequency and output current (2 Iines X
16 characters)

Menu Key
Dasplays the menu for mode selection

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

DIGITAL OPERATOR key was depressed

JVOP-130 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 1s
wrtten 1n

Menu/Number Change Keys

Selects mode, group, function, constant name or set

value
A Increment key
LOCAL MENU £sc V  Decrement key
> REMOTE —— Digit Selection Key
Selects a digit of a set value to be changed The selected

digat blinks  (Resets operation at faults )
JoG A DATA
—> ENTER

Operation Command Keys

-2 | R% ) "géirﬁlmcﬁjﬁé}é;s'o;énl}e the mverter Enabled
“ — * 8STOP Red LED lights by depressing STOP
“ I—— *RUN Red LED hghts by depressing RUN
[— FWD/REV  Selects forward or reverse run
— JOG ljcgfr run 1s enabled while depressing this

Operation Mode Selection Key
The operation mode 1s alternated between REMOTE
and LOCAL (digital operator)
* RUN or STOP LED changes in accordance with the following operations

)
Inv Output Frequency :

e 5o’ —

Freq Setting . 5 .
LED ° £ ) Py £ Note : Only a digit that
i O Y el 0 ° is blinking can be
o ON o .BUNKING e.OFF changed

Fig. 19  Digital Operator Key Description
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5.2

DIGITAL OPERATOR MODE SELECTION

The digital operator of the VS—616G5 has the following four modes.

Table 14 Digital Operator Modes

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

control method

Programming

Sets/reads constants

Auto-tuning

Motor—related constants necessary for vector control are automatically set  This mode 15
not displayed at V/f control or V/f control with PG feedback

Modified Constants

Sets/reads constants changed from the values preset at the factory 1n programming mode or
auto—tuming mode  The constants changed 1 imtiahze mode are not displayed

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




5 SETTING OPERATION CONDITIONS

Table 15 Typical Operation of Mode Selection

Description Key Seguence Digital Opetrator Display Remarks
+ Displays Operation ** Main Menu **
Opeiation
- Change the mode ** Main Menu **

(Displays Initialhize )

- Change the mode

(D1splays Programmung )

- Change the mode

(Displays Auto-Tuning )

- Change the mode

(Displays Modified Consts )

Select Modified Consts

Return the display to Modified Consts

Change the mode
(Displays Operation )

Rk

m
z
=
m
X

ESC

3]

Initialize

[
L

** Main Menu **
Programming

** Main Menu **
Auto-Tuning

** Main Menu **
Modified Consts

Accel Time 1

** Main Menu **
Modified Consts

[
[
(b
[
[

** Main Menu **
Operation

Displays accel time and 1ts setting
when accel time (CI-01) has
been changed

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 nverter does not
operate even if the run command 1s input, when the programming mode 1s 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).

47




5.3 OPERATION MODE

The 1nverter can operate 1n this mode Operation data or faults can be displayed. Each time when
depressing or key, an 1tem to be monitored 1s 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 16  Typical Operation in Operation Mode

Description Key Sequence Digital Operator Display Remarks
l POWER H Displays Operation | VEND ** Man Menu ** J
*
ON | [ Operation
DATA
r Select Operation | ENTER

Displays frequency reference Frequency Ref To set frequency reference,
value setting *1 Ul-rg(l] = 60y 00 HZ depress the [DATA/ENTER] key

The value to be set blinks
(This setting 1s enabled at fre-
quency reference from the digital
Output Fre operator or when using multi—
rDlsplays output frequency *1 A I [ Ul —02&60 0(<)1HZ J (s)t;;; speed commands d1-0! to

Output Current
l Dasplays output current *IJ A I F Ul—SB =123A ]

Output Voltage
| Displays output voltage *1 *2 A r U 1_06p= 400 O%IAC J
e/
Function U2
| U2- 00 *3 | A [ Fault Trace
 / g
Function U3
I U3-00*3 J A [ Fault History )

Function Ul
| ul-0o*3 J A | [ Monitor )

*1- Data to be displayed after the power supply ON can be selected by setting constant 01-02
(monttor selection after power up) among frequency reference value, output frequency,
output current or selected monitor (Imitial setting 1s 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-[J0]. U2-(J00 and U3-[1(], refer to Table A-3
“Monitor Constants List”



5 SETTING OPERATION CONDITIONS

(1) Changing Frequency Reference Value
( Example )
Frequency reference value is changed from 0.00Hz to 60.00Hz using the digital operator.

Table 17 Changing Frequency Reference Value

Description Key Sequence Digital Operator Display Remarks

The inverter 1s 1in the LOCAL mode (Can be
operated from the keypad )

- Displays Operation ** Main Menu **
MENU J Opcration
- Select Operation Frequency Ref
(D1splays frequency reference ) &J Ul-01 = 000 HZ
ENTER
* Depress [DATA/ENTER] key Frequency Ref
The value to be set blinks E?% J 000 00 HZ ]

Fregpency Ref
06000HZ

-Change the value to 60 00Hz I;Q

- Wnite-1n the constant DATA [
ENTER Entry Accepted J

[ Frequency Ref Returns to the frequency

06000HZ reference value display after
Entry Accepted 1s displayed for
15 seconds

[ Frequency Ref

ESC U1-01 = 60 00 HZ J

Note Only the digit that 1s blinking can be changed
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(2) Monitor Display
( Example )
Monitoring DC bus voltage (U1-07) during frequency reference display.

Table 18 Typical Monitor Display Operation

Description Key Sequence Digital Operator Display Remarks
- Displaying frequency reference [ Frequency Ref J
Ul-01 =60 00 HZ

+ Displays U1-00 monitor Function Ul
[ Monitor J

Select Ul-0O00 [ Frequency Ref ]

U1-01 =60 00 HZ

Pl B K

- Displays U1-07 | DC Bus Voltage ]
U1-07 =303 VDC
Returns to U1-00 display ‘ Function Ul
[ Monitor ]

- Returns to frequency reference display

Frequency Ref
Ul-01 =60 00 HZ




5 SETTING OPERATION CONDITIONS

(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 31 “Fault Diagnosis and Corrective Actions”. Since the

VS-616GS stores the information obtained at fault occurrence in the inverter, the information
can be verified. For details, refer to Table A—3 "Monitor Constants List”.

( Example )
Venfying the status at fault occurrence and resctting the fault when overcurrent occurs during

operation at 60.00Hz.

Table 19  Typical Operation of Fault Disglay

Description

Key Sequence

Digital Operator Display

Remarks

- Displaying frequency reference

+ Overcurrent occurs

Venfy the status at fault occurrence

- Reset the fault

M DI BB B

[ Frequency Ref
Ul-01 =60 00 HZ

ocC
Over Current
Last Fault
Over Current

Frequency Ref )
U2-03 =50 00 HZ

Output Freq
U2-04 = 50 00 HZ

Output Current

U2-05=123A

[ Frequercy Ref
Ul-01 =60 00 HZ

Dassplays the fault

Dasplays the status
mmmediately before the
fault occurred

By resetting the fault, the
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 sorrounding area, then reset the invert-

® er.
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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-616G5. The following table shows the main constants for imtialize

52

mode.
Table 20 Initiaize Mode
Con-
s&ant Digital Operator Display Name Description
0.
Language selection
Al-00 Select Language (change enable during 1 }Eﬁ’g:::g;e
run)
0  Exclusive for monitoring
1 Constants for user selection
(Constants to be set/read can be programmed by
Access level operator )
K-STAR
Al1-01 Access Level (change enable dunng 2 %(J)ln(s:tamssTrﬁquT red for test run are set/read )
run) 3 BASIC
(Normally-used constants are set/read )
4  ADVANCED
(All constants are set/read )
0  V/f control
Al1-02 Control Method Control method selection 5 Xi)feflol':;gl \::,lcttl:) :) G feedback
3 Flux vector
0 No Imtiahization
* 1110 Imitiahization of user setting
Al-03 Init Parameters Reset to factory defaults | 5000 2_wire imimahzation
3330 3-wire imtiaization
*
Al-04 Enter Password Password Password setting
A2t;Ol User P lto32 U " cant When A1-01=1 (user program) 1s selected, selects the
A2-32 ser Faram {10 5= ser setting constan constants that can be set/read by digital operator

*Do not set the constants unnecessarily, or the constants are mitialized (A1-03) or some
constants cannot be changed (A1-04)




5 SETTING OPERATION CONDITIONS

(1) Changing Control Method

( Example )

The control method 1s changed from open loop vector to V/f control.

Table 21

Changing Control Method

Description

Remarks

Displaying frequency reference

+ Displays Operation

- Displays Initialize

+ Select Imtialize

- Change the constant name
(Displays Control Method )

By depressing DATA/ENTER key, constant
No and set value are displayed

- Change the control method

(Displays V/F Control )

+ Select V/F Control

Return to Operation

- Select Operation to display frequency
reference

Key Sequence Digital Operator Display
Frequency Ref
U1-01 =60 00 HZ
MENU l [ ** Main Menu ** ]
| Operation
A4 A ** Main Menu **
l_J _J [ Iniiahize ]
DATA Select Language ]
ENTER English
|\ 7 I | I Control Method
A [ Open Loop Vector ]
DATA Al-02 = 02 **x*
ENTER Open Loop Vector
7 A Al-02 =00
l—J _J [ V/F Control )
DATA [ Entry Accepted ]

MENU

L—I E
=
m
e

DATA
ENTER

** Main Menu **
Operation

Frequency Ref
Ul-01 = 60 00 HZ

—J

When selecting Imtialize, Select
Language 1s displayed

After displaying Entry Accepted
for 1 5 seconds, returns to the
control method display
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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 E key to change the group, function or name

display and select one by [DATA/ENTER] key. For details of the constants, refer to Table A4
“Constants List” or Descriptive-Manual for Constants.

Constant No.

b1-01
T
function item

Function No

Group symbol

Senal No. foreach — b . Application—related constants

— C Accel/decel time setting constants

—— d . Frequency reference—related constants
— E : Motor-related constants

— F: Option—related constants

|— 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 sclected by sctting the access level (constant

A1-01) as described below.

Table 22 Constant Access Level

A1-01 Name

Description

0 Exclusive for monitoring

Constants can be set/read 1n operation mode or mitialize mode.
Constants cannot be set/read in programming mode or modified
constants mode

1 User selected constants

-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 1in A2-01 to
32

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

2 QUICK-START

Constants required for quick-start operation are set/read For details,
refer to Descriptive Manual for Constants

3 BASIC

Constants required for basic operation are set/read For details, refer to
Descriptive Manual for Constants.

4 ADVANCED

Constants required for advanced operation are set/read For details,
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 23 Changing Constant Data when QUICK-START is Selected

Description

Key Sequence

Digital Operator Display

Remarks

Displaying frequency reference

- Displays Operation

- Displays Programming

- Select Programming

MENU

<
Ho

DATA

m
z
5
m
T

Frequency Ref
U1-01 =60 00 HZ

** Main Menu **
Operation

** Main Menu **
Programming

Reference Source
Ternunal

When selecting Programming,

the constant name and seting
are displayed

+ Change the constant name display Decel Time |
(D1splays Decel Time 1) IV I | A J cl.ozec: l10‘;‘) Sec
Depress DATA/ENTER key el Time 1
The value to be set blinks EZ‘T\Z; [ %Fbio 0 "g?ac
- Change the value to 20 0 seconds - Degel Time |
MAE| [ e
- Write—1n the constant After displaying Entry Accepted
DATA Entry Accepted for 1 5 seconds, returns to the
ENTER decel time 1 display
- Return to Operation
** Main Mcnu **
MENU I [ Operation ]
- Select Operation to display frequency
reference DATA Frequency Ref
ENTER [ Ul-01 = 60 00 HZ
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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 24 Changing Constant Data when BASIC 1s Selected

Description Key Sequence Digital Operator Display Remarks
- Displaying frequency reference Frequency Ref
U1-01 =60 00 HZ
Displays Operation ** Main Menu **
MENU Operation
- Displays Programming | ** Main Menu **
lv ] A ] Programming
- Select Programming DATA Function bl When selecting Programmg,
ENTER Sequence Function bl 1s displayed
Change the function display Funci Cl Searches for C1
(Displays Accel/Decel ) lv ] | A J [ ::;;;f&wl
- Select the function (accel/decel ume) [ Moata Accel Time 1
ENTER Cl-0l= 100 Sec
- Change the name display f Decel Time 1 Displays C1-02
(Displays Decel Time 1) A l Cl-02= 100 Sec
- Depress DATA/ENTER key ] 1 Time 1
The value to be set blinks E—z%‘J ( %ﬁﬁ) 0l Sec

- Change the value to 20 O seconds [ Degel Time 1 J
Mia)z) 06700 See

TTY

- Write—in the constant After displaying Entry Accepted
DATA Entry Accepted for 1 5 seconds, returns to decel
ENTER time display
- Return to Operation ** Mamn Menu **
MENU Operation
V
« Select Operation to display frequency Frequency Ref
reference DATA Ul-01 =60 00 HZ
ENTER /
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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 1s displayed.

Table 25 Changing Constant Data when ADVANCED s Selected

Description

Remarks

- Displaying frequency reference

+ Displays Operation

Displays Programming

+ Select Programming

- Change the group name
(Displays Tuning )

Select the group
(Selects Tuning group )

« Select the function
(Selects accel/decel time )

- Change the constant name
(Displays Decel Time 1 )

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

- Change the value to 20 0 seconds.

- Write—1n the constant

* Return to Operation
(Dssplays Operation )

* Select Operation to display frequency

reference

Key Sequence Digital Operator Display
Frequency Ref
UI-01 == 60 00 HZ
MENU ** Main Menu **
‘ Operation
AV 4 A ** Mam Menu **
IJ J [ Programming ]
DATA Group b
ENTER Application
I l | I Group C
Y A [ Tuning ]
Function C1
Em;; [ Accel/Decel ]
DATA Accel Time |
ENTER Cl-01= 100 Sec

d
>

DATA
LENTER

d
]
7

DATA
ENTER

l

MENU

_DATA_
ENTER

Decel Time 1
Cl1-02= 100 Sec

Decel Time 1
00100 Sec
Degel Time 1
00200 Sec
[ Entry Accepted )

** Main Menu **
Operation

Frequency Ref ]
U1-01 = 60 00 HZ

When selecting the program-
ming mode, the group menu 1s
displayed

When selecting the group, the
function menu 1s displayed
Select a function name using A
or v key 1f necessary

When selecting the function, the
constant name 1s displayed

Displays C1-02

After displaying Entry Accepted
for 1 5 seconds, returns to decel
time | display
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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; 1n 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 420V to
460V 1n this mode.

Table 26

Typical Operation 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 460V

- Write—1n the constant

- Displays the next—to-be—changed constant

Returns to Main Menu

(Displays Operation )

Select Operation to display frequency
reference

v][A]

Frequency Ref
U1-01 =60 00 HZ

Operation

J

** Main Menu **
Modified Consts

[ ** Main Menu **

)

DATA
ENTER

Accel Tame 1
Ci-01= 200 Sec

]

<

A

Input Voltage
El-01= 420 VAC

Input Voltage
420 VAC

J

r Input Voltage
460 VAC

_J

r Entry Accepted

Accel Time 1
Ci1-01= 200 Sec

MENU

DATA
ENTER

** Main Menu **
Operation

Frequency Ref
U1-01 =60 00 HZ

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

After displaying Entry Accepted
for 15 seconds, returns to input
voltage display
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5.7

MEMOBUS CONTROL

VS§-616GS5 can perform serial transmission by using a programmable controller (PLC) and MEMO-
BUS communication MEMOBUS is composed of onc master PLC and 1 to 31 (maximum) slave
units (VS-616GS).

The master performs signal transmission with one slave at one time. Therefore, address numbers
are assigned to each slave in advancc and the master specifies a number to perform signal transmis-
sion. The slave which receives the command from the master executes the function and response

to the master.

(1) Communication Specification

Communication with PLC in accordance with MEMOBUS specifications 1s enabled
only in RTU mode.

RS—422 or RS-485 transmission is selectable by SW2.
Transmission method : Asynchronous, half-duplex transmission

Transmission paramcter :

e Baud rate: Selectable from 1200, 2400, 4800, 9600 BPS by setting constant
H5-02.

¢ Datalength: Fixed to 8 bits

¢ Panty: Parity/no—parity, even/odd parity selectabe by setting constant
H5-03
* Stop bit: Fixed to 1 bit

Maximum number of units to be connected : 31 units (when RS—485 1s used)

Self-diagnosis function of transmission part provided

(2) Data to be Sent/Received by Communication

Data to be sent/received by communication are run commands, frequency reference, fault
constants, inverter status and constant setting/reading

(a) Operation Mode Selection (b1-01, b1-02)

Select the run command and frequency reference input method 1n constants bl-01 and
b1-02. To provide a run command and frequency reference by communication, set these
constants to “2”. Also, without regard to this selection, monitoring of running status,
constant setting/reading, fault reset and multi~function input command from the PLC are
enabled. The multi—function input command becomes OR with the command input from
control circuit terminals 3 to 8.
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(b) MEMOBUS Frequency Reference Unit (01-03, 01-04)

Enabled when bit 0 of register No. OF 1s “1”. The frequency reference units, the frequency
reference and output frequency monitors from master are indicated. The unit is 0.01 Hz
when bt 0 of register No. 01s “0”.

(c) MEMOBUS Slave Address (H5-01)

The slave address number is set. Set another slave address number connected on the same
transmission line.

sw2  swi
485 OFE
422 u
e [11]3s]a6[13[1a[15]16]17 [33]25[ 27]26 [42]43] & [18]19]20]
|1|2]3|4|5|e]7|a|21]22|23|37|4o|41|- [o] Tho]

Fig. 20  Arrangement of Control Circuit Terminals, SW1 and SW2

(3) Functions of SW1 and SW2

(a) SWH-(for terminating resistor)

Provide a terminating resistor to each receiver side when transmission 1s perfomed by
RS—422A (four—wire system) between one master and one slave. Provide a terminating
resistor 1n devices (both ends) connected to the communication cable when transmission
1s performed by RS—485 (two—wire system) between one master and more than one slave.
The VS—616GS is provided with a built-in terminating resistor. Switch the resistor ON/
OFF by SWI.

Table 27 Functions of SW1

Communication Cable
Connecting Method SW1 Setting

Four—wire system (1 to 1) Switch both 1 and 2 to the ON side (numbering side).

Switch 1 to the OFF side and 2 to the ON side only for devices (both ends)

Two—wire system (1 to n) connected to the communication cable For other devices, switch both 1 and
2 to the OFF side.
(b) SW2
Table 28 Functions of SW2
Transmission Method SW2 Setting
RS-422A (four—wire system) To 422 side
RS-485 (two-wire system) To 485 side
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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 1n an electrical shock.

* Replace all protective covers before powering up the inverter. To remove the cover,
make sure to disconnect supply mains.
Failure to observe this warning can result in an electrical shock.

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

* Only authonzed 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 1n 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 circut.
Failure to observe this caution can result in personal injury.

» When removing the wiring, remove the ground wire last.

This chapter describes basic maintenance and inspection procedures for the VS—616GS5.
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6.1 PERIODIC INSPECTION
The VS-616G5 will function longer if it 1s 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 29 as your inspection guide. Before servicing, turn OFF AC mamn
circuit power and be sure that the CHARGE LED is OFF.
Table 29 Periodic Inspection
Component Check Corrective Action
External Terminals, Loose screws Tighten
Unit Mounting Bolts,
Connectors, etc Loose connectors Tighten
Blow with dry compressed air of 392X 10% to
Heatsink Build-up of dust and dirt 58 8 10% Pa (4 to 6kg cm?) pressure
Blow with dry compressed air of 392x10% to
Printed Circuit Board | Accumulation of conductive dustor ol | 58 8 % 10% Pa (4 to 6kg cm?) pressure If dust and
o1l cannot be removed, replace the board
For abnormal noise and vibration
Cooling Fan Whether the cumulative operation time | Replace the cooling fan
exceeds 20,000 hours or not
Power Elements Accumulation of dust and dirt ?éosw xvlv(l)ahpgr()‘l‘ (C(;’ g;(pgrt(-'sri‘cz(; ;:_::sgz‘gg 2x10% to
Smoothing Capacitor | Discoloration or odor Replace the capacitor or inverter umit
6.2 PARTS REPLACEMENT SCHEDULE (GUIDELINES)
Replace the following parts periodically, for a long, safe, trouble free working life of VS-616GS5.
Table 30 Parts Replacement Schedule
Parts Interval (Approx ) Remarks
Cooling Fan 2 to 3 years Replace with new one.
Repl h Decided aft
Smoothing Capacitor 5 years mggeﬁ?o\r‘:; new one (Decided after
Breakers or Relays — Decided after inspection
Fuse 10 years Replace with new one
Aluminum Electrolytic Replace with new one. (Decided after
Capacitor on PC Board 5 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

7 TROUBLESHOOTING

This chapter describes the mverter fault display and the fault contents caused by motor / machine mal-
functions and the corrective actions to be taken.

7.1 FAULT DIAGNOSIS AND CORRECTIVE ACTIONS

(1) When the VS-616GS5 detects a fault, the fault 1s displayed on the digital operator and activates
the fault contact output and the motor coasts to a stop. Check the causc n the table below and
take the corrective actions.

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

(3) Torestart, 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 31

Fault Diagnosis and Corrective Actions

Rank*
Fault Display Description Details Corrective Action (Standard
Value)
Undervoltage 1n the direct current main
UVl Man circuit circuit during running A
DC Bus Undervolt undervoltage (PUV) Detection level
400 V class Approx 380 V or less - Check the power supply
Uv2 Control circuit Undervoltage n the control ctrcuit during winng
CTL PS Undervolt undervoltage (CUV) running Correct the line voltage A
uv3 The pre-charge contactor opened during
MC Answerback MC fault running A
-The main circuit direct current voltage
uv fell below the PUV level
Momentary power loss | - The control power source fell below the — B
Under Voltage CUV level
- The pre~charge contactor opened
- Check the motor coil resistance
ocC The mverter output current exceeded the | Extend the accel/decel time
Overcurrent Overcurrent (OC) OC level Check the motor nsulation A
- Multi-meter check
- Check that motor insulation has
not detcriorated
o |G e | Sk i comecion teveen |
round kau exceede ot mv rated cu inverter and motor 1s not
damaged
The main circutt direct current voltage
ov exceeded the OV level Extend the deceleration time, add
DC Bus Overvolt Overvoltage (OV) Detection level braking circuit A
400 V class Approx 800V
SC Check the motor coil resistance
Short Circutt Load short—circuit (SC) | Inverter output (load) 1s short—circuited Check the motor msulation A
Check for damaged transistor,
PUF - The direct current circuit fuse is blown :
DC Bus Fuse Open Fuse blown (FU) - The output transistors were damaged L‘::d side short circutt, 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 selectton | 1s en- A
abled (L6-01=1 to 4), inverter output (when L6-01
OL3 current (1n V/f control) or inverter torque =3 or4)
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 1s en- A
abled (L6-01=1 to 4), inverter output (when L6-04
oL4 current (in V/f control) or inverter torque =3 or4)
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 =lor2)




7 TROUBLESHOOTING

Table 31  Fault Diagnosis and Corrective Actions (Cont'd)
Rank*
Fault Display Description Details Corrective Action (Standard
Value)
PF Inverter input power supply has open— | - Check the line voltage
Input Pha L Input open—phase phase Re-tighten the mput terminal A
fiput Fha Loss Large unbalance 1n input voltage screws
Check the output wiring
LF - Check the motor 1mpedance
Output Pha Loss Output open—phase Inverter output has open-phase - Re-tighten the output terminal A
screws
RR Braking transistor .
Dyn Brk Transistr fatlure The braking transistor has failed Replace the inverter A
The braking resistor unit temperature has
DynB l;l; . E‘ ;:lr:"gtres'smr unit exceeded the allowable value Reduce the regenerative load A
yn Brk Resistor e (Protects only mnverter built-in type)
oS The motor speed excceded the overspeed
Overspeed Det Overspeed (OS) level - A
PGO Check the PG line
PG PG open circuit (PGO) | The PG line 1s broken * Check the condition of the motor A
open lock or the load
DEV The dewviation of the speed referznce and
Speed deviation (DEV) | speed feedback exceeded the regulation | Check the load B
Speed Deviation level
The digital operator was disconnected
o 8 PR 2:[%:::(1:1? (',’,fr?;f.’ft duning operation by run command from | Check the operator connection A
per Disconnect the digital operator
ERR EEPROM wniting fault | EEPROM internal data did not match
EEPROM R/W Err (ERR) when imtializing the constant Replace the control card A
CALL Control data was not received normally Check transmission devices and
Scnal Com Call SI-B transmusson error when power supply 1s turned ON transmussion signals c
CE Control data was not recetved normally Check transmission devices and
Memobus Com Err Transmusston error when power supply 1s turned ON transmission signals A
In open loop vector control, 1t took 3
CF pe P ? Check the motor—related
Out of Control Control fault 3222?:; tcl):; I:nt?)“s:tf)(;‘ torque lrmit duning constants A
- Check that the torque limit value
SVE The rotation position deviated by 10000 15 not too low
Zero S Faul Zero—servo fault t/min or more during zero-servo opcra- Check that the load torque 1s not A
To Servo Fault tion excessive
- Check the noise of PG signals
EF Operation reference Both FWD and REV run commands were
External Fault fault (External) closed for 500 ms or more Check sequence circuit 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 Fault 4 th ternal trol terminal
au ‘occurre i the external control | y¢ pe fault 1s displayed when
EF5 External fault at cirew terminal 1s not connected, replace B
External Fault 5 terminal 5 the inverter
EF6 External fault at B
External Fault 6 terminal 6
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Table 31 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 mput B
External Fault 7 terminal 7 Fault occurred th ternal control terminal
Clau “oc red in the extern MO {1 the fault 1s displayed when
EF8 External fault at Teu terminal 1s not connected. replace B
External Fault 8 termtnal 8 the inverter
OPEO! kVA selection fault
KVA Selection (OPEOI) kVA selection fault Check and set the constant data C
OPEO2 Constant setting range
L fault Constant data 1s out of range Check the constant data settings C
1t (OPE02)
«In H1-01 to H1-06 settings
- The same values are set except for F,
FF and 20 to 2F
Both UP/DOWN and HOLD
commands are set
-UP and DOWN commands are not
Multi—function contact set at the same time
OPE03 nput selection fault ~Two or more HOLD, UP/DOWN, Check the constants C
Terminal (OPE03) sample/hold commands are set
- Two or more speed search 1,2, 3
commands are set
In B5-01 sctung, 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 1s not
connected although frequency reference
OPEO5 Option reference from C—option 1s selected s
Sequence Select selection fault (OPEO5) | - [n B1-02 setting, C—option 1s not Check the constants C
connected although run command from
C—option 1s selected
In A1-02 setting
- PG 1s not connected although V/f
PG g l:lig() gl):gt?c:n“;?ln?((iOPEOG) 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 setungs, the same
OPEO07 Multi—function analog values are set except for 0 and IF
Analog Sel 1nput selection fault -While AI-14B 1s connected, "0” 1s set | Check the constants C
nalog Selection (OPE07) 1n F2-01 and option/inverter selection 1s
set tn multi—function contact input
When the settings of EI-04 to EI-10 do
not satisfy the following conditions
FMax 2FA > FB 2 FMm
(E1-04)(E1-06)(E1-07)E1-09)
v
OPEI0 V/f data setting fault VMax |
V/f Pt Setting (E1-04 1o EI-10) (E1-05; ! Check the constants C
vC e '
(E1-08 : :
VMm | : .
E1-10f "7 : ! :
H H : ) F
0 FMm FB

FA FMax
(E1-09) (E1-07) (EI-06) (EI-04)
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7 TROUBLESHOOTING

Table 31  Fault Diagnosis and Corrective Actions (Cont'd)
Rank*
Fault Display Description Details Corrective Action (Standard
Value)
When one of the following setting fault
occurs
Carner frequency upper hmt
OPEII (C6-01) > 5kHz, and Carricr frequency
Carr Fra/On—Del Constant setting fault lower limit (C6-02) = 5kHz Check the constants C
arr Frg/On-Delay - Carner frequency proportional gain
(C6-03) > 6 and (C6-01) <(C6-02)
Setting crror of upper/lower limnt of
C6-01 to 03 and C8-15
+ Transmussion between the inverter and .
CPF00 (C((:);ll:r&l))cmu“ fault | digital operator cannot be established 5 :2?:;:; é::;}‘;ﬁ::ﬁl Operator
ds after supplying power A
COM-ERR(OP&INV) (Digatal operator 3 secon ! X Check the control circuit wiring
transmission fault) ml ll)t? aj];enpheral clement check fault Replace the control card
Transmussion between the mverter and
Control circuit fault 2 digital operator 1s established once after Insert the digital operator
CPFO1 (CPF01) supplying power, but later transmission connector again A
COM-ERR(OP&INV) (Digutal operator fault continues for more than 2 seconds | - Check the control circuit wiring
transmussion fault) MPU peripheral element check fault Replace the control card
(online)
CPF02 Baseblock ctrcuit fault A
BB Circutt Err (CPF02)
CPF03 EEPROM fault A
EEPROM Error (CPF03)
Inverter control unit fault Replace the control card
CPF04 CPU internal A/D A
Internal A/D Err converter fault (CPF04)
CPFO0S CPU external A/D A
External A/D Err converter fault (CPF05)
CPF06 Option connection fault .
Option Error (CPF06) The option card 1s not installed correctly | Install the option card agam A
A/D converter fault 1n
CPF20 analog speed reference Option card (Al-14B) A/D converter Replace the option card A
Opllon A/D Error card (CPFZO) fault

* The ranks are classified as follows

Rank A

1S output )

Rank B

Major fault (Motor coasts to a stop, operator indication lights, and fault contact

Fault [Operation continues, operator indication blinks, no fault contact 1s

output, and munor fault contact 1s output (when multi—function output 1s
selected)

Rank C

Warning (Operation cannot be performed, operator indication hights, no fault

contact 1s output, no minor fault contact 1s output )
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7.2 MOTOR FAULTS AND CORRECTIVE ACTIONS

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

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

Table 32 Motor Faults and Corrective Actions

Fault Check Point Corrective Action
- Turn ON power supply
Power supply voltage applied to power supply | Turn OFF power supply, and then ON again
termmnals L1,L2,L3? CHARGE LED1sON? [ Check power supply voltage

Motor does not rotatc

Make sure terminal screws are tight

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

Turn OFF power supply, then turn ON again

Motor locks due to excessive load?

Reduce the load and relcase the lock

Fault displayed in operator display?

Check troubleshooting table

FWD or REV run command entered?

Check the winng

Frequency setting voltage entered?

Correct the winng
Check frequency setting voltage

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

Input the correct set value

Motor rotation
reverses

Winng of termmals U(T1), V(T2), W(T3)
correct?

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

FWD and REV winng run signals entered?

Correct the winng

Motor rotates, but
vanable speed not
available

Wining of frequency setting circuit correct?

Correct the winng

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

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

Load excessively large?

Reduce the load

Motor r/min too high
or too low

Motor ratings (number of poles, voltage)
correct?

Check motor nameplate specifications

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

Check specd changer (gears, etc )

Maximum frequency set value correct?

Check the maximum frequency set value

Use rectifier voltmeter Voltage between motor
terminals not excesstvely reduced?

Check V/f characteristics values

Motor r/min not
stable duning
operation

Load excessively large?

Reduce the load

Load vanation excessively large?

Reduce the load vanation
- Increase 1inverter motor capacity

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

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

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




APPENDIX 1 SPECIFICATIONS

APPENDIX 1 SPECIFICATIONS

Table A—1 Specifications

* Based on a YASKAWA standard 4-pole motor for max applicable motor output
T Occasional tuning may be required

gm’sl_Gsc [ |4 |40P7 [41P5 | 42P2 | 43P7 | 44PO | 45P5 | 47P5 | 4011 | 4015 | 4018 [ 4022 | 4030 | 4037 | 4045 | 4055 | 4075 | 4110 | 4160
Igﬁt);nﬁepllcable Mcl"t‘?\'; os5 | 11 |15 | 22 | 37 | a0 |55 |75 | 1 15 |85 | 22 [ 30 | 37 | a5 §ss | 75 | 1o | 160
8 Inverter Capac%A 14 126 |37 | 47 |61 |86 | n 14 [ 21 |26 [ 310 ) 37 [s0o | 6t | 73 | o8 | 130 |70 | 230
7]

"=
‘é gﬁ:sgn(t)utput 18 | 34 | 48 | 62 | 8 1 14 [ s [ 27 ] 3 [ a1 | 48 | 65 [ 8o | 96 | 128 | 165 | 224 | 302
[]
£
S \"f(‘;’}:‘éga“tp“t 3-Phase 380/400/415/440/460 V (Proportional to input voltage)
b=}
[=3
8 E%tgge?‘g;put Up to 400 Hz available by programming
Géii‘éé"é’#é 3-Phase 380/400/415/440/460 V 50/60 Hz
E:. Frequency (neutral grounded)
3
@ | Allowable Voltage
% | Fluctuation +10%, -15%
2
S { Allowable
Frequency +5%
Fluctuation
Control Method Sine wave PWM
Starting Torque 150% / 1 Hz (150% / O t { mun with PG)*
ggggg Control 1 100 (1 1000 with PG)'
Aoy ntrol -£0.2% (< 0 02% with PG)*
Speed Response 5 Hz (30 Hz with PG)"
Torque Limit Available (4 quadrants can be changed by parameter setting )
.§ Torque Accuracy +5%
[7]
=
% Eraer?gu.::ncy Control 01 to 400 Hz
©
g Frequency Digital command 40 01% (~10°C to +40°C)
s Accuracy Analog command 30 1% (25°C & 10°C)
c
8 Ereqliency Digutal operator reference -0 01 Hz
esolution Analog reference - 0 03 Hz/60 Hz (11 bit + code)
Qutput Frequency
Resolution 0001 Hz
Overload Capacity 150% of rated output current for | minute
E{gﬂ:f’"cy Setting ~10t0 10V, 0to 10V, 4to 20 mA
Accel/Decel Time 001 to 6000 0 sec (Accel/decel time setting independently, 4 steps available)
Braking Torque Approx 20%
(Cont'd)
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Table A—1 Specifications (Cont’d)

Model
CIMR-GSC——] | 40P+ | 40P7 | 41P5 42P2 | 43P7 | 44P0 | 45P5 | 47P5 | 4011 [ 4015 | 4018 | 4022 | 4030 | 4037 | 4045 | 4055 | 4075 | 4110 | 4160
'gg&%ﬁgg rioad Protected by clectronic thermal overload relay
gsggbarnp:&us Motor coasts to a stop at approx 200% of inverter rated current
E:%‘;ver::tf:: e Motor coasts to a stop by blown—fuse
[2]
§ Overload Motor coasts to a stop after | minute at 150% of rated output current
o
5 | Overvoltage Motor coasts to a stop if converter output voltage exceeds 820 V
s
@ | Undervoltage Motor coasts to a stop 1f converter output voltage drops to 380 V or below
§ Momentary Power Immediately stop by 15 ms and above momentary power loss (Factory setting)
O | Loss Continuous operation during power loss less than 2 sec 15 equipped as standard
o
Heatsink Overheat Protected by thermistor
Stall Prevention Stall prevention during accel/decel and constant speed operation
Ground Fauit Protected by electronic circuit (Overcurrent level)
E]%‘fg'tlg::arge Charge LED stays ON until bus voltage drops below 50 V
Ambient —-10°C to +40°C (Enclosed wall-mounted type)
Temperature —10°C to +45°C (Open chassis type)
E Humidity 90%RH or less
E | Storage
& | Temperature -20°C'to +60°C
ué.l Location Indoor (protected from corrostve gases and dust)
Elevation 1000 m or less
Vibration 9 81mvs2 (1G) at 10 to-less than 20 Hz, up to 1 96m / s2 (0 2G) at 20 to 50 Hz
prEN50178
Applicable Standards EN50082-2

ENS0081-2 (with RFI filter, screened cable)
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APPENDIX 2 DIMENSIONS (mm)

APPENDIX 2 DIMENSIONS (mm)

The figures below show a 400V 1.1kW model. Use open chassis type 15kW or less with the top and
bottom covers removed.

% =T (T R}
siininininininink
FIIE
.qL-L«—r-1~:
JUUUULUUL:;
g = 1
| .t
e 1 14 -
LU
{000 | !
UU UUUU|
) ~— H—=]
bk z ' Y t-l'—\'U'
_ wi \%

w 4-d D

Fig. A—-1 Dimensions of VS-616G5

Table A-2 VS-616G5 Dimensions (mm) and Approx. Mass (kg)

Motor Open Chassis Type (IP00) Enclosed Wall-mounted Type (NEMA1)
Voltage Capacity v "
ass ass -
KW w H D | Wi | Hl | H2 g | W H D | Wi | H1 H2 kg) d
055
- 140 | 280 | 160 | 126 | 266 | 70 3 140 [ 280 | 160 | 126 | 266 | 70 3 M5
15 4 4
22
140 | 280 | 180 | 126 | 266 | 70 140 | 280 [ 180 | 126 | 266 | 70 M5
37 45 45
40
55
75 200 | 300 | 205 | 186 | 285 | 80 6 200 | 300 | 205 | 186 | 285 80 6 M6
1
400V 250 [ 380 225 [ 236 [ 365 | 75 11 250 | 380 | 225 | 236 | 365 75 11 Mé6
15
Class
185 29 32
325 (450 | 285 | 275 | 435 | 75 330 (610 285 | 275 | 435 | 875 M6
22 3l 34
30
785 875
37 325 | 625 | 285 | 275 | 610 | 75 44 330 285 | 275 | 610 48 M6
45 850 1525
55 81 87
455 | 820 | 350 | 350 | 795 | 125 460 [ 1130 | 350 | 350 | 795 | 2125 MI10
75 82 88
110 375 135 375 145
575 | 925 445 | 895 | 150 580 | 1290 45 | 895 | 270 MI12
160 400 145 400 155

* Mounting holes are the same for the open chassis type and the enclosed wall-mounted type
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APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.1 BRAKING RESISTOR UNIT

For Models CIMR—G5C40P4 to —~G5C4015 (400 V Class 0.55 to 15 kW)

Overload Relay Trip Contact

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

Short—circutt ,'_
Line Fiter ~ Bar

3-Phase U"""Z——'
Power Supply

380to 460V —I=1—
50/60 Hz L3 Z i

250 VAC 1Aorless

Extemal Baseblock ——
L 5 o

30VDC 1Aorless

(Signal during Running at Factory

—
: 250VAC or less ] VS-616G5
[}
: Loy gFn ON, MC i
f
I MC. ! '
| | overioad Relay Tnp Contact !
b |of Brak_laﬁesustor Umit 1
B - THRX |
H +—+O0 1 N -
1 L]
| 21 , 24 Lo A
\ | Analog : ! -t
\ | Monitor2 | _ ' ’Jt Mult—function Analog Output
) 1 o1 r amY —10to0 +10V2mA
\ ) U \._ 7 (Output Current at Factory
H 1 s } H "'— Setting)
1 ! A J
L 1 : :
21 : Y ‘:: 1_
Analog H RN - hﬂuét;_fur;%u\.}n 2A nibg Output
~. 1 —10to+ m
. Monitor 1| | 22] ! - ”FM\','-" 1 (Output Frequency at Factory
Forward Run/Stops—c. ¢ "y 1 Forward Run when ) K Setting)
—o0 — CLOSED
Reverse RU"IS"% ! H 2 (F‘:E‘(I)esrfieb Run when
v Ll
External Fault R -
( —0 8
' .
Fault Reset 0 O ! : Fault Contact Output
wmm&;nnw R 250 VAC 1Aorless
Factory = 25 o—+—1 Mult—function 30VDC 1Aorless
Setting ¢ g:!';:;'gp Speed 1 : Contact Input @
o0 o4
Jog Reference  —— : :
0 O T Mult—function Cantact Output
L
|
[}
1
’

I
]
1

4 Setting)
\
+24V '
Shield Sheath
Connection Terminal 25| O
n - ' Opto—coupler output 1
" 15 Freq Setung Power | T [ (Zero Speed Signal at Mult-function
T Supply +15V 20mA— 1/ L Factory Setting) Open Collector
2k \ 4 2 ) Output
T } 13 Master Freq Ref - ) Opto—coupler Output 2 48V 50 mA or
yaste.-n | | 0to 10V (20kQ) - a7 : : (Speed Agree Signal at | less
requency ) _ Factory Setting)
_______ e e — - . _A14 MasterFreq Ret
Reference T 410 20mA (2500) i
Oto+10V P {1 16 Mult—function Analog Input
[ | PI 0 to 10V (20kQ)
ov L1 17 (Aux Freq Ref at
'\ ] Factory Setting)
-

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

* When installing 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 unit, set constant L3-04 to “0' (stall prevention selection during
decel 1s disabled) If it is not changed, the inverter may not stop within set decel time
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APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.2 BRAKING UNIT AND BRAKING RESISTOR UNIT

For models CIMR—-G5C4018 to -G5C4045 (400 V Class 18.5 to 45 kW)

F—

Braking Unit Braking Resistor
(op,,o,?, T Unit (Option) *
B .
. ——
Use sequencer to break 1 2
power supply side on -
overload relay tnp contact h
of braking resistor umt Short—circuit Bar Overload Relay Trip Contact
(Provided as
Fuse MC Line Filter Standard) }
- ’an
3-Phase L—{=— 1d2 &3 e " ,
Power Supply L ;
38010460V L2— 11—+ L2 v O+
50/60 Hz L3 :
—{ =1t - L3 VS-616G5 w :
1
PE ¢ @ @ u\ /
t 250VAC or less i £1 I
| \ Voltage Cooling
: THRX OFF ON.  wmc 1 L Selection Far :
| Mc : 460/440/415/
| | Overload Relay Tnp™Coitact 1 400/380V
: 0'3[1'0 Ee_sllstor Unit THRX :
1T 5° 93 & N oo
= % 2| VA,
: MC TRX : Analog T N - '
L Monitcr 2 ] +
l—oO | ' | 4 Mult—function Analog Output
;1 (11! b “AMY —1010+10V 2mA
1 [SA | 1 v +.""¢  (Output Current at Factory
1= TRX 11 H ! ‘:_ Setting)
1 o o i P S S J
S O i B Thia
@k 53~ -
Contact — 24,1 14 £ -3 Multmfunction Analog Output
Forward Run/Stop____  ~ - nalog | = 1 -10t0+10V 2mA
o o— PAl Et'gg"sdonun when { Monitor 1 22 ! " 1o +_; (Output Frequency at Factory
Reverse RunIStop_& ! : 2 Reverse Run when Lo N Settng)
—O0 + s =
Braking Uniti : CLOSED v E
E""‘ 10 i
r External Fault ====71 | 3
| —_18
Fault Reset — ! 4 —~0 =
-0 O— T y !
Multi-step Speed Setting 1 | T 19 4 1 Fault Contact Output
(Master/Aux Change) —.. 1 | 5 | yun 11250 \géc 1A0rless
Factory ul—step Spee ulti—function ] 1Aorless
Setting ﬂ Setting 2 ] Contact input ! 20 [ @
G o .
Ref —_— [
Jog Reference 5 o3 ; 558 ! ' Multfunction Contact Output
[ —— Y 250 VAC 1Aorless
| { Extomal Baseblooies—, o;r v 1 }30vDC 1A 0rless
: S (Signal during Running at Factory
1 ~ Setting)
\
+24V '
Shield Sheath
Connection Terminal
2k N (o] ler Output 1
rj_L N I et o4 (z‘étr%*s';‘é'ii's.g‘:.'ﬁi’ at
[ 15 Freq Setting P
—{__I ] : s%y:g\g 27)wn$_4 . Factory Setting) 'gglllg-cft:'riglgggpen
2k Oto+10V [ 13 y'astf‘;‘fr;qmgef - Opto—coupler Output 2 | 48 V 50 mA or less
Master i I 0 10V (20k02) -ﬁ (Speed Agree Signal
Fraquency 4t020mA P I 14 Master Freq Ref at Factory Setting)
Referencey | ———==—=-- q1- ———1— a9-= 4 t0 20mA (2500)
Oto+10V P ' 16 Mult-function Analog Input
Tt 0to 10V (20kQ)
oV ' p[ (Aux Freq Ref at
] Factory Setting)

(stall prevention selection during decel is disabled) If it 1s not =15V 20mA ]

* When using the braking resistor unt, set constant L3-04to 0" {33 Freq Setting Power Supply '
changed, the inverter may not stop within set decel time .
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3.3

THREE BRAKING UNITS IN PARALLEL

For Models CIMR—-G5C4055 to —G5C4160 (400 V Class 55 to 160 kW)

> Thermal Overload
Thermal Overload | | Lhermal Ov al
Prot ctorme Protonio Protector
Unit nt *
8l [P
N P PO
Level —]
Detection
Use sequencer to break SLAVE
power supply side on Braking Unit 3
overload relay trip contact
of braking resistor unit
Fi - -
Fuse MC Line Filter 03 __@. —/
3 Phase  L1—=F— nw @ e
Power Supply
380 to 460 V L2—L~1+— L2
SueoHz A s : s  VS-616G5
______ v
PE §= e@ v
: 250VAC or less { 1 olage Cooling I r
1 |THRX OFF ON MC 1 Selection Fan
| $Q_0—Q10 O i le 2400
{ 1 460/440/415/
| | overtoad Relay TRPCoRtact 1 400/380V
| |of Braking Resistor Unit |
= THRX | |
[ [ ! : 23] T
! d Analog EE !
I MC TRX H Monitor 2 N 1+ Mult—function Analog Output
l—o | 2 il 2oy =1010 +10V 2mA
: | N \ AM } (Output Current at Factory
: L mx 4 : : : 'l|_ Setting)
o -——
(I - .;J_ d nr
cal:“am a1l 1 T Multi-function Analog Output
. r:R - + Forward Run when] Analog 4-1=d  “34=1010+10V 2mA
orward Run/Stop___. /= orward Run whe I 27 1(Output Frequency at Facto
5 N CLOSED Montor 1 f f22| 11 1 sz ‘,_+_}(Sett|$|g) equency v
Reverse Run/Stop— ! : 2 Reverse Run when v -‘\ S
0 — CLOSED v ’
Braking Unit : \ E
] H
External Fault 'E;—.ﬁ ]
- o 8 9 A
Fault Reset 55 ] 4 -—,‘—‘.-@
T ! | Fault Contact Output
Mult edSetting1 | ! i P
e el M I 5 ! | 250 VAC 1A or less
Factoy | borpsessooed® O+ guﬂ";’mu'ﬁ'ﬁf; |1 30VDC 1Aoriess
onf |
Setting | Setting 2 — ! 6 P -
1 t )
Jog Reference —— 1 [
20 0 o T 7 ' Mult-function Contact Output
Extemal Baseblock=— i 8 " | |250VAC 1Aorless
. - [ 30 VDC 1Aorless
*—— / (Signal during Running at Factory
- Setting)
+24V
Shield Sheath
Connection Terminal L
251
2k H Opto—coupler Output 1
l_,-LL Y 45 Freq Seting Power (Zero Speed Signal at
— [ Supply +15V 20mA Factory Setting) Mult—function Open
Oto+10V ! 13 Master Freq Ret Collector Output
2kQ } ! Opto—coupler Output 2 p
Master P ; | 0to 10V (20k02) (Speed Agree Signal 48V 50mA or less
Frequency _4to20mA_ | J 14 Master Freq Ref | at Factory Setting)
Reference T 410 20mA (2509)
Oto+10V P L 16 Mult—function Analog Input
" 0'to 10V (20ke2)
oV . 1 P! 17 (Aux Freq Ref at
O] Factory Setting)
* When using the brak tor unt, set constant L3-04to 0 . oV
usi e braking resis! " an (] 1
(stall prevention selection during decel 1s disabled) If it is not 33 F:egl 52%':"";\9 Power Supply
changed, the inverter may not stop within set decel ime - _l
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APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.4

VS OPERATOR MODELS JVOP-95 AND JVOP-96

Short-circutt Bar
(Provided as
Standard)

Fuse MCCB Line Filter

VS Operator Models JVOP-95, -96

—

FWDRUN STOP REVRUN . J

3

] 1L FhahY 1 Forward Run when
t — i ) : CLOSED
510 1 2 Reverse Run when
“1 = T t | 1 cLosep
' v
U

Mult=function
Contact Input

+24V

Shield Sheath Conriection

15 Terminal
O— 15 Freq Setting Power Suppy
FREQSET 13 +15V 20mA

13 Master Freq Ref 0 to 10V (20kK) '

14 Master Freq Ref 4 to 20mA (25012)

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

ov

Freq Setting Power Supply

~15V 20mA f
9 _‘6_‘ E
18 — 25
T Faut 13~ [ Opto—coupler Output 1
' Contaci| =l o || (Zero Speed Signal at | Mult—function
: | Output- Factory Setting) 8&? tCoIIector
1 20 u
| Tzl Opto—coupler Output 2 (48 V 50 mA or
H ! - a7 (Speed Agree Signal at | less
1| 23 Mult—funcion Factory Setting)
MTR CAL FREQ [ Analog Output
METER o
F1 [ ] 21 Mult-function
FM Analog Output
T [ (Output Frequency
''P (- at Factory Setting)
F3 ! 1

Note Main circutt terminals are indicated by
15kW mode! or below
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3.5 SEQUENCE INPUT AND OUTPUT CONNECTION WITH NPN
TRANSISTOR (0V COMMON)

VS-616G5
A 3R]
e | -
1 A2 F¥sn]
Reverse ___K 11 —
Aun/Stop I 3 iy3 {
External Fault s : i \ * * S {:
1
Fault Reset ' 1 :
glulu—slep Speed .T E i 2 * * ’ {
1
g:gt;g T (h::lsr:gr/Aux Change) ’T R 6 ¥ l’{:
Multi-step 'y 1
Speed Setting 2 T : : 7 * * 3 <_
oo g ¥ =
e - Lo $3-]
Baseblock "1 ! E 11
i
v as +

SurgeB

PP

Fault Contact Output
250VAC Max 250VAC 1A or less
30VDC 1A or less

30VDC Max

250VAC 1A or less
30VDC 1A or less

ignal durn: unning at
48VDC Max & Eag,o,y' asmgg,‘ ng

‘Mult—function Contact Output | 1
[}

Opto—coupler Output
48V 50mA or less
Z eed Signal

Ry

ge




APPENDIX 3 TYPICAL CONNECTION DIAGRAM

3.6

SEQUENCE INPUT AND OUTPUT CONNECTION WITH PNP

TRANSISTOR (SUPPLY SIDE COMMON)

:’ ]I VS-616G5
| L
Forward __é | {
Run/Stop H I L [ 3£
[} —
Reverse f 1 ! r{
Run/Stop } : 2 — 1 * —
| -
External Fault ! : 3 * * 3 {_
!
Fault Reset ! : 4 ¥z l<:_
1
Multi—step Speed Iy
Setting 1 ! | 5 ﬂ 3 {
gﬂf:'.ﬁ'y ¢ (Master/Aux Change) T - —
9 Mult-step 1! s ﬂ 3 {_
Speed Setting 2 ! : - |
' || B
Jog Reference ~ L 7 * * 3
=} e
[ —
External W | —
Baseblock ~_ il 8 __ £¥= ‘{_
\,
1
35
36
+24V
E
18 c')_"
Fault Contact Output
250VAC 1A or less 19
30VDC 1A or less
250VAC Max 20
Surge D
R Suppressol
™ 9
30VDC Max | T )
Mult—function Contact Output I
250VAC 1A or less | 1 10
3 Aorl l‘ H
ng Hunning al ,
agtrg:y Suemgg) "o -
A 25
48VDC Max |-

48VDC Max —

Opto-coupler Output
48V 5()mApl or leﬁss:p

Opto—coupler Output
48V SOmAp orless
S ree Signal
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APPENDIX 4 CONSTANTS LIST

Table A-3 Monitor Constants List

Control Method ¥

(O=Monitor enable,

- X =Moni Isable
%ﬂgﬁgﬁ%ﬁgg; Digital Operator Display %t Constant Name Unit wl;/l VC;I“:OI' (::n )
co\rll{frol FZeGd- Loop VZL:ut:r
back Vector
Frequency Ref Ul-01 |Frequency reference 00IHz*t O O @) O
Output Freq U1-02 | Output frequency 00IHzt O O O O
Output Current U1-03 | Output current 01Al O O O O
Control Method U1-04 | Control method — O O O O
Motor Speed U1-05 | Motor speed 00lHzY | X ®) O O
Output Voltage U1-06 | Output voltage 0lv O O O O
DC Bus Voltage U107 | DC bus voltage v O O @) O
Output kWatts U1-08 | Output power 0 1kW O 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
Output Term Sts Ul-11 {Output terminal status — @) O O O
Int Ctl Sts 1 Ul-12 | Internal control status — O O O O
Elapsed Time Ul1-13 [ Cumulative operation time IH O O O O
FLASH ID Ul-14 [Software No (at FLASH side) — O O O O
Term 13 level Ul-15 S(;)Iltlztlrg(:el circunt terminal 13 1nput 01% 0O 0O 0O 0O
Monttor Term 14 level Ul-16 Sc;)l‘t‘zllg circuit terminal 14 mnput 01% 0 o) o) 0O
Term 16 level Ul-17 sc?lltlzllrg‘::l circut termnal 16 mnput 01% 0 0 0 0
Mot SEC Current Ul-18 | Motor secondary current (Iq) 01% O O O O
Mot EXC Current Ul-19 [ Motor exciting current (Id) 01% X X O O
SFS Output U1-20 | Output frequency after soft—start 00lHzt O O @) O
ASR Input Ul-21 | ASR nput 001% X O X O
ASR Output Ul-22 | ASR output 001% X O X O
Speed Deviation Ul-23 | Speed deviation 001% X O X O
PID Feedback Ul-24 | PID feedback amount 001% O @) O O
DI-16 Reference U1-25 | DI-16H mput status — O O O O
Voltage Ref (Vq) Ul1-26 | Output voltage reference Vq 01V X X O O
Voltage Ref (Vd) U1-27 |Output voltage reference Vd 01V X X O O
CPUID Ul-28 | Software No (at CPU side) — O O O O
ACR(q) Output Ul-32 | ACR g-axis output 01% X X O O
ACR(d) Output Ul1-33 [ ACR d-axis output 01% X X O O
OPE Detected Ul-34 | Constant No for OPE detection — O O O O
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* Even 1f O 1s 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-3 Monitor Constants List (Cont'd)

Control Method *
(O=Monitor enable,

g}ggﬁgﬁ%ﬁg}g; Digital Operator Display gg:t Constant Name Unit XV/:A :::Or deane)
No. v | PG ‘Eggg Flux
control | Feed- Vector Vector
back
Current Fault U2-01 | Current fault — O 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 00lHz O O O O
Output Current U2-05 | Output current at fault 001At O ) @) O
Motor Speed U2-06 | Motor speed at fault 001Hz X O O (@]
Fault Trace Output Voltage U2-07 | Output voltage reference at fault 01V 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 1kW 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 IH O O O O
Last Fault U3-01 |Most recent fault — O O @] (@)
Fault Message 2 U3-02 | Second most recent fault — O O O O
Fault Message 3 U3-03 ([ Third most recent fault — 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 O O
Elapsed Time 2 U3-06 | Accumulated time of second fault 1H O O O @)
Elapsed Time 3 U3-07 | Accumulated time of third fault 1H O O O O
Elapsed Time 4 U3 | pecumulated time of IH ol o |o | o

* Even 1f O 1s indicated, some constants are not displayed depending on access level
t 0 1A for models of 11kW or above

Note If another fault occurs (1 e fifth fault), then the oldest fault (U3-04) 1s lost The fifth fault
now becomes the most recent fault (U3-01) and all the other faults move down one step
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Table A—4 Constants List
The 1nitial settings are for open loop vector control (A1-02=2), 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 b6-01 | Dwell frequency at start 00
(Select Language) * (Dwell Ref @ Start)
A1-01 | Constant access level 2 b6-02 | Dwell ume 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)
A1-03 | Imuahze 0000 b6-04 | Dwell ime at stop 00
(Init Parameters) (Dwell Time @ Stop)
A1-04 (Password 1 0000 b7-01 | Droop control gamn T 00
(Enter Password) (Droop Gain)
Al1-05 |Password 2 0000 b7-02 | Droop control delay nme ¥ 005
(Select Password) (Droop Delay Ime)
A2-01 1o | User setting constant - b8-01 | Energy-saving gain 80
A2-32 | (User Param 1 to 32) (Energy Save Gain)
bl-01 | Reference selection 1 b8-02 | Energy-saving frequency 00
(Reference Source) (Energy Save Freq)
bl-02 | Operation method selection 1 b9-01 | Zero—servo gain S
(Run Source) (Zero Servo Gain)
b1-03 | Stopping method selection 0 b9-02 | Zero—servo completion width 10
(Stopping Method) (Zero Servo Count)
bi-04 | Prohibition of reverse operation 0 C1-01 [ Acceleration time 1 100
(Reverse Oper) (Accel Time 1)
bl-05 | Operation selection for setting of E1-09 or less 0 C1-02 | Deceleration ime 1 100
(Zero—Speed Oper) (Deccl Time 1)
bl-06 | Read sequence mput twice 1 C1-03 | Acceleration time 2 100
(Cntl Input Scans) (Accel Time 2)
b1-07 | Operation selection after switching to remote mode ¥ 0 C1-04 | Deceleration time 2 100
(LOC/REM RUN Sel) (Decel Time 2)
b2-01 | Zero speed level (DC imjection braking starting trequency) 05 C1-05 | Acceleration time 3 100
(DClny Start Freq) (Accel Time 3)
-b2-02 | DC jection braking current 50 C1-06 | Deceleration ime 3 100
(DCinj Current) (Decel Time 3)
b2-03 | DC njection braking time at start 000 C1-07 | Acceleration time 4 100
(DCInj Time @ Start) (Accel Time 4)
b2-04 | DC injection braking time at stop 050 C1-08 | Deceleration ime 4 100
(DClInj Time @ Stop) (Decel Time 4)
b3-01 | Speed search selection at start 0 C1-09 | Emergency stop time 100
(SpdSrch at Start) be (Fast Stop Time)
b3-02 | Speed search operating current 100 C1-10 [ Accel/decel ume setting unit 1
(SpdSrch Current) b (Acc/Dec Units)
b3-03 | Speed search deceleration time 20 Cl1-1t | Accel/decel tme switching frequency 000
(SpdSrch Dec Time) (Acc/Dec SW Freq)
b4-01 | Timer function ON—delay time 00 C2-01 | S—curve charactenistic ime at acceleration start 020
(Delay—ON Timer) (SCrv Acc @ Start)
b4-02 | Timer function OFF-delay time 00 C2-02 | S—curve charactenistic time at acceleration end 020
(Delay—OFF Timer) (SCrv Acc @ End)
b5-01 | 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) 100 C2-04 | S—curve charactenistic time at deceleration end 000
(PID Gain) (SCrv Dec @ End)
b5-03 | Integral (I) tme 10 C3-01 | Shp compensation gain 10
(PID I Time) (Shp Comp Gain) b
b5-04 | Integral (I) hmut 1000 C3-02 | Shp compensation primary delay time 200
(PID I Linut) (Shp Comp Time) b
b5-05 | Differential (D) ime 000 C3-03 | Shp compensation hmit 200
(PID D Time) (Ship Comp Limt)
b5-06 | PID himat 1000 C3-04 | Ship compensation selection during regeneration 0
(PID Limut) (Ship Comp Regen)
b5-07 | PID offset adjustment 00 C3-05 | Flux calculation method 0
(PID Offset) (Flux Select)
b5-08 | PID pnimary delay ime constant 000 C4-01 | Torque compensation gain 100
(PID Delay Time) (Torq Comp Gain)
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* Not imtialized (Domestic standard specifications A1-01=1, A1-02=2)

t Not displayed for some models depending on software version No

! Differs depending on the control method selection (A 1-02)




APPENDIX 4 CONSTANTS LIST

Table A-4 Constants List (Cont'd)

Constant Name Intial | 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 reterence hold function selection 0
(Torq Comp Time) * (MOP Rei Memory)

C5-01 | ASR proportional (P) gain 1 2000 d4-02 | +-Speed himits 1 25
(ASRPGann 1) * (Trim Cortrol Lvl)

C5-02 [ ASR integral (I) ume | 0 500 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 Gain 2) * (Torq Ref Filter)

C5-04 | ASR integral (I) ume 2 0500 d5-03 | Speed hm:t selection 1
(ASR I Time 2) * (Speed Lumit Sel)

C5-05 | ASR Limut 50 d5-04 | Speed limit 0
(ASR Limit) (Speed Lmt Value)

C5-06 | ASR pnimary dclay ime 0004 d5-05 | Speed hmit bias 10
(ASR Delay Time) (Speed Lmt Bias)

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

C5-08 | ASRntegral () it ¥ 400 E1-01 | Input voltzge sctting 400
(ASR I Limit) (Input Voliage)

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

C6-02 | Carrier frequency lower limut 150 E1-03 [ V/f pattern selection OF
(Carner Freq M) 1 (V/F Selection)

C6-03 | Camner frequency proportional gain 0 E1-04 |Max output trequency 50
(Carner Freq Gain) ] (Max Frequency)

C7-0t | Hunting prevention selection 1 EI-05 |Max voltage 400
(Hunt Prev Select) (Max Voltage)

C7-02 [ Huntng prevention gan 100 E]-06 | Base frequency 50
(Hunt Prev Gain) (Base Frequency)

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

C8-30 | Carrier frequency selection during auto—tuning 1 0 EI-08 | Mid output trequency voltage 22
(Carrier in tune) (Mid Voltage A) *

d1-01 | Frequency reference 1 000 EI-09 [Min output frequency 05
(Reference 1) (M1n Frequency) *

d1-02 | Frequency reference 2 000 EI-10 | Min output frequency voltage 40
(Reference 2) (M Voltage) *

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

d1-04 | Frequency reference 4 000 El-12 | Mid output frequency voltage 2 1 00
(Reference 4) (Mid Voltage B)

d1-05 | Frequency reference 5 000 El-13 | Base voltage 1 00
(Reference 5) (Base Voltage)

d1-06 | Frequency reference 6 000 E2-01 | Motor rated current 100
(Reference 6) (Motor Ratzd FLA) :

d1-07 ( Frequency refcrence 7 000 E2-02 | Motor rated shp 290
(Reference 7) (Motor Ratzd Ship) 1

d1-08 | Frequency reference 8 000 E2-03 | Motor no-load current 060
(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 limit 1000 E2-05 | Motor line- to-line resistance 38198
(Ref Upper Linut) (Term Resistance) :

d2-02 | Frequency reference lower limit 00 E2-06 | Motor leak 1nductance 182
(Ref Lower Limut) (Leak Inductance) b

d3-01 | Jump frequency ! 00 E2-07 | Motor iron-core saturation coefficient 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

1 Setting umit and mitial setting differ depending on invertzr capacity
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Table A—4 Constants List (Cont'd)
Constant Name Initial User | Constant Name Intial User
No (Digtal Operator Display) Setting | Setting No (Digital Operator Display) Setting | Setting

E4-01 | Motor 2 max output frequency * 500 F4-03 | Channel 2 momitor selection 3
(V/F2 Max Freq) (AO Ch2 Select)

E4-02 [Motor 2 max voltage * 4000 F4-04 | Channel 2 gain 050
(V/F2 Max Voltage) (AO Ch2 Gain)

E4-03 | Motor 2 max voltage frequency * 500 F5-01 | Channel | output selection 0
(V/F2 Base Freq) (DO-02 Ch1 Select)

EA-04 |Motor2 mid output frequency 1 * 30 F5-02 | Channel 2 output selection 1
(V/F2 Mid Freq) t (DO-02 Ch2 Select)

E4-05 |Motor 2 mud output frequency voltage | * 220 F6-01 | Output mode selcction 0
(V/F2 Mud Voltage) t (DO-08 Selection)

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

E4-07 | Motor 2 min output frequency voltage * 40 HI1-01 | Multi—function input (termunal 3) 24
(V/F2 Min Voltage) t (Termunal 3 Sel)

ES-01 | Motor 2 rated current * 10 H1-02 | Multi—function input (terminal 4) 14
(Motor 2 rated FLA) b (Terminal 4 Sel)

E5-02 | Motor 2 rated shp * 290 H1-03 | Multi—function input (termunal 5) 30)
(Motor 2 Shp Freq) : (Termtnal 5 Sel) #

E5-03 | Motor 2 no-load current * 060 H1-04 | Mulu—function 1nput (ternunal 6) 4(3)
(Motor 2 No-load I) t (Termunal 6 Sel) #

E5-04 | Motor 2 number of poles * 4 HI-05 | Mult—function input (terminal 7) 6(4)
(Motor 2 # Poles) (Termunal 7 Sel) #

E5-05 | Motor 2 line-to-line resistance * 38 198 HI-06 | Multi—function mput (termtnal 8) 8(6)
(Motor 2 term Ohms) : (Termunal 8 Sel) #

E5-06 | Motor 2 leak inductance * 182 H2-01 [ Mula—function input (termnal 9-10) 0
(Motor 2 Leak) b (Termunal 9 Sel)

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

F1-02 | Operation selection at PG open circuit 1 H2-03 | Mulu—function input (terminal 26-27) 2
(PG Fdbk Loss Sel) (Termunal 26 Sel)

F1-03 | Operation selection at overspeed 1 H3-01 [ Signal level selection (termnal 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) (Termunal 13 Bias)

F1-06 | PG division rate (PG pulse monitor) ] H3-04 | Signal level selection (terminal 16) 0
(PG Output Ratio) (Term 16 Signal)

F1-07 | Integral value during accel/decel enable/disable 0 H3-05 | Mulu—function analog mnput (terminal 16) 0
(PG Ramp PU/I Sel) (Termunal 16 Sel)

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

F1-09 | Overspeed detection delay ime 00 H3-07 | Buas (terminal 16) 00
(PG Overspd Time) t (Termenal 16 Bias)

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

Fl-11 | Excessive speed devtation detection delay time 05 H3-09 | Mulu—function analog 1nput (terminal 14) IF
(PG Deviate Time) (Termunal 14 Sel)

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

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

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

F2-01 ( Bi—polar or um—polar mnput selection 0 H4-01 | Monutor selection (termunal 21) 2
(Al-14 Input Sel) (Termunal 21 Sel)

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

F4-01 | Channel 1 momtor selection 2 H4-03 | Bias (termunal 21) 00
(AO Chl Select) (Termunal 2] Bias)

F4-02 | Channel I gain 100 H4-04 | Momtor selection (termunal 23) 3
(AO Chl Gain) (Termunal 23 Sel)
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* Not displayed for some models depending on software version No

t Differs depending on the control method selection (A1-02)

1 Setting umit and mtial setung differ depending on inverter capacity

# Imtial settings 1n the parentheses are values obtained at 3-wire inttialization




APPENDIX 4 CONSTANTS LIST

Table A-4 Constants List (Cont'd)

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

H4-05 [ Gain (terminal 23) 050 L6-02 | Torque detection level | 150
(Termuinal 23 Gaun) (Torq Det 1 Lvl)

H4-06 | Bias (termunal 23) 00 L6-03 | Tlorque detection time | 01
(Termunal 23 Bias) (Torq Det | Time)

H4-07 | Analog output signal level sclection 0 L6-04 [ Torque detection selection 2 0
(AO Level Select) (Torq Det 2 Scl)

H5-01 | Station address IF L6-05 | Torque de ection level 2 150
(Serial Comm Adr) (Torq Det 2 Lvl)

H5-02 { Commumcation speed selection 3 L6-06 | Torque derection ime 2 0l
(Senal Baud Rate) (Torq Det 2 Time)

H5-03 [ Communication panty selection 0 L7-01 | Forward torque limit 200
(Senal Com Sel) (Torq Limit Fwd)

H5-04 [ Stopping method atter communication error 3 L7-02 | Reverse torque himt 200
(Serial Fault Sel) (Torq Limut Rev)

H5-05 | Communication error detection selection * 1 L7-03 | Forward regenerative torque hmit 200
(Senal Flt Drct) (Torq Lmt Fwd Rgn)

LI-01 [ Motor protection selection 1 L7-04 | Reverse regenerative torque limit 200
(MOL Fault Select) (Torq Lmt Rev Rgn)

L1-02 | Motor protection ttme constant 10 L8-01 | Protect selzction 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 ime 10 L8-03 | Operation selection after overheat pre-alarm 3
(PwrL Ridethru t) t (OH Pre-Alarm Sel)

L2-03 | Min baseblock time 05 L8-05 | Input open-phase protection selection 0
(PwrL Baseblock t) t (Ph Loss Tn Sel)

L2-04 | Voltage recovery time 03 L8-07 | Output open—phase protection selection [
(PwrL V/F Ramp t) t (Ph Loss Qut Scl)

L2-05 | Undervoltage detection level 380 ol-01 | Monutor selechon 6
(PUV Det Level) (Momitor Select)

L3-01 | Stall prevention selection during accel 1 01-02 | Momitor selection atter power up I
(StallP Accel Sel) (Power-On Monttor)

L3-02 | Stall prevention level during accel 150 01-03 | Frequency umts of ref e setting and momtor 0
(StallP Accel Lvl) (Display Scaling)

L3-03 | Stall prevention hmut during accel 100 ol-04 | Frequency umts of setting 0
(StallP CHP Lvl) : (Display Units)

L3-04 | Stall prevention selection during decel 1 01-05 [ Constant No display sclection 0
(StallP Decel Sel) (Address Display)

L3-05 [ Stall prevention selection during running 1 020! [ 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 circurt terminal operation 1
(StallP Run Level) (Oper STOP Key)

L4-01 [ Speed agree detecuion level 00 02-03 | User constant imtial value 0
(Spd Agree Level) (Uscr Defaults)

L4-02 [ Speed agree detection width 20 02-04 | kVA selection 20
(Spd Agree Width) (Inverter Model #) t

L4-03 | 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 disconnecicd 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) (Imit Mode Sel) #

L6-01 | Torque detection selection 1 0
(Torq Det 1 Sel)

* Not displayed for some models depending on software version No

t Setting umit and imitial setting dffer depending on inverter capacity

1 Differs depending on the control method selection (A 1-02)

# Daffers depending on area

83



84

Table A-5 Multi—digital Output

Set Value Function Name Set Value Function Name
00 During RUN 1 10 Minor Fault
01 Zero Speed 11 Reset Cmd Active
02 Fref/Fout Agree | 12 Timer Output
03 Fref/Set Agree | 13 Fref/Fout 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 BaseBlk | 18 TrqDet2N O
09 Option Reference 19 TrqDet2NC
0A Remote Operation 1A Reverse Dir
OB TrqDet INO 1B BaseBlk 2
ocC Loss of Ref 1C Motor 2 Selected
oD DB Overheat ID Regenerating
OE Fault 1E Restart Enabled
OF Not Used 1F Overload (OL1)
20 | OH Prealarm o
2]-2F | Not Used
30 Current / Trq LIM
31 Speed Limut
- 32 Not Used
33 Zero Servo End
34 During RUN 2
35-3F | Not Used

Table A—6 Mult—analog Input

Set Value Function Name Set Value Function Name
00 Aux Reference 10 Fwd Torque Limt
ol Frequency Gaimn 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 DClnj Current 15 Speed Limit
06 OverTorque Level 16-1F | Not Used
07 Stall Prev Level
08 Ref Lower Limit
09 Jump Frequency —
0A PID Feedback

0B-OF | Not Used




APPENDIX 4 CONSTANTS LIST

MENU

Table A-7 Constants Array

Constant No
Group Function a B T Y 3
[ [ Operation U TMomtor ~ { 0T TMontor 01-14 15-19 20-29
U2 | Fault trace 01-14
U3 | Fault history 01-08
—| A JImiahize i Al [Imuahze 00-04
A2 | User constants 01-32
| [ Programming ‘l—rm Application |—{ bl [Sequence 01-03 04 05-07
b2 | DC braking 01-04 05-07
b3 | Speed search 01-03 04
—| [Modified constants ] b4 | Delay imers 01 02
bs 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
—Ig l Tumng }-— Cl Accel/decel 01 02 03 04,09 05-08, 10, 11
C2 | S—curve accel/decel 01-04
C3 | Motor-shp compensation ot 02-04 04
C4 Torque compensation 01 02
C5 | ASR tuning 01-04 05-07
C6 | Carrier frequency 0l 02,03
C7 | Hunting prevention 01 02-04
C8 [ Factory tuning 01-28
[ d [Reference” |—{ di [ Preset reference 01-04, 09 05-08
d2 [ Reference hmit 01,02
d3 | Jump frequency 01-04
d4 | Sequence 01, 02
d5 | Torque control 01-04
HE[Motor 1 ET [V/pattern T 01-10 11-13
E2 [ Motor setup 1 01-04 05-09
E3 | Motor 2 control method 01
E4 | V/fpattern 2 01-07
E5 | Motor setup 2 01-05
—| F [ Option }— FI ]PG option setup 01 02-07 08-13
F2 | Al-14 setup [J]
F3 | DI-08, 16 setup 01
F4 | AO-08 setup 01-04
F5 | DO-02 setup 01,02
F6 [ DO-08 setup [i]]
F7 PO-36F setup 01
—{ H | Termunal }—{ HI [Digutal inputs 01-06
H2 | Digital outputs 01-03
H3 | Analog inputs 01-07 08-12
H4 | Analog outputs 01-06
nication
H5 sS:trl::l communicatio 01-04
L [Protecion  —{ LT [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 imit 01-04 05, 06
L8 | Hardware protection 01 02, 03, 05, 07 | 04, 06, 07-13
—[o [Operator }— oI [Momtor select 01-04 05
02 | Key select 01-04 05-08
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BASIC e e e 52,54
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blown fuse protection. ......... ... . e e 70
braking resistor unit ... . .. . 18,25,72
braking resistor umt overheat ... .. .. ... e . 65
braking torque .... ......... .. . 69
braking transistor failure e . L e 65
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C
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constant setting range fault ..... O
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control crrcutt termunal . ... .. . ... L. Lo . 30
control circuit terminal signal . ... e .43
control circurt undervoltage ... .. . . . . .. 64
control fault .... .... .. ... .. 65

86

control method

control method selection .

control method selection fault
control PC board

cooling fan .. - e
CPU external A/D converter fault . .
CPU internal A/D converter fault
cumulative operation time

D

DC bus voltage .

DC 1njection braking current

DC jection braking time at start
DC 1njection braking time at stop
DC reactor

deceleration time

digital inputoption . ... ...
digital operator .o

digital operator connection fault

dimensions

EEPROM fault

EEPROM writing fault

electronic thermal overload relay . ..
elevation .

EMC standards .

emergency stop circuit

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

enclosure .
environment ... .... .
external baseblock

external fault

fault contact output
fault diagnosis ...

fault display ...
fault reset .

flux vector ..
fly—wheel diode
forward regenerative torque limit . ...
forward run .

forward torque hmit .......

frequency accuracy . . . ... ..
frequency control range
frequency multiple selection ..
frequency reference

frequency resolution . . ceee e
frequency setting power supply
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frequency setting signal B ]

frequency units of constant setting .. ... 83
frequency umits of reference settng and momtor .. .. 8
fuse blown . .. .. L. . ..., 64
G
gam . . . ... .. .. 82
ground fault e . P (1}
ground fault interrupter . .. . .. . 22
ground terminal 4,21
grounding .. 24,64

heatsink overheat . . ...... . . e . . ..., 64,70
humidity . . . . 70
I
initralize mode . . . . .. 52
mput fuse . ... e e ee e ee deeeee 22
input open—phase . . . . 65
input terminal status . . e e ... 18
input voltage setung  .... . . .. . ... . 81
nstantaneous overcurrent e e 70
intake air temperature ... .. .. . .. . . . ... 16
mtegral value .. ... ..... .. .. ..., A - 7]
internal control status . . e .... 18
inverter capacity . ... .. . .. . . ... .. 69
wverteroverload .... . . . .. . . ..., 64

J

Jog frequency reference .. . e oo . 81

Jump frequency . . .. . . . .. ... ... 81
kVA selection . .. e e e e e 83
kKVAselecionfault . ........... . ..... .. .. ... 66
line filter . .... R 2
lime voltage . .... ....... .......... B 11
load short-circuit ............ . e e . .. 64
LOCAL . .... . e e eee e e 37
LOCAL/REMOTE key enable/disable ....  ...... .. 83
location.... ............... . . e e e 70
magneticcontactor ..... ........ ... .... .... 22,24
magnetic starter .. ... . .. 24

main circuit

main circut configuration

matn circuit power supply .
main circut terminal . .

main circuit undervoltage
master frequency reference . .
max applicable motor output . .
max output frequency

max output voltage

max voltage

MC fault

MEMOBUS control

mid output {requency . .

md. output frequency voltage .
min baseblock time

mn. output frequency

min output frequency voltage
modified constants mode
momentary power loss

monitor selection .
monitor selection after power up
motor no—load current

motor overload

motor overload protection

motor protcction selection .
motor protection time constant . . .
motor rated current .

motor rated slip

motor selection

motor speed . .

mult-analog nput . .
mulu—digital output ..
multi—functicn analog input

multi—functicn analog wnput selection fault .

multi-function analog output
multi-function contact input
multi—function contact 1nput selection fault
multi—function contact output
multi-function input ceen
multi—function open collector output . .
multi—step speed reference

multi-step speed setting

N

nameplate

NPN transistor .
number of auto restart attempts
number of motor poles

O

open chassis type .

64,

21
26
5,21
25

. 64
18.30
11,69
81
69
81

. 64
59
81
81
83
81
81

. 58
70, 83
83

. 83

. 81

64
70
83
83
81
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78
84
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18,30
66
18
18
66
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output characteristics . ...
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output power

output selection

output termmal . .... ....
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PGrotaton... . . ... ... . e e
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photo—coupler insulation

power charge indication .. .. . e e e
power supply

PNPtransistor . .... .... ... . ...
programming mode ... ....... .

prohibition of reverse operation . .... ..

protect selection for internal DB resistor . . ... .....
protective functions . ...

QUICK-START ..... ....

rated 1nput voltage and frequency . .
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reference selection e e e
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S

sequence common .
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sequence input signal

sequence output signal .
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shielded wire

SI-B transmission error

signal level selection

sine wave PWM

slip compensation gain

software No

specifications . ..
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stopping method selection . . e e
storage temperature . . ...

surge suppressor ... ..

switching frequency . ....

terminal screw ... .....

testrun . ....... .. e e
thermal overload protector  ....... ..... ...
thermal overloadrelay . .... . .... ...
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thermoswitch e e e
torque accuracy . . .. ce.ee. ees
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torque detection time
torque limit

transmission crror
twisted—pair shielded wire

U

undcrvoltage
user constant 1nitial value

'}

V/f control

V/f control with PG fecdback
V/f data setting fault

V/f pattern sclection

69
65
20, 31

70
83

52,53
52
66
81

vibration
VS operator

warning label
wire size
withstand voltage test

zero—servo fault
zero speed detection
scro speed level
¢cero speed signal
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