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INSTRUCTION MANUAL

INVERTER FOR SYSTEM DRIVES (VS-676H5)
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PREFACE

YASKAWA's VS-676HS5 is an inverter for system drives provided with both V/f control
* and vector control for standard models. This instruction manual describes
installation, maintenance and inspection, troubleshooting, and specifications of the
VS-676H5. Read this instruction manual thoroughly before operation.

_ YASKAWA ELECTRIC CORPORATION

General Precautions -

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

This manual may be modified when necessary because of improvement of the product, modifica-
tion, or changes in specifications.
Such medifications are denoted by a revised manual No.

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

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




NOTES FOR SAFE OPERATION

Read this instruction manual thoroughly before installation, operation, maintenance or inspection of
the VS-676H5. In this manual, NOTES FOR SAFE OPERATION are classified as “WARNING” or
"CAUTION".

AWARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death or serious injury
to personnel. ' I ' ’ -

Indicates a potentially hazardous situation which, if not avoided, may result in minor or moderate 1nju-

ry to personnel and damage to equipment.
. It may also be used to alert against unsafe practices.

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

case, follow these important notes.

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

‘RECEIVING -- ' -

/A CAUTION

(Ref. page)

‘[ » Do not instali or opéerate any inverter which is damaged or'has.; missing
parts.
Failure to observe this caution may result in personal injury or equipment damage. 12




NOTES FOR SAFE OPERATION

INSTALLATION

/A CAUTION

(Ref. page)
* Liftthe cabinet by the base When| moving the unit, never lift by the front
cover.
Otherwise, the main unit may be dropped causing damage to the unit.  .......... 14
* Mount the inverter on nonflammable material (i.e. metal).
Failure to observe this caution can resultinafire. ............................ 14
» 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 tothe unit.  ......................... 14
WIRING
(Ref. page)
* Onlycommence wiring aftervenfylng thatthe powersupplyisturned OFF.
Failure to observe this warning can result in an electrical shock or a fire.  ........ 23
* Wiring should be performed only by qualified personnel.
Failure to observe this warning can result in an electrical shock or a fire.  ........ 23
» When wiring the emergency stop circuit, check the wiring thoroughly
before operation.
Failure to observe this warning can result in personal injury.  .................. 23

* Make sure to ground the ground terminal Q).
(Ground resistance

200V class: 100Q or less, 400V class: 10Q or less)
Failure to observe this warning can result in an electrical shock ora fire.  ........ 32




(Ref. page)
K Verlfy that the mverter rated voltage commdes with the AC power supply '
voltage. ’ . .
-Failure to observe this cautlon can result in personal injury or a ﬁre T e L.22
* Do not perform a wnths_ta_nd voltage test of the inverter. -.- ~
It may causé semi—conductor elements to be damaged. - ...... e e .22
« Toconnecta braking resistor, braklng resistor unit or brakmg unit, foIIow
the procedures described in APPENDIX.3.. A -
Improper connection may causeafire. .............. sTeeeenvereneaenaanos 22
« Tighten terminal screws to the specmed tlghtemng torque. . - .
Failure to observe this caution-can result in a fire. e et 22
B f Never connect the AC main circuit power supply to output termlnals U A
and W. . L
The inverter will be damaged and invalidate the guarantee. - ............ eeen. 32
PREPARATION FOR OPERATION- -
i (Ref. page)

« Before startingtestrun, disconnectthe coupling that directlyconnectsthe

- motor to the machine, belt or others to allow the motor to be run
independently. If the inverter should be operated for the test with the
motor connected to the-machine, do so only after ensunng the safety
Failure to observe this cautlon can result in personal injury. ........: N 49




NOTES FOR SAFE OPERATION

OPERATION — - :

/A WARNING

(Ref. page)
¢ Only turn ON the input power supply after replacing the front cover. Do
not remove the cover while current is flowing. - - - )
Failure to observe this warning can result in an electrical shock. ................ 69

 When the retry function is selected, do not approach the inverter or the
load, since it may restart suddenly after being stopped.
(Construct machine system, so as to assure safety for personnel,
even if the inverter should restart.) Failure to observe this
warning can result in personal injury. ... ...l i e e 69

» Since the stop button can be disabled by a function settlng, install a sepa-
rate emergency stop switch.
Failure to observe this warmng can resultin personal injury.  ............. e 69

*_Ifanalarmis resetwith the opération signal ON, the inverter restarts auto-
matically. Only reset the alarm after verifying that the operation sugnal is
OFF.

Failure to observe this warning can result in personal injury. ..., ..., 69

A GAUTION

(Ref. page) |

* Nevertouchthe heatsmk ordischargingresistor sincethe temperature is )
very high.

- Failure to observe this caution can resu]t in harmful burns tothe body. .......... 69

* Since itis easy to change operation speed from low to high speed, verify
- the safe working range of the motor and machine before operation.
Failure to observe this caution can result in personal injury and
machinedamage. .......cooiiiiiiiii i e e e 69

* Install a holding brake separately if necessary.
- Failure to observe this caution can result in personal injury. ............. e 69

* Do not check signals during operation.
The machine or the inverter may be damaged. .............................. 69

* Allthe 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
o 69




MAINTENANCE AND INSPECTION

/A WARNING

* Never touch high-voltage terminals in the inverter. .
Failure to observe this waniing can result in an electrical shock. .................. 78

* Replace all protective covers- before powering up the inverter. To
remove the cover, make sure to shut OFF the molded-case circuit break-
er. ST ; -
Failure to observe this warning can result in an electrical shock. . ................. 78

* Performmaintenance or inspection only after verifying thatthe CHARGE
LED goes OFF, after the main circuit power supply is turned OFF.
The capacitors are still charged and can be dangerous. ......................... 78

¢ Only authorized personnel should be permitted to perform malntenance
inspections or parts replacement. .
[Remove all metal objects (watches, bracelets, etc.) before operation.]
(Use tools which are insulated against electrical shock.)
Failure to observe this warning can result in an elecirical shock. . ................. 78

A CAUTION

(Ref. page)
* The control PC board employs CMOS ICs. Do not touch the CMOS
elements. )
They are easily damaged by static electricity. .......... R 78

« Do notconnect or disconnect wires or connectors while power is applied
to the circuit. o ) .
Failure to observe this caution can result in personal Nury. ..o 78

OTHERS

A WARNING

¢ Never modify the product -
Failure to observe this warning can result in an.electrical shock or personal i m_]ury and will
invalidate the guarantee.




NOTES FOR SAFE OPERATION

WARNING LABEL

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

Waming Label

\///

Book type: Model CIMR-H5D27P5 Cubic type: Model CIMR-H5D2030

Warning Label

/A WARNING

May cause injury or electric
shock.

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

- Disconnect all power before opening
front cover of unit. Wait 1 minute
untii DC Bus capacitors discharge.
- Use proper grounding techniques.
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‘1 RECEIVING .

. - . /A CAUTION

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

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

11 INSPECTION CHECKPOINTS

(1) Receiving Checkpoints™

. Table1 Checkpoinis -

Checkpornts - R Description

" | Does the inverter model number correspond with | Check the model number on the nameplate on the side of the
the purchase order? . | VS-676H5 (Refer to page 13)

Visually check the extenior and venfy that there was no damage duning

Are any parts damaged? transport

Remove inverter front cover

Is hardware properly scated and securel)! tghtened? Check all visible hardware with appropriate tools

If any of the above checkpoints are not satisfactory, contact your YASKAWA representative.
(2) Checking the Nameplate Data

(a) Nameplate Data

Example of model CIMR-H5D20P4

InverterModel—s={_ MODEL . CIMR - H5D20P4 SPEC. 20P45A Ye— Inverter Spec. .
Input Spec. —a=l  INPUT DC270-330 V

Output Spec. —»=| OUTPUT : AC 3PH 0- 230V 1kVA 32-A
LotNo —»| LOT NO : MASS - 6.4 kg le— Mass
SenalNo —s»| SER NO
\y YASKAWA ELECTRIC CORPORATION 4APAN Mj

Fig. 1 Nameplate Data



1 RECEIVING

1.2

Front Cover

(b) Model Designation

CIMR - H5 D 2 0P4

Inverter

VS - 676H5 Series

Symbol Specifications A Symbol | Max. applicable motor output
A Japan use 3-phase input . 0P4 0.4 kW
apa P P oP7 0.75 kW
D Japan use DC input to to
075 75 kW
Symbol Voltage
2 3-phase 200 V class
(Note: 300V DC)
4 3rThase 400 V class
(Note: 600V DC)
Fig. 2 Model Designation
(c) Specification Designation
' 20P4 5 A*
Symbol Voltage I . L Revision symbol
2 3-phase 200 V class - :
(Note: 300 V DC)
4 3rzrhase 400 VDclass
(Note: 600V DC) Symbol Enclosure
Symbol | Max. applicable motor output 0 Open chassis type
0P4 0.4 kW (self-coollng)
oP7 0.75 kW 5 Open chassis type
to to (force-cooling)
075 75 kW

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

IDENTIFYING THE PARTS

Mounting Holes

Book type: Model CIMR-H5D27P5 (200 V, 7.5 kW)

— Heatsink

Front Cover —>

Fig. 3 Specification Designation

=28 .

Mounting Holes

=

L

v

Cubic type: Model CIMR-H5D2030 (200 V, 30 kW)

Fig. 4 Configuration of VS-676H5

13
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2 - INSTALLATION

- . /A CAUTION

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

1 * Mount the inverter on nonflammable material (i.e. metal).
- Fa_ilure to observe this caution can result in a fire: . Lo

AL - -~y - o = _ ) T -
T » When mounting units in an enclosure, install a fan or other cooling device to keep the
T -intake air temperature below 45°C. = . . )
Overheating may cause a fire or damage'to the unit. B

- This chaptei' describesthe conﬁglirati_op, location @nd space when mbunting the VS-676HS.

21 REMOVING AND REPLACING THE FRONT COVER

(1) Book Type (200V 0.4 to 15kW,400V 0.4 to 18.5kW)
-Toreftiove the front ,c_'ovpr from the irjverger,_ pullitoutin the direction shown by arrow@ while

lifting it in the dir@ciiofn shown by arrow @ . After pulling it alittle, disconnect the wires from
the control card to the base driver card. Follow the procedure in the reverse order when mounting
- it to the inverter. T

—~"7CN
Flat cable

Fig. 5 Removing and Replacing the Front Cover
(Book Type : 200V 0.4 to 15 kW, 400V 0.4 to 18.5kW)



2 INSTALLATION

(2) Book Type (200V 8.5 to 22kW, 400V 22 to 45kW)

Toremove the front cover from the inverter, pull it out in the direction shown by arrow @ while

lifting it in the direction shown by arrow@ .

" Fig. 6 “Removing and Replacing the Front Cover )
(Book Type : 200V 8.5 to 22 kW, 400V 22 to 45kW) T

(3) Cubic Type

To remove the front cover from the inverter, pull it in the direction shown by arrow @ while

lifting it in the direction shown by arrow @ . Follow the procedure in the reverse order when

mounting it to the inverter.

t

The control ¢ard and the option cards are accessible by opening the sub cover at the front.

-

N

Fig. 7 Removing and Replacing the Front Cover (-Cubic Type)

15
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1CN

9CN
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22 MOUNTING OPTION CARDS

(1) Insert the option card that fits to connector 2CN, 3CN, or 4CN.
(2) Fit the option card onto the support spacerat(S) .
" (3) For the option card that fits onto connector 2CN, attach screw (N) .

(4) To remove obtion cards, follow steps (1) to (3) in the reverse order.

[ Mounting the Option Cards |

[ i .0 (o] Control card

\ O

4CN /

3CN

\

N

lam) , -/,
oy 1T
— 2! \\spat?:r{t*/

T0

Fig. 8 Mounting Option Cards

Option card A

»
(@]
2

Option card
A fiting con-

Option card C

N 3
2 2
]

Option card

v .C fitting con-

nector

Option card D

W
OI
4

Option card
D fitting con- -
nector




2 INSTALLATION

1. Whenmounting option cards A and D, make sure that part@ of support spacer is correct-
ly fitted (support tongues are opened) after mounting the board.

2. When mounting option card C, make sure that screws @ are securely tightened after
mounting the board.

3.  Note that some of the connectors are of the same type. Therefore, make sure to mount
option cards to the correct connectors each of which'is identified by device symbol.

17



Table2" Table of Option Cards -

Type "~ = - Name. - -| Code No. Function Position " Remarks
Built-intype | Feedback PG speed control | 73600-A017X [- A-phas€ pulse (singlé pulse) | _ See-
(mounted to | detection card - mput TOE-C736-40 12
connector) .- | option card- PG-A2/H : .- PG frequency range . )
. 50 to 32767 Hz
. B - Pulse monitor output .
" +12V,20 mA (Max ) - -
- PG speed control | 73600-A018X |- For complementary output PG See
- card” - - ~|- A-and B-phase pulses for vec- TOE-C736-40 13
PG-B2/H tor control (2-phase pulse) Mounted to 4CN on -
_ - - Input the control card
_ *| - - PG frequency range (note) .
50 to 32767 Hz
. - Pulse monitor output -
| 424 V,30mA (Max)
- - (open collector output)
- - Synchronous nput, | 73600-A019X_ | Applicable frequency See-
- control card : 0 to approx 100 Hz TOE-C736-40 14
) SP-A2H .~ . -
- (exclusive for EMS)
- - ‘Momtor option | Analog  monitor | 73600-D008X | Outputs analog signals that are -| See*
| card card i - -7 |used to momtor the operation TOE-C736-40 10
AO-12/H status (output speed, torque, etc )
- Output resolution
_ 11 bits + sign (1/2048)
- - Output voltage-
"~10 to +10 V (non-insulated) | Mounted to 3CN on
- - Output channels: 2-channels | the control card
note
Digital output card | 73600-D009X | Outputs the inverter’s operation (note) See
DO-08/H status and fault contents TOE-C736-40 11
{multi-function output).
- Photocoupler output
8 channels
(with same common terminal)
Communication | Inverter kit 87916-1100X- | Board-type controller directly See:
control option | controller s0100Y mounted to the inverters. SIE-C873-16 4
card CP-916A - Program steps: 1k steps SIE-C879-16 1
- Communication® Mounted to 2CN on
. CP-215(1 port) the control card
CP-216 87216-1100X- | Used to connect to the CP-216 | (note) See:
communication s0100Y transmission line SIE-C873-16 1
interface card SIE-C873-16 4
CP-216IF/INV -
Only one card can be connected to each connector.
® 2. The numbers represented by X and Y are changed according to the modifications and ver-

sion upgrading of the hardware and software.
X: The number representing modifications made to the hardware
Y: The number representing modifications made to the software




2 INSTALLATION

23 CHOOSING A LOCATION TO MOUNT THE INVERTER

- To ensure ‘proper performance and long operating: life, follow the recommendations below when

'y

choosing a location for installing the VS-676H5. Make sure the inverter is protected from the follow-
ing conditions.

O Direct sunlight. (Avoid using outdoors.) -
O Corrosive gases or liquids.
0O Oil sprays, splashes

.0 Salt spray.

O Rain, moisture
O Dust metallic particles in the air.

-0 Physical shock, vibration. -

O High hymidity . .
O Extreme cold and heat. Allowable ambient temperature range: —10 to +40°C

" O Magnetic noise. (Example: Welding macfnines, power devices, etc.)

0O Radioactive materials.
O Combustibles -

19
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2.4

CLEARANCES

Install the VS-676H5 vertically and allow sufficient clearances for effective cooling as shown in Fig.

9 and 10. .-
77797077 AR 0P 7 PP P) 7
/ - ? ’ f Air 7
/| L/ 120 mm ormore | 4
7] 2 f ‘}3 7
7 % Al 2
/) / ' 0
7 /) #
7 ” 0
/] 7 £ | 2
/ = / il = ~ / -
/ I / ot =) /
7l AREy 7
7 2N -

A 7 L/
/ / ) /
7 2 C 5 ; )

B ? 55 mm or more :4 1 . % ;
';,"'5‘ ;m or more r'/ I 120 mm or more Al - “
// // V } / ir ;
LSS S S s 777777 /.
(a) Front View (b) Side View

Fig.9 Clearances (Type of 200 V 22 kW/400 V 45 kW or Less)

LLLLLLS LS LSS LSS L ._444442 T

120 mm or more

1

AANTNNNRNRY

AONNONUONONONONUNOSOSONOSOONNNNNN N NN N
\\\\\\\\\‘:\\\\\\\\\\\\

MOOTRTHTTHTTRRTRTRTR TR TR TR XYY

ﬂ ’ i - -
_ . _. .. 30mmormore .
/] 30mmormore -/ 120 mm or more§ Air
é /) = .
GTITTTITTITT 7T 77 TIITIITTT .
(a) FrontView = ) (b) Side View

Fig. 10  Clearances (Type of 200 V 30 kW/400 V 55 kW or Larger)




2 INSTALLATION

“For the external dimensions and mounting dimensions, refer to APPENDIX 2

“DIMENSIONS”.

Allowable intake air temperature to the inverter.

Open chassis type: —10 to +45°C

. . For the types of 200 V, 22 kW or less and those of 400 V, 45 kW or less, cooling air indi-
cated below must be secured since these types do not have a built-in cooling fan.

Table 3 Required Cooling Air

Model Name of VS-676H5 Wind Velocity of Cooling Air at Heat Sink

CIMR-[ m/'s
H5D20P4
H5D20P7
H5D21P5 15
H5D22P2
H5D23P7
H5D25P5
H5D27P5 20
H5D2011
H5D2015 23
H5D2018
H5D2022 3.5

Model Name of VS-676H5
CIMR-[]

Wind Velocity of Cooling Air at Heat Sink
m/s

H5D40P4

H5D40P7

H5D41P5

H5D42P2

H5D43P7

H5D45P5

H5D47P5

20

H5D4011

H5D4015

25

H5D4018

H5D4022

H5D4030

H5D4037

HS5D4045

35

21



'3 WRING - S

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

-» Wiring should be performed on|y~ by qualified personnel.
Failure to observe this warning can result in an electrical shock or a fire.

- oo » When wirinig the emergency stop circuit, check the wiring thoroughly before operatlon
-~ - Failure to observe this warning can result in’ personal injury.

) _ Verify that the inverter rated voltage coincides with the AC-power supply voltage.
. - Fanlure to observe this’ cautxon can result in personal mjury ‘or a fire.

Do not perform a wﬂhstand voltage test of the mverter -
It may cause seml-conductor elements to- be damaged. i

To connect a braklng ressstor brakmg resnstor un|t or braklng unit, follow the procedures
descrlbed in APPENDIX 3. .. -

Improper connéction may cauise a fire. o - T . ) -

» Tighten terminal screws to the specified tigjhteniné torque:_ -
Failure to observe this caution can result in a fire.

This chapter describes the main circuit wiring and the control circuit wiring of the VS-676HS.




The following are connection diagrams including those of option cards.
(1) Connection diagram of standard inverter
| : i
SW '
~
=0 O D1
DC Power Supply ) VS-676H5
——0 O (=] )
inrush Current Suppressing MC .
(Not necessary for 7 5 kW or Iess) . 10CN
i TBlI_ P24 comAmax [ Analog 216 | Analog OQutput 1
r -1 T Montor | ~101010V2mA | oo o
res + = o2 MC ON tion Ana-
l ' & } 1 ’ o2 4  log Mont-
Lo ' 4 7mA ~ Analog An tor
. 1 alog Output 2
L. ?__] | O] MC ANS Monitor O |_10t010v2maA)
- - (MC CLOSED f CLOSE) {, .
1CN - agvDC somA SC
am Connector for Digital "'O Output Signal 2 )
g g g Operator
oon - Multi-
4. O Output Signal 3 | ¢ o0 0
Digital Operator \ Photo-
JVOP-132 (Option) 14 - coupler
B - - -O | Output Signal 4 | Output
oCcN | 24vDC 8mA _} - K .
Forward run/stop e ol i J
o O 7 Output Signal 5
Reverse run/stop —— -
-———o| S |1°p O—O j8 }" 17
sl 55 Iole PHC-COM
potsges 55 Lol
psoms 55 ol |
1 |::$ Signal 5 O—T0 122 | input éA—‘=
t———35 o—+}0 |z -
1 Input Signal 6 o O m TA2
- 21 = PG Monitor
O DI-COM
[ l +15V -
- o4 aenl Transmission CN1
Analog Input 3 —i [ 01010 V/-1010 10V (20 kD) | O | 8 ! Option
Anelog Input 2 —JAle20mA(z508) [0 |2 }f,‘,;',:."“ cP.ote _
Analog Input 1 0 10 V/—=1010 10 V (20 kQ! lol4 or L CN2
~ O SG 15V CP-216IF/INV
O
- T82 -
Reds
" [Output Signal o TA
Multi-function { (:m o:,%’::: o4 - = Monttor
Contact Output output) [eS 4 o——
Output Signal 1 J__j
Motor Temp Detection (Thermistor) BT 250VAC 1A
FO|1 3ovDC 1A
o - H

E

9CN DI-COM: 25, 26
9CN SG: 3,5,7,9,12,13

10CN SG: 1,3,5 -
10CN PHC-COM: 17, 18, 19, 20

F-ig. 11 Connection Diagram of Standard Inverter

(Model CIMR-H5D2030, 200 V .30 kW)



24

Control circuit terminal (connector 9CN-1, 10) of +15V/=15V has a maximum output
current capacity of 20 mA. '

Multi-function analog output should be used for monitoring imeters such as a frequency
meter and an ammeter and should not be used for feedback control system. It is recom-
mended to use analog monitor card (Model DO-08/H or AO-12/H) for the control system.
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(2) Connection Diagram of PG Card Option

Mocs Inverter
-—3 0 R u
!
VS-676H5 !
‘ H
TAJD
5V P12 pipH12V) g
PG 6128 .
¥ v
Pulses " QQ_ 5 :
S :
8 HE
ol if
j !\': )
4CN 4CN
=
'? Pulse Monitor
.3 Output
r—‘t.:- -------- 12-‘>—<>(E—)- E
PG Speed Control Card PG-A2/H
Fig. 12  Connection Diagram of PG-A2/H (Single-Pulse Input)
mccB Inverter
~M_fr U Motor
—_-M__4bs v @ @
— M f
T w Plug: 1108-12A16-8F13-5-1 |
: _1108-16RC8 i
% —
VS-676H5 A1 [ 1
P2z v) WO
16 v
owv K 12 v
PA 1 22k
Pulse At g 1800 18 — B51=Q,ﬁ§],
;Dl; wolezoo[6] 1B g
[ 1 "'OV
1800 1500 b v
Pe) y i 22k
Pulse B] PRI 1500 | 8 , | |Al51Q
6_;_}; 70l22000 7 IF
C---9 1gon ‘I“;: v C ov
| S
TA2 . - .., Pulse Monitor Output
oy i
&P ¥ I'D"ik ] FK... Puise A
4cN 4CN ceea |l ol P i
] -1 I O Pulse B
' EE ¥k o CEPRE
t—'k a: I: 4 L? - ~
° F LI L Pusea:
@ 12 '__], ] (ForwardRun){ ) 1 oot
Ly } (€) fesresemennen e -

GroundingLead PG Speed Control Card PG-B2/H

Note: Terminal symbols of PG are examples assumning Yaskawa's motor 1s used
PG model: LMA-[]JCIB-S185Y (Complementary output)

Fig. 13  Connection Diagram of PG-B2/H (Double-Pulse Input)
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Cautions on Wiring . . - - : i, .

1. Isolate the control §ignai wires (terminal; TA1 and 'I_‘A2)‘—(_)i' ;!_ie PG speed control cards
PG-A2/H and PG-B2/H from the main circuit wires and power cables.

2. _For connection with a PG, use shielded wires to prevent malfunctions due to noise. The
allowable maximum wiring distance varies depending on the type of cables used for con-
“mection. . -~ . C : - B )

_ KPEV-S.(0.75 mm?, three-pair wire): . ~ Max. 50 m-
- KPEV-S (1.25 m?, three-pair wire): © . Max. 300 in _
T s (junction terminal must be used.)

L SR . b
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(3) Connection Diagram of Synchronous Control Option

Fig. 14 -Conneg‘:tion Diagram of SP-A2/H (Exclusive for EMS Control) . - '

Synchronous Input
Control Card SP-A2/H

MCCB Inverter Col
—o/\a-/\'\_(h R 1] 7YY\
-—e:o—N\_q S Vv s e a™
—_— =M—— T wi A

VS-676H5 .
Master
[ TAZ,
1k
. L.
P12 I I W T
4CN[ 4CN P N
—p ® —+ g
Grounding Lead Synchronous input
Control Card SP-A2/H

MCCB Inverter Coil
-3 ’ R u 2aa
—oﬁ S \") a 'l
-0 T W s

VS-676H5
Slave
J J TA1
P12

4CN 4CN - (%E% ‘ — -

'@ 12 a1

Pl ‘; .ﬁi

Grounding Lead _l

Cautions on Wiring

1.

Isolate the control signal wires (terminals TA1 and TA2) (;f the synchronous control card
SP-A2/H from the main circuit wires and power cables.

For connection within a specified area, use shielded wires to prevent malfunctions due
to noise. The wiring distance should be less than 50 m.
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(4) Connection Diagram of Analog Output Option

The following d;agrarfl shows an exaniple of connection of the inverter, analog monitor
card AO-12/H, and a penpheral outputs of AO-12/H are connected to a frequency meter
and an ammeter.

MCCB Inverter

. . A - 1 DA converter

3CN|!l - [|I3CN v
B SRS s o 3

Analog Monitor Card AO-1 2/H
Groundlng Lead

Fig. 15 Connection Diagram of AO-12/H

Cautions on Wmng . - .

@ 1. Isolate the control sngnal wires (terminals TD1_ to’ TD3) of the analog monitor card

p4 AO-12/H from the main circuit wires and power cables.

2. Forthe connection of control signals, use shielded wires and treat the termination of wires
in the manner shown below to-prevent malfunctions due to noise. The wiring distance

should be less than 50 m.
Shielded Sheath Armor
, I:ri‘o nog connect at
To common termi-  Insulate with tape ~this en i
nal TD3 of analog :

monitor card

Fig. 16 * Termination Treatrnent of Shielded Wires
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(5) Connection Diagram of Digital Output Option

The following diagram shows an example of connection of the inverter, digital output card
DO-08/H, and a peripheral: outputs of DO-08/H are connected to DC relays.

MCCB Inverter Motor
—43 R U
—0 T w |
Phot: | ~ e
otocoupler Tp <1i<j 1RY DC+24 V
VS-676H5 ¥= N d::jzRY
| WL an s R
o 3RY
3CN[]:[] 3CN <er ,T__’...W:T"
4 y ! 4RY
B B =
_[_"’E 5! : SRY
<7 _tr'
= — 6l | BRY
TS T
— AR 7RY
. NI EE siin g
Note  Pay attention to the | 811 : 8RY
polarity of diodes 1T ﬁ_::m"
"_' LS
Digital Output Card DO-08H
Fig. 17  Connection Diagram of DO-08/H
Cautions on Wiring )
@ 1. Isolate the wiring connected to terminals TD from the main circuit wires and power
cables.

2.  Forthe wiring connected to terminals TD, use shielded wires to prevent malfunctions due
to noise. The wiring distance should be less than 50 m.




" "(6) Connection Diagram of Inverter Kit Controller Option

. Inverter

CPj21' 5 Transmission Line
. i T SRD- SRD+ .
- - X MR-8M

.o L. ; ; T CNi1
o VS-676H5 - 1

=~ ————

. .2CN |~ = 2CN

A : _ —fe

. 8 S SR iy
.- R . ; i \
- . ’

. S R -

- . - Lo Inverter Kit Controller
- I . CP-916A
.- oo i N Programming Panel Port

Fig. 18_ - Connection Diagram of CP-916A
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(7) Connection Diagram of Communication Option

“Inverter

CP-216 Transmission Line

. ] 8B s
N - MREF| | .
: ; Toone]) {1 -
- | - vs-676H5 3 11 ’
2CN [ _] 2CN
) 7 T - -—--'--\'
CP-216 Communication

- . "Interface Card
e CP-216IF/INV

Fig. 19 Connection Diagram of CP-216 IF/INV-

-

Isolation of Power Cables in the Panel T

The low-voltage line must be isolated from the main line by separating them at least 200 mm
“from each other. In addition, use the shilded wires for the low-voltage line to protect it from .

influence of the opération line and other lines run in parallel to it.

Low-voltageline Operation line Main line
(shielded wire)

. “SOmmormore _

200 mm or more

|

le
fe
) Fig. 20 Isolation of Cables.in the Panel and the Minimum Isolating Distance

* Connection of Shielded Sheath
Connect the shield wire in the power cable to the earth terminal Es.
For details, refer to “FDS System Installation Manual” (SIE-C873-16.4).

31
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3.2 WIRING THE MAIN_CIRCUIT

"~ A WARNING

¢ Make sure to ground the ground terminal @ .
(Ground resistance 200 V class: 100 Q or less, 400 V class: 10Q2 or less)
_ Failure to observe this warning can result in an electrical shock or a fire.

~ A CAUTION

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

(1) Wiring P?ecaiutioﬁs for Main Circuit Input

< AC Input >.

@)

(b)

©

(d)

Installation of Ground Fault Interrupter

When connecting a ground fault interrupter to input terminals R, S, and T, select one that

is not affected by high frequency.
Example-;s: NV series by Mitsubishi Electric Co., Ltd.
- " (manufactured in or after 1988)
- EG, SG series by-Fuiji Electric Co., Ltd.
(manufactured in or after 1984)

Installation of Magnetic Contactor

When using a braking resistor unit, install a magnetic contactor at the primary side of the
inverter to protect the-braking resistor unit, and program the sequence to turn off the mag-
netic contactor upon actuation of the overload relay trip contact. If the inverter malfunc-
tions, the braking resistor unit could be burned out.

Terminal Block Connection Sequence
Input power sup'pl); phases tan be connected to any terminal jregardless of the order of R,
S, and T on the terminal block.

Installation of SdrgéSupp‘reé'sqr

For inductive loads (m'agnétic contactors, magnetic relays, solenoid valves, solenoids,
magnetic brake,-etc.) connected near the inverter, connect a surge suppressor at the same
time. -
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(e) Prohibition of Installation of Phase Advancing Capacitor

For the improvement of the power factor, use an AC reactor on the input power supply side.
If aphase advancing capacitor or surge suppressor is connected in order to improve the pow-
er factor, it may become overheated and damaged by high harmonic components of the in-
verter. Also, the inverter may malfunction because of overcurrent.

< DC Input >

(@) Installation of DC Power ON/OFF Switch (SW)

With the following types of inverters, inrush current suppressing function is not built into
the inverter.

Book type: 200V, 11 kW to22 kW
400V, 11 kW to 45 kW

Therefore, it is necessary to prepare the inrush current suppressing circuit at the output side
of the SW if one is installed.

o
DC power supply !
~ J VS-676H5
—C) O~ - L |

—l—r‘ .
| -
=

Fig. 21  Example of Installation of Inrush Current Suppressing Circuit
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(2) Wiring‘Precauticns for Main Circuit Output

@)

(b)

©

@

(e)

Connection of Terminal Block and Load

Connect output terminals U, V and W to motor lead wires U, V and W. Verify that the motor
rotates in the forward-direction (CCW: counterclockwise when viewed from the motor load
side) with the forward run command. If the motor rotation is incorrect, exchange any two
of output t tcrmmals U, VorW.

Fot the vector control-with PG wiring of the PG must also be changed Refer to 4.4
“CHECKING THE ROTATION DETECTION DIRECTION OF PG”.

Strict Prohibition of Connection of Input Power. Supply—to '6utput Terminals

Never connect the inpu:( power supply to output terminal_; U, V-and W.

Strict Prohibition of Short Circuiting or Grounding of Output Circuit
Never touch the output circuit directly or put the output line in contact ~with the inverter case.

Otherwise, it may cause an electrical shock or groundmg In addmon never short circuit
the output line.

-~

Prohlbmon of Connectlon of Phase Advanclng Capacntor or LC/RC Nonse Filter

Never connect a phase advancmg capacntor or LC/RC noise filter to the output circuit.

Installation of Magnetic Starter or Contactor

When a magnetic starter or magnetic contactor is connected to the output circuit, the invert-
er overcurrent protective circuit could operate due to inrush current if the magnetic starter
or contactor is opened while the inverter is running.

The sequence must be designed so that the magnetic starter or contactor is opened only dur-
ing base block state.




3 WIRING

(f) Installation of Thermal Overload Relay

An electronic overload protective function is incorporated into the inverter. It is necessary,
however, to connect a thermal overload relay when driving several motors with one inverter
or when using a multi-pole motor. If a thermal overload relay is used, its setting must be
as indicated below. ’

At50Hz The same rated current value as that described on the motor nameplate.

At 60 Hz 1.1 times larger than the rated current value described on the moto
nameplate. ) L

(3) Grounding

Fig. 22 Grounding of Three Inverter Units -

Ground resistance -
200V class: 100€ or less, 400 V class: 10Q or less.

Never ground VS-676H5 in common with welding machines, motors, or other large-
currentelectrical equipment. Run all the ground wires in a conduit separate from wires
for large-current electrical equipment.

Use the grou-nd wires described in Tables 7, 8, or 9 and keep the length as short as
possible.

When using iseveral inverter units side by side, ground the units as shown in Fig. 22,
(a) or (b). Do not loop the-ground wires'as shown in (c). -~

-0 -+ 0O X

(a) Acceptable " (b) Acceptable (c) Not Acceptable
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(4) Functions of Main Circuit Terminals®

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

" Wire according to each terminal function.

Table 4 200V Class DC Input Terminal Functions

Model .
CIMR-HSD = . 20P4 102022 2030 to 2075
Mh?:tgp g:ﬁ?;glte 0.4 to 22 kW i 30 to 75 kW
© DC input power suppl
D1 put po pply
V)
. ’ Invén_er output
w . ] -
_ ]
’ - r s - - " Cooling fan power supply
D - *  Ground terminal (Grounding resistance* 100 Q or less)

] Table 5 400V Class DC Input Terminal Functions

el s | 40P410'47P5 | 4011 10 4015 | 4018 to 4045 4055 t0 4160
Moy ot |04t07.5kW | 1110 15kW | 1851045KkW 550 160 kW
e DC input power supply
. o1 )
) U
V. ' . Inverter output
w .
r - Cooling fan power supply
» 200 (Control power supply)
_ r - 8200 . 200 to 230V AC mput
5 400 r - 2400 - 380 to 460V AC mput
@

Ground terminal (Grounding resistance * 10€ or less)
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Table 6 200/400 V Class AC Input Terminal Functions

Voltage 200 V Class 400 V Class
Model
CIMR-H5AC 2030 to 2075 4055 to 4160 4185 to 4300
ooy Dot 30t0 75 kW 55 to 160 kKW 185 t0 300 kW
R
S Main circuit input power supply
T
© Braking umit
1 @3 0) DC power supply (1 - ©)
o3 (D1 termunal 1s not provided ) Braking unit (3 - ©)
U
v i Inverter output
w
s Cooling fan power _
r supply .
Cooling fan power supply (Control power supply)
4 200 r - 8200 : 200 to 230V AC mput
—_ r - 8400 * 380 to 460V AC input
4 400
@

Ground terminal (Grounding resistance 200V class: 100 Q or less, 400 V class 10 Q or less)
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(5) Main Circuit Configurétion ™

(a) Configuration A (DC input)

_ e 200 VClass: ° _
CIMR-H5D20P4 - 27P5

i 04107.5kW -

' © e 400V Class: -

" . CIMR-H5D40P4- 47P5 ®

- . 041675kW

Note: C: [Inverter capacity] X 50%

" 48 3 _
e

. -Control -
- _ ey Supply E> Circuit__| -

® 200V Class:
' CIMR-H5D2011 - 2015
to15kW -
® 400V Class: - oo
CIMR-HSD4011 - 4015
1110 15kW - '

\ 4
N
Power Suppl Control | -
®ce) E>E

Note: C: [Inverter capacity] X 50%

38
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(c) Configuration C (DC input)

‘ ]

Y

D1
© /
|
1+
- |
) &

Power Supply
RCC)

[T Control-
L Circuit

e 300V Class::

(d) Configuration D (DC input) -

S|Power Suppiy] [~
(RCC) E>

Control
Circuit

I Cooling fan

CIMR-H5D2018 - 2022
T 185t022kW
® 400V Class: )
CIMR-H5D4018 - 4045
18.5 to 45 kW

" Note: C: [Inverter capacity] X.60%

.® 200V Class:
CIMR-H5D2030 - 2075
30 to 75 kW '

Note: C: [Inverter capaiéity] X 60%



(e) Configuration E (DC input)

. -y

|+ Ba:

. | )
® D>

r_[zodasod Cooling fan

. 400 V Class:
'CIMR-HS5D4055 - 4160
55 to 160 kW

Note: C: [Inverter capacity] X 60%

(f) Configuration F (AC/DC input) - . -

O

Te3
S -
| ® 400V Class:
1+ CIMR-H5A4185 - 4300
T U 185 to 300 kKW
D = [Fonm] |

r i@% Cooling fan Note: C:_[Inver_ier_capacity] X 100%
/ - ) .

*When using DC input power supply (terminals@®] and© ), remove the wiring between both terminals R and r, S and 4 400
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(9) Configuration g (AC input)

® 200V Class:
CIMR-H5A2030 - 2075
30to 75 kW

Control
Circuit
Imsmal Cooling

Note: C: [Inverter capacity] X 100%

(h) Configuration h (AC input)

O]

‘ . ® 400V Class:

z# + CIMR-H5A4055 - 4160
— ,

55 to 160 kW
Power Supply ontrol
—H— (RCC) Circuit I
o :::.e el Coolng Note: C: [Inverter capacity] X 100%

& fan
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(6) Parts RequiredforWiring - . - . -

Select wires and solderless ferm_inals to be.used for wiring from Tables 7, 8; and 9.

Table 7 Wire Size for 200V Class (DC Input)

Terminal.

. - A -
Circuit | gm’g! — | - - Terminal Symbol erminal. | Wire Sze | wire Type
- N B ol - UVwW
H5D20P4 - |- — ©.9! v M4 | -2-55
T &l TVw '
H5D20P7 i) © _6 - M4 2-55
] , ®l LV, W -
H5D21P5 [ ©.® v M4 2-55
| 5, V. W - -
H5D22P2 - [~ &8l LYW . w255 |- -
S YT —=
HED23P7 | . GB' SN UyYw. M4 2755,
N - S.o1 - SEE M6 | 5522
HSDg_SP_S‘ [ U VW M5 55-14
o X)) ) M6 | 55-22
H5D2-7'_:5 D - UVvw M5 .55-14
- , D1 ,V, W 14-38
H5D2011 ©.® - hd M8
[« L ] 8
) ), D1 UV,wW . 4-
H5D2015 | i) S.& = M8 ! 3 38
—5 — T3 600V tre-retardan
Main , D1 - - UV, W 30=60 ire-retardant
H5D2018 ) - M8 a polyflex cable
=X -U, VW --| 30-60
H5D2022 - |- Ms T
o, Bl U Vv,w M10 100
- H5D2030 [} M8 22
r, 8 . M4 05-55
. ®1 U, V,W MI0 100
H5D2037 | @ M8 "2
r,s . M4 05-55
o, B! Uuvw MI10 -| 60 x 2P
HsD2045 [ @ - : - M8 | -22 - -
T, 8 ; M4 | 05-55
o, Pl U vV,w Mi0 60 x 2P
H5D2055 | @ . M8 30 -,.
r,s - M4 05-55
(SH:) UvVvw MI2 100 X 2P
H5D2075 | @ M8 | 50
r, s M4 05-55 -
N Common to Twisted shielded
Control all models TBI1 to TB3, ICN, 9CN to 1 ICN - *2 wire )

*1 Wire size is determined using 110°C temperature-rated copper wire

*2 Specifications of the control card terminals are indicated n page 45
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Table 8 Wire Size for 400V Class (DC Input)

- *1
Circutt | . gl&ds!: Terminal Symbol Teminal | Wire Size Wire Type
HSD4OP4 | ©. @l u.v.w M4 | 2-55
HED40P7 [ ©. 9! uLv.w M4 | 2-55
HED41PS e. &l uLV.W M4 | 2-55
HED42P2 | el . ULWW M4 | 2-55
HSD43P7 | ©. &1 U, V.W M4 | 2-55 |- -
HSDASPS | .01 - LV.W M4 | 2-55
HSD4TPS | S.8! . UVv.w M4 | 2-55°
< [ Hspaot 6,01 U,V,W s 3514
D 8
Main | HsD4ots | ©.&I VW ms (3318
HeDa0te | o. 0l U, VW 6 14;22
HsDaozz | ©.O1 - UVW 1 ms 422
H5D4030 * |- UV.W. mg 22260 o
- < Power cable:
H5D4037 ©. &1 UV W M3 | 28-60 1600V fire-retardant
; @ - _ 14 polyflex cable
HsD404s |- ©. &1 L.V.w mg | 5-60 |.
D ] 14
S. &1 UV, W MI0 100
H5D4055 | @ . M8 2 -
T, 5200, 2400 M4 | 05-55
o. @l U,V,W MIO 100
H5D4075 | © . M8 2
: r. 5200, 8400 . M4 | 05-55
.61 - UVW MIO | 60 x 2P
H5D4110 D - - - M8 30
T, 82008400 . M4~ | 05-55
.ol - UVW MI2_ | 100 x 2P
H5D4160 | @ : M8 50
i I, 8 200 400 . M4 | 05-55
RS.T.O.0LD3 _ UV.W Mi6 | 325 x 2P
H5D4185- | @ ) M8 50
; T, 4 2004 400 M4 | 05-55
RS.TO.OLD3 UVW Mi6 | 325 x 2P
H5D4220 | @ - i M8 60
T, 82002 400 M4 | 05-55
RS.T.O.0LD - UV,W MI6 | 325 x 2P
] H5D4300 | © M8 60
I, 82002 400 ] M4 | 05-55-
Common to Twisted shielded
Control | GOMMORO |1 10 TB3, 1CN, 9CN to 11CN - s | T

. *1 Wire size is determined using 110°C tetﬁperatu_xre—rateﬁ copper wire
*2 Specifications of the control card terminals are indicated 1n page 45 )




Table 9 Wire Size for 200/400V Class (AC Input)-

- = - - '1
- Circuit | mﬁ! —| . - Terminal Symbol ) Terminal | Wire Size Wire Type
. R,S,T,U,V,W, MI0 100 -
- e.e3 - - ) M8 -
H5A2030 =5 - ——— W =
) r, s ] - M4 | 05-55
R,S,T,U, VW MI0 60 x 2P
O, ®3 - M3 -
H5A2037 ) - . - T™s | 2
r, s - - | Ma [ 05-55
i RS, T,U, V,W - MIO | 60 X 2P_
S, B3 M8 -
HEA2045  I'g M8 2
T,8 ° - - o ) M4 05-55
" {R,S,TU, VW ) MIO 60 x 2P
. @3 C- M8 -
i '_"5A2°5_5 E ) ] ] M8 | 30
) - | M4 [ 05-55
'By’S'T) U, V)w . - - Mi2 100 x 2P
e,03 . - T M8 "
H5A2075 |5 : & =
r,s - .| M4 05-55
- [RS,TTUVW - M10 100
o. @3 i M8 -
H5A4055 ) = . M3 22 Power cable
Main — 600V fire-retardant
- - | -"3200,2 400 ) M4 05-55 | polyflex cable
R.S.TU VW "MIO | 100
O, ®3 ] . ] M8 -
| HeMdTS g ) ] M8 2
- | £+ 2200, 400 .7 7| M4 [o05-55
LT - |R.S,TU VW - - MI0 60 x 2P
- o, ®3. o ) ) s M8 -
H5A4110~. [ —— ™S n
) ~ |rie2002400 © T _ M4 | 05-55
R,S,T,U,V,W N - Mi2 100 x 2P
o.® - - - M3 -
H5A4160 [y — ; 7S =
r, 820024400 ) © M4 [ 05-55
R.S$, TS, 63 "~ U VW .| MI6 |325 % 2P |
H5A4185 | @ - M8 50 |°
; _-|r. 22002 400 t M4 05-55
R,S,T,©, @1, D3 UV, W - M16 | 325 x 2P
H5A4220 | @ ; i M3 60
T T. 8200,5 400 . M4 | 05-55
R,S, T, ©, ®1,- D3 U Vv.w MI6 | 325 x 2P
HsA4300 | © = - e M8 60
r, 8200, 400 M4 | 05-55
Common to - - - Twisted shielded
Control all mod_els  TB1 -to TB3, ICN,9CN to 11CN - *2 wire

*1 Wire size 1s determined using 110°C temperature-rated copper wire When connecting a braking umt, select
wire size referring to the instructions of braking umt (manual No TOE-C726-2) -

*2 Specifications of the control card terminals are indicated 1n page 45
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When determining wire size, consider voltage drop. Selecta wire size so that voltage drop will

be less than 2% of the rated voltage. Voltage drop is calculated by the following equation:

[ J
Line voltage drop (V)
= /3 X wire resistance (2/km) X wiring distance (m) X current (A) X 10-3
(7) Control Circuit Terminals
Table 10  Control-Circuit Terminals
' Connector Puncti Connector Type Connector Applicable Connector
No. unction Inverter Side Wiring Side PinNos. | Max. Wire Size | Manufacturer
a |1
Inrush 2 Phoenix
current a
TB1 MCI 5/4G-3.81 | MCI 5/4ST-3 81 15 mm? Contact
Suppression o3 GmbH & Co
circuit o 4
Phoenix
TB3 Motor MCL.52G-381 | MCI 5/2ST-3 81 i 15 mm? Contact
) . thermistor o |2 GmbH & Co.
14 )7
. 10114-3000VE .
Dagital 2 Sumitomo
ICN operator 10214-52A2)L | 10314-52A0-008 T T 02 mm IM Lt
(case) - 8| ~J| 1
26 13
Control Card 10126-3000VE -
‘ ocn | Control 1022652421 | 103265240008 | 4 g 0 0.2 mm? Sumitomo
signals 3MLd
(case) 14|~ 1 ;
20 10
10120-3000VE r .
jocN | Control 10220-52420L | 103205240008 | 4 0 0.2 mm? Sumitomo
. signals 3MLd
(case). 1 [~ 1
o |1
Inverter dry = |2 Phoenix
TB2 MSTB2 5/5-GF | MSTBT2 5/5-ST o |3 2.5 mm? Contact
contact
o la GmbH & Co
o |5
20 10 .
10120-3000VE .
tal | Control 10220-5242L | 10320-52A0-008 | } 0 02 mm? Sumitomo
signals 3M Lud
Option PG-AZH (case) 11 1
Cards -
Phoenix
TA2 g°“:i‘s" MC152G-381 | MCL.5/2ST-3 81 e 1 15mm? | Contact
gn ll GmbH & Co




Connector | o i .. ConnectorType . | Connector | -Applicable Connector -
No. - ! Inverter Side -|  Wiring Side PinNos. | Max. Wire Size | Manufacturer
) ) ) ' 20 10 |
) . : ~-| 10120-3000vE | .
A1 | Control 10220:52A20L | 10320-52A0-008 | 4 0 02mm?  [.Sumiomo
. signals . 3MLud _
) : . - (ease) - g T- - : -
PG-B2/H ~ . B To 11
- 2 Phoenix
TA2 C°“;']°' | MC1.5/4G-381 |-MCI 5/4ST-3 81 “ (%l 15mm® - | Contact
: signa’s o |3 . GmbH & Co
— , - - o |4 .
Option .. . . S . -
Cards ) B - - = !
: Control = | 1012030000 |2 1(-) - ‘Sumitomo
TAl _| S | 10220-52A20L | 10320-52A0-008 | 4 0 02 mm? ? N
. signals - - 3M Lid
- - (case) 1 1 - I
N - - i SP-A_ZIH‘ :. ] i - ‘_' - - - a 9 o ) ) B .» -
N - N , : T 2 Phoemix T
R tag | Somrol. MC1.5/4G381 | Mcrsustast [ | . 15mm? | Contact
. S gnals- ~ ) o |3 GmbH & Co
. o |4 .
. - _Contmi : .1 Phoemix -
- AO-12H TD | gomale - = MC15/3G-381 | MCI53-ST-381 o |2 1.5.mm? Contact -
. .| B8 o |3 GmbH & Co
T : 14 7
R . A 10114-3000VE . .
DO-08/H D Controt 10214-52A20L | 10314-5240008 | 4 4 02 mm? Sumitomo  *
. - | signals (case) - 3M Ldd 8
: . 8|~ 1 s -
- SRR .0 .. - .
. , - - ) ) - | Honda -
. . IPEV-S (Cu) 2
. . | CP-215 MR-8M (G) 84 A Tsushin
.. v CN1 transmission - MR'SRFA“_ (G)l " | MR-8L (case) ; 5 § 125 T:’n Kogyo Co, _
. Option - - ! x . Lid
Cards | cpotea™| = - . D o | -
: N 10 5 | Useaspecral | Daiichn °
o ong | PPAigtal | I7LE-13090.37 (1;1;;)2(3%(:02 g g cable. ° "Denshi
. - L. operator - - |- (D2BC) - case) e 7 2 Code No* Kogyo Co.,
- 6 7 | puDoosoio Ld .
g ) o :
. - - - X y Honda
2161F/ oo | cp2 MR-8RMA4 MR-SF (G) 358 PEVS (| Tsushun -
. INV transmission | (G) i MR-8L (case) 146 - Kogyo Co,
: = R ’ - X 1P Lid -
- O - -
Some of the connector$ attached with control cards and option ‘cards are of the same fype.
>4 Therefore,; make sure to mount the cards to the correct connectors each of which is identified i

" by device symbol. If connection is wrong, it may cause damage to the-inverter.




3 WIRING

3.3 WIRING THE CONTROL CIRCUIT

v

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

Wire correctly according to the purpose.

= . ~

(1) Functions of Control Circuit Terminals

Table 11  Control Circuit Terminals

Terminal . Y A .
Symbol Signal Name Terminal Function Signal Level
9CN Forward run when closed, stop
17 | Forward run/sto| :
P when open Vahd 1f B1-02= |
18 R /st Reverse run when closed, stop | Through mode 1n other cases
everse run/stop _ when open
19 | Input signal | = .
20 | Input signal 2 - Photocoupler 1nsulation
) . Input 24 VDC 8 mA
21 | Inputsignal 3 - Mult-function contact mputs
22 |Input signal 4 - (H1-01 to H1-06)
23 |Input signal 5 -
24 | Input signal 6 -
25 {DI-COM -
1 [+15 power supply output +15 V power supply for analog commands :Xlsl (Xv able current. 20 mA max ) ’
10 | -15 power supply output —15 V power supply for analog commands (-.SI(:IW able current. 20 mA max )
’ Valid if B1-0l = 1 % -
4 | Analog mput 1 0to10V/~-10to 10V Through mode 1n other cases -10t0 10V (20kQ)
- Oto 10V (20k)
6 | Analog inbut 2 Oto 10V/~10to 10V
nalog inpu -
- 41020 mA Through mode only - 4 t(()) 20 mA (250:;.;)
-10to 10V (20kQ)
8 | Analoginput 3 Oto10V/-10t0o 10V 0to 10 V 20kQ)
82 2 Output signal 1 Outputs an error signal if the Multi-function contact output ’
3 | (fault contact input) inverter hardware 1s defective | (11> ) Dry contact
1 - © -7 |(TB-1to TB-3: Closed) Contact capacity*
7 - - _ 250VAC 1 A or less
- - | Mulu-function contact output 30VDC 1A or less
5 Output signal 6 - (H2-01)
10CN 2 | Analog output 1 - Multi-function analog momtor | Oto +11 V Max +5%
4 | Analog output 2 - (H4-01 to H4-07) . 2 mA or less .
10 | Output signal 2 -
12 | Output signal 3 - Multi-function PHC output Open collector output
14 Ou(put s]gna_] 4 - (H2-02 to H2-05) 48 V 50 mA or less
16 | Output signal 5 -
17 | PHC-COM - - -
TB3 1 -
3 Motor thermistor Detects motor temperature -
TB1 1 L -
5| Interface to the inrush Closed" Inrush current suppressing circuit contactor ON command | 24VDC 100 mA
3 current suppressing circuit
2 installed externally Closed Inrush current suppressing circuit contactor ON answer 24VDC 7 mA
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(2) Precautions on Control Circuit Wiring - .

e Isolate the control circuit wires (connectors: 9CN, 10CN, TB1 to TB3) from the main
¢ircuit wires (terminals: R, S, T, U, V, W, o, d1, €B3) and other power cables to pre-
vent malfunctions of the inverter due to noises.

* Isolate the wire connected to the control circuit terminal (TB2 contact output) from

the wires connected to 9CN, 10CN, TB1, and TB3. -

e Use twisted shielded or twisted-pair shielded wires for the control circuit line to pre-
vent malfunctions of the inverter due to noise. The ending of the wires should be insu-
lated as shown below. Wiring distance should be less than 50 m. '

’ Shielded Sheath  Armor ) .

) ~ Never connect.
To shielded sheath Insulate these parts i
connection terminal wuh insulating tape.
in the inverter

Fig. 23 Shielded-Wire Termination - - . -

'34  WIRING INSPECTION’ U -

. After completing installation and wiring, check the followmg items. In thns check, never test the buzz-’
-er in the control circuit. -~

O Wiring is proper. - - - - - -
O Wire clippings or screws are not left in the unit.

-0 Screws are securely tightened.
O Bare wire in the terminal does not in contact with other terminals.



4 PREPARATION FOR OPERATION

4 PREPARATION FOR OPERATION

A CAUTION

» Before starting test run, disconnect the coupling that directly connects the motor to the
machine, belt or others to allow the motor to be run independently.
Ifthe inverter should be operated for the test with the motor connected to the machine, do
so only after ensuring the safety.
Failure to observe this caution can result in personal injury.

4.1 INSPECTION BEFORE TURNING 'i'HE POWER ON

Check the following items after completing installation and wiring.

(1) Wiring is proper.
(2) Wire clippings or screws are not left in the unit that could cause short-circuit.
(3) Screws are securely tightened.

(4) Connected loads are proper.



42 - SETTING THE LINE VOLTAGE USING JUMPER

- . .»~ . This setting is neces—sary only fof the inverters of S5kWor larger typés of 400 V class.

Set the line voltage jumper accordmg to the main circuit power supply as shown in Flg 24, Insert
the jumper at the appropnate locatron corresporiding to the mput ‘voltage. .~

It has been preset at the faqtory to 440 V. -

z[ ) _______.___\ 32CN
of=-§.- . B, s

n - - .
«®

ST : ‘30'91 gagT 40y3CNF | © - -

m | N % P K77 N e
- | 220/230V400/415V 460V -
I8

© T 2004400 @

Fig. 24 Line Voltage Jumper - °

FUIIi




4 PREPARATION FOR OPERATION

4.3 TURNING ON THE MAIN CIRCUIT POWER

After turning on the main circuit power, verify that there are no abnormalities.

When the power 1s turned on, the CHARGE indicating lamp lights and then the display unit in the
digital operator lights (when a digatal operator is connected.).

Mode indicator LEDs
LED (DRIVE, FWD, or REV) lights. ~

Display section
DIGITAL OPERATOR
JVOP-132
LOCAL J D?J Dsp._J Display Selection Key
REMOTE RGM -~ L. oo

DATA
J°GJ AJ ENTERJ
v I Vl A ssTl
— RUN/STOP Indicator LEDs

e - STOP LED lights.
Fig.25 Digtal Operator -
@ If an exclusive-use thermistor is not provided with the .motor, FHIl (thermistor open cir-
cu1t) is displayed.

In this case, set “0” (without thenmstor) forl 9-0 1 and perform fault reset. This recovers
correct display.

When No. 2 motor is selected, set “0” for L § = 8Y and perform fault reset.
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4.4 CHECKING THE ROTATION DETECTION DIRECTION OF PG

. Select motor speed display on the display unit in the digital operator and turn the motor shaft. Make
sure that display of motor rotation direction and polarity is correct and also that the motor speed is
displayed correctly. ' -

Forward direction: Counterclockwise as viewed from the load side (standard setting). See Fig. 26.

Load side

Fig. 26 Motor Rotation Direction
This inépection can be carried out onl;} after making sure that the STOP LED on the digital operator
is lit. i -
Procedure:

@ Press the display selection key [DSPL] on the_ digital operatbr to change the display
mode to motor speed display.” o :

P 000 (%) — 000

(command display)  (feedback display)

(® Turn the motor counterclockwise as viewed from the load side.

- Make sure that the displayed rotation direction is forward and that the displayed
motor speed corresponds to the present rotating speed. )

Example: 300 (%)

® Turn the motor clockwise as viewed from the load side.

Make sure that the displayed rotation direction is reverse and that the displayed
= - motor speed corresponds to the present rotating speed.

Example: =300 (%)

® If the display unit does not show the motor rotation direction and motor speed cor-
rectly, check the wiring by referring to Para. 3.2 (2) “Connection Diagram of PG
Card Option™. -
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4 PREPARATION FOR OPERATION

4.5 SETTING THE CARRIER FREQUENCY

If magnetic noise of a motor poses problems, it is possible to lower noise level by changing the setting
for the upper limit of the carrier frequency at C6-01. Note that this is not possible for all types of
inverters. Table 12 shows whether or not noise reduction is possible by changing the setting for the
carrier frequency upper limit for the individual inverter types.

Carrier frequency is set at 2 kHz at the factory. The setting range of the carrier frequency upper limit
is indicated in Table 12. ’

Table 12  Setting the Carrier Frequency Upper Limit

. . CIMR-L%pe:] : Noise Reduction Setting Range of Carrier Frequency
D20P4 - D2018 Possible 04to 150kHz*
D2022 - D2075, A2030 - A2075
D40P4 - D4030, D4037 - D4160, Posstble 04 to 10.0 kHz*
A4055 - A4160 |
A418S5 - A4300 Not possible 04to2.5kHz*

*Cammer frepuency lower hmut 1s 2.0 kHz during vector control

@ When changing the carrier frequency, contact your Yaskawa representative. The continuous
rated current can be output when carrier frequency is set at 2 kHz. To reduce noise level by
increasing the carrier frequency, it will be necessary to lower the rated current.

‘ 46 SETTING THE RATED SPEED

The inverter is set at the factory so that the motor rotates at the rated speed when the speed reference
of “100%” is input.

To change the rated speed meeting the machine specifications, set the required speed for constant
C9-01 (rated speed adjustment).

Motor speed at 100% speed reference
=Max. speed (E1-04) X Rated speed adjustment (C9-01)

Note: The value of “max speed X rated speed adjustment” must not exceed 1 2 times the rated
motor speed

Example: Adjustment for rotating the motor (rated speed: 1750 r/min) at 2100 t/min by inputting
speed reference of 100%. .
Rated speed adjustment (C9-01): 1.0000 — 1.2000
With No. 2 motor, “E4-01” is used instead of “E1-04”.



4.7

4.8
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SETTING FOR THERMISTOR" *~

Stan‘dard motors for inveérter ha(fe specific thermistor as standard.

If the motor to be used is a general-purpose motor which does not have a thermnstor set “0” for
“L9-01 (No 2-motor:” L9-04)”. - CoL -

SELE_CTJON OF ORERATION-MODE

Py S 1,

With VS- 676H5 two operatlon modes of LOCAL and REMOTE are provxded Selection of the op-
eratlon mode is poss:ble by using the [LOCAL/REMOVE] key-on the dlgltal operator while the in- .

B verter is stopped. The presently selected operation mode can be v:sually confirmed by the SEQ and

REF LEDs on-the digital operator - . - . . --

The operation mode is set- to REMOTE” in the faciory, in whxch the mverter operates by the speed
reference set by the optlon and the run comimand given by the optlon The multi-function mputs of
= 9CN-19 to 9CN-24 are valid, regardless of the selected operation mode. ;

e LOCAL: . The digital operator is used to set both the speed reference and run com
mand. In the LOCAL mode, neither the SEQ nor the REF LEDs are not
lit.

) .. _REMOTE: The speed reference and run command are selected by the constants as
) ' ) ’ mdlcated in Table 13

Table 13 Command Selectlon by Constants in the REMOTE Mode

Constant No. Name Description

0  Master speed reference from the digital operator

(D1-01)

(REF LED on the digital operator- OFF) ‘
1 - Master speed reference from control circuit termi-
i nals 9CN-4 and 9CN-6 -
_ Bl1-O1 __ Speed reference selection (REF LED on the digtal operator- ON)
) 2 : Master speed reference set by MEMOBUS

(REF LED on tlie digital operator. Blinking)”
3 : Master speed reference set by the MEMOBUS
- - option :
(REF LED on the dlgltal operator: Blinking)

0 - The motor starts running in response to the run
command of the digital operator -
(SEQ LED on the digital operator OFF) .

1 -The motor starts running 1n response to the run : :
command 1nput from the control circuit terminal

N e . - 9CN-17-
B1-02 Run command selection - (SEQ LED on the digital operator ON)
2 The motor starts runmng in response to-the fun
command_input by MEMOBUS.

(SEQ LED on the digital operator: Blinking) - -

) - N 3 The motor starts running 1n response to the run . -
- T . command 1nput from the MEMOBUS option - -
(SEQ LED on the digital operator: Blinking)




4 PREPARATION FOR OPERATION

49 AUTO-TUNING - -~

@ - 1. Since the motor starts runming automatically during auto-tuning, disconnect the motor
_from the machine so that starting the motor does not create hazardous conditions.

2. Inthe auto-tuning mode, signals input to the control circuit terminals are all disregarded.

3.~ At the start of tuning, input the RUN command only after making sure that the motor -
has been stopped. :

. (1) bperation Procedure N

-(a)- Confirm the safety. = - ST
Confirm the following:

The motor is disconnected from the machine. -
The lock key is removed from the motor shaft.

There are no persons or objects near the motor shaft.

The brake has been released (for the motor with the braking unit).

Inspection and setting have been made according to the mstructlons stated in Paras 4.1
and 4.2.

Ooocooo

(b) Turn the power to the inverter ON.

* . Confirm the following:

O There are no abnormalities.
e O Rotation direction of the PG (for the inverter with the PG).

(c) ‘ Select the program mode.

Select the program mode by the [DRIVE/PRGM] key. When the program mode is se-"
lected, the DRIVE LED is turned off.
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(d) Input the values indicated on the nameplate or motor constants.

. Auto-tuning by inputting the values indicated on the nameplate
Input the nameplate values to the T2 constants. ’

Coas;tant Input Data Setting Range ‘ Description
T2-01 Motor base voltage 00t02550V Input the value indicated on the nameplate
T Input the value indicated on the nameplate
T2-02 _ | Motor rated current 000to 20000 A | Input the base side value
T . © |7 5 kW or smaller types' 001 A units
T2-03 Motor base frequency | 0 00 to 400 00 Hz | Input-the value indicated on the nameplate
T2-04 | Motor base speed 0to 24000 r/min | Input the value indicated on the nameplate
T2-05 | Number of poles 2t048 Input the value indicated on the nameplate
Input the number corresponding to the value indi-
cated on the nameplate
Insulation class A (100°C) 0
T2-06 Motor insulation class Oto4 - LT - E (120°C). 1
B (130°C) 2
F(155°C) . 3
. ) - . H (180°C) 4
T2-07 PG constants ‘0 to 10000

* Auto-tuning by inputting the motor constants to the E constants
Input the data directly to the E constants. -

3

'

(e) Input the motor sejection and tuning mode selection.

* Input the data to the T1 constants

Constant
No.

Input Data

Setting Range

Description

T1-01

Motor selection

172

- No 1 motor
: No 2 motor

T1-02

Tuning mode

Oto4

: Normal operation mode
: Tunming by inputting nameplate value
(digital operator)

2: Tuning by inputting motor constants
(digrtal operator)

3 Tuning by inputting nameplate value
(master controller)

4 Tuning by mputting motor constants

(master controller)

—_OF N -

Notes

1 No 2 motor setting 1s valid for PROM No 1030 and after With previous model
inverters, selection of No 2 motor is not permitted With No 2 motor, auto-
tuning 1s possible only 1n the “open loop vector control” if the PG card 1s not

- mnstalled (PROM No can be momtored by Ul-14.)
2 Auto-tuning 1s disabled if a fault occurs (Return to 0)




4 PREPARATION FOR OPERATION

(f) Select the drive mode.

Select the drive mode by pressing the [DRIVE/PRGM] key. When the drive mode is se-
lected, the DRIVE LED is turned ON.

The following is displayed. .
(RLONA [J: Selected motor No. B: Tuning mode

(g) Execute the auto-tuning.

Press the [RUN] key.

The following begins flashing and tuning starts.

[ALON

(h) End of tuning
Ending normally: End. is displayed.
Ending abnormally: Er-XXis displayed (see Table 14).

Warning: If the load exceeds 20% during tuning, warning message o “End2Dis
displayed. -
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(2) Error Proceséing in A‘u'to-tunin.g- e -

“Fault- (major mmor) whrch cou]d occur durmg -normal operation is detected during
_auto-tuning, e

-

If a fault-occurs mcludmg minor fault the’ fhotor stops after coasting (base b]ock)
_and auto-tuning is interrupted regardless of: the fault stop mode . o

. Durmg auto-tumng, errors indicated i in Table 14 are also detected in addmon to the
faults which could occur in- normal operatron ’ -

‘The motor stops after coasting (base block) and.auto- tumng is mterrupted lf any of
_these errors lS detected. The error messages -are not logged in the fault history.

t

Itis poss1ble io forcrbly mterrupt: auto-tunmg by pressing the [STOP] key. When the
.. [STQP] Key-is pressed, the motor stops after coasting (base block). :

“The stop command given from the master controller has the same effect as the input
of the [STOP] key. - T st

.
L]

When the ‘auto-turi'i.n g is interrupted, the value set for T1-02 is automatically returned
;  to“0” and the setting for all constants (including TOJ-00J) is automatically returned
Lt to the settmg made before the start of auto tunmg ) - -

U If an errorhas occurred during coasting afid regammg speed or during deceleration
_ to stop at the end of tuning, error display is given in the display unit of the dlgltal

operator. In this case, the auto-tuning is not mterrupted and the results of tunmg are” -

valid.
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Table 14  Auto-tuning Error Messages

Error Message Contents = Description

E - a ’ Motor data error The 1mitial values calculated by the input data are outside the setting range

r * | (only'in the nameplate value nput mode) ) o -
E - a E Acceleration error The set speed 1s not reached within the time of “acceleration time + 10

r seconds” ’

= | Motor rotation direction error Duning acceleration, torque reference 1s 100% or larger and the signs of

E 0 3 (only 1n the control with PG) - speed reference and detected speed value do not agree with each other

r - = Incorrect connection of PG (A- and B-phase) or mverter output (U-, V-,

and W-phase)
Motor speed error With PG

i Duning acceleration, torque reference 1s 100% or larger and the signs of
speed reference and detected speed value agree with each other
E r- a Y - "= Motor overload, setting error of number of PG pulses-

Without PG . )
. B During acceleration, torque reference is 100% or larger
- B . = Motor overload -

Line resistance error - Voltage command exceeds 100%

- Feedback current 1s less than 1% of motor rated current even when thé'vplt-
E r- a S age reference exceeds 50% .

* Result of tuming 1s negative (Feeder resistance value is excessive )

+ Tumng has not'be;an completed within 5 minutes

E r- D 5 No-load current error These errors are detected according 1o the setting for the constants.

« The result of tuning is outside the setting range of a constant
E r- a 7 Iron-co‘re saturation coefficicnt _l error In the case of upper imt over of iron-core saturation coefficient 1 and 2, itis
E a B Iron-core saturation cocfficient 2 error processed as hmit over and 1t does not cause an error
- -
: * Tuning has not been completed within 1 minute for the individual tuning and
E - a 9 . Rated shp error constants -
E r- , a Stop command nput The stop command 1s input by the pressing of the [STOP] key, etc

(3) Processing after the Completion of Tuning

" * According to the selection of No. 1/No. 2 motor, the results of tuning are entered into
_the constants. The constants other than the tuning results such as accel./decel. time -

and ASR gain are automatically returried to the previously set values.- = .~ s

* After the completion of entire processing of auto-tuning, the setting for T1-02 is re- o
turned to “0” and “f g o ” display is given for3 seconds. - . -

¢ Ifload exceeds 20% during tuning: the warning message indicated in Table 14 is
given. ’

Table 15 Auto-tunirig Warning Messages

Warning Message Contents Description

E n d E a Overload during tuning Duning tuning, torque reference has exceeded 20%
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5 SETTING OPERATION CONDITIONS-

5.1 DIGITAL OPERATOR KEY DESCRIPTION
Mode Indicator LEDs

T All LEDs blink if an error occurs ig the dnve mode

- - - - < *~" Drive Mode Display ~
Lights when the dnve mode 1s selected - OFF when the
program mode is selected o

‘ i - Rotating Direction Display
. . FWD  Lights when forward run command 1s input
REV  Lights when reverse run command 1s input

- - Remote Mode -
¢ R S Operation mode usmgthes:gnalsmput from the control

o circuit terminals or option cards

' I _ | ) [ ! ‘ - - the run command
~ - REF  Lights when the remote mode is selected for
- - the speed reference

Display - T
- Displays set values of each function or monitoning val-
- ues such as speed and-output current (5 characters)

o * Mode Selection Key

Selects the drive mode and the program mode alternate-
ly Selection of a-mode 1s possible even during opera-
:lo;: When the dnive mode 1s selected, the DRIVE LED
1 ights

Display Selection Key

DIGITAL OPERATOR A R Selects the data to be displayed in predetermined se-
JVOP-132 - . quence Display sequence 1s explained 1n Para 53
N - . “DRIVE MODE”

- Read/Write Key
- Displays the set values of the constants. Pressing this
- - key again after setting-a value enters it ~

Numeric Value Change Keys -
¢ Changes set values or constant numbers
A : Increment key
V :- Decrement key

lected digit blinks Thus key 1s also used as the reset key

f a fault 1s displayed
106 DATA if a fault 1s display:
ENTER

Operatlon COmmand Keys

> . o Used to operate the inverter by thc dlgltal opera(or They

_J i RE_SET._J are valid only 1n the dnive mode

M N "STOP - Red LED lights when STOP s pressed
4 * RUN :  Red LED hights when RUN 1s pressed

[ FWD/REV  Selects forward or reverse run

[ JOG - Jogrun is possible while JOG key 1s held

—

pressed

Operation Mode Selection Key
Selects the REMOTE and LOCAL (digital operator)

mode altemnately

SEQ - Lights when the remote mode is selected for -

LOCAL DRIVE . . o '
/ DSPL Digit Selection Key
REMOTE PRGM Selects the digit of a set value to be changed The se-



5 SETTING OPERATION CONDITIONS

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

ey . i
L o
key : —IL
]
Internal Operation )
foternal Or STOP ><: RUN )?( STOP
o o
1 T . Y """ ====-
Speed Reference —%——J' ! L
: ! ;
Motor Speed ! :/ \
: ! : i
RUNLED| @ O Q. © °
STOPLED| (¥ )] ° ’ o X

£ ON @ BUNKING ® OFF

Note : The RUN and STOP LED light, blink, and go OFF according to the run status.

Fig. 27 Digital Operator Key Description

5.2 DIGITAL OPERATOR MODE SELECTION

The digital operator of the VS-676HS5 has the two operation modes, drive mode and program mode.

Mode selection is made by the mode selection key. Even during operation, 1t is possible to change
the mode. The inverter keeps operating even if the mode is changed to the program mode during
running to set or display the constant values. There are constants for which setting is not allowed
during running. For these constants, refer to Appendix 6, “TABLE OF CONSTANTS”.

When the run command is input while the inverter is at a stop with the program mode selected, the
inverter does not start operating.

Drive mode: - Inverter operation is possible. Displays monitor values, fault trace
or fault log. -

Program mode: Sets/reads constants.
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DRIVE MODE-

The i|_1.verter ca:n~operate_ in this:mode. Rur; ;iata display and fault display é;,e possible.

Each time the display selection key is pressed, the item to be monitored is changed. At an occurrence.

of a fault, the digital operator enters the fault display mode automatlca]ly The dlsplay mode returns
- to the one selected prev1ously by pressmg the [RESET] key

. Table_ 16 _T_ypi_c_al‘ Operation in Drive Mo_d_e

Key Operation

. _ Description - Digital Operator Display
- . _ __'PowerON'*l DSPL B P a BGB
— =+I ) : 0
) Speed Refelence*2 DSPL i a B a
- ,_ - - - N (]
. Motor Speed ~ 7 . - - .. _
- DSPL I ; B nn H
Output Current "u _L'
R 2N ) DSPL | mn -
Outpitt Voltage*3 - J - [l..u u
) T e * - 5
U Constants*4 - i B U "’ - a ,

*1 - The first item to be displayed after power ON can be selected from speed reference, motor -

speed, output current, and output voltage by setting an appropriate value for O1-02.
*2 - Aspeed reference can be set by using the nu:ilerical value change keys and digit selection key

*3 Instead of the output voltage, required U1 constant can be displayed by setting the appropnate T

tion key

*5 : The U_constant selected previously 1s displayed

value corresponding to the U constant to be displayed for O1-01— .
*4 - Select the U constant to be displayed by using the numerical value change keys and dlglt selec




5 SETTING OPERATION CONDITIONS

(1) Changing the Speed Reference Value

(Operation Example)

Changing the speed reference value from 0.00% to 100.60% in the LOCAL and drive modes.

Table 17 Changing the Speed Reference Value

Description B Key Operation .Digital Operator Display Remarks
- - Al e
* To display the speed refer- DSPL )
ence value
R - L]
A

* To change the value to
“100 00%”" -

* To wnite the set value

VA 2]

P00

P 1000

al e

The value to be set blinks

Display _stops blinking for 2 seconds

Dasplay starts blinking again

2) Monitor Display

(Operation Example)

Monitoring DC bus voltage (U1-07) during

PIOo

Table 18  Typical Monitor Display Operation -

speed reférence display.”

Description Key Operation Digital Operator Display _Remarks
a1l e
* Dunng the display of speed ’ P ,H a mnl
reference ’ A u
1
* To display the U constant - ‘DSPL The U constant selected previously 1s

" Toselect Ul-07
* To display monitored-value
* To return to U1-07 display

* To return to speed reference
display

&

DATA
ENTER

DSPL

DSPL

Ll

yi-oi

gi-01

Pnd il

ui-01

Pilj00

displayed




5.4

SETTING THE INVERTER OPERATION ENVIRONMENT

Access level to set/read constants -and control mode (V/f control, vector control) can be set as indi- - -
cated below. Make sure to set the environment setting constants before using the VS-676H5.

The following table shows the major environment setting constants.

Table 19- ‘Envir‘onmeni Setting Constants ~ -

Constant :

No. Name - Description
AL-OI 1 Access level 0 For monitoring - :
. N (To set/read-A1-01 and read U conslants for quick-start level) - N
(can be changed duning run) |, . QUICK-START . .
- i (To set/read the constants necessary for simphified operation)
» |3+ BASIC
(To set/read the basic constants)
. 4 ADVANCED
- - -t - (To set/read the application constants)

V/f control -
V/f control with PG feedback

Open loop vector

Flux vector

EMS control

Al1-03 | Initiahzation 2220 Constants imtiahzation - | -

A1-02 | Control mode selection

BWN—O

Al-04 | password 1 (for nputting) | Input password 1 ] )
Al-05 | password 2 (for setting) Input password 2 (set/read 1s possible only 1n the MEMOBUS)

If password 1 # password 2, setting is disabled for A1-01 to A1-03. For these constants, only
reading is permitted and the environment setting constants are locked.  _




5 SETTING OPERATION CONDITIONS

(1) Changing the Control Mode

(Operation Example)

Changing the operation mode from the open loop vector to the V/f control

Table 20 Typical Control Mode Change Operation

Descrption

Key Operation

Digital Operator Display

Remarks

* Duning the display of speed
reference

* To change the mode to the
program mode

* To select A1-02

" To display the set value

" To change the control mode

To wte the set value

* To return to the display of
constant number

® To retum the mode to the

dnive mode

[%
V |

<

DATA
ENTER
J J RESET J
DATA
ENTER

DSPL I

3
2
g

Nl

PIL0LD

The constant number selected pre-
viously is displayed

Dasplay for 0 5 sec

Returns to the display before writing




SETTING AND READING_'CONSTANTS (PROGRAM MODE)

The constants of the VS- 676H5 are. composed of group symbol function number and serial umber -
of each function. Use numeric value change keys to change the group and functnon display and select
one.by the [DATAIENTER] key For detalls of the constants, refer to Appendlx 6, “TABLE OF . -
CONSTANTS” - o R

Constant No.

oo-15 T T L.

Se_rial 'Ngi. for each function ' .

Function No:

)

’ Gr(;up symbol - - —— U: Monitor chstatits

- o - (only reading is enabled.)> _
— A: Envi_ron;nent setting constants
[ B: Appli;:atior{-rel'agéd constants
—  C: Adjustfnent_ constants -

—— D: Speed reference related constants

—— E: Motor related constants

F: Option related constants

H: Control circuit terminal related constants -

- - .2 .-|-  L: Protection.related constants

O: Digital operator related constants

T: Auto-tunipg related constants
(not stored)



5 SETTING OPERATION CONDITIONS

(Operation Example 1)

Changing the deceleration time (C1-02) from 10.0 seconds to 20.0 seconds during the dlsp]ay
of speed reference when QUICK-START is selected (A1-01 =

Table 21

2).

Typical Constant Data Change Operation (QUICK-START Selected)

Description

Key Operation

- Digital Operator Display

Remarks

* Durning the display of speed
reference

" To change the mode to the
program mode

* To select C1-02

* To display the present setting
* To change the set value

* To wnte the set value

* To return to the display of
constant number

* To return the mode to the
dnive mode

DATA - -
ENTER

DATA
ENTER

"

DSPL l
PRGM

42

P00

Li-0¢7

00 {00

DBEUU-

End

aazaa

Ci1-02

PIG0

The constant number selected pre-
viously 1s displayed

Display for 0 5 sec

Returns to the display before wrting

@

When the QUICK-START is selected, to select the constant number of U constants, use the
[RESET] key to select the digit to be changed and select the constant number by pressing t}_ne_

numeric value change keys.
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(Operation Example 2) )
- Changing the deceleration time (C1-02) from 10.0 seconds to 20.0 seconds during the display
of speed reference when BASIC or ADVANCED is selected.

Table 22  Typical Constant Data Change Operation (BASIC or AD\(A.NCED

_Selected)

¥

Descnption

Digital Operator Display

Remarks

* Dunng the display of speed
reference

.
P

* To change the mode to the
- program mode

* To select C1-02

To display the present setting

To change the set value

To write the set value

* To return to the display of
constant number

* To return the mode to the
_drive mode

Key Operation

VA 2]

DSPL 'I
% - -,
PRGM

a1l e

PIOGoo

Ci-g2

oo

2
L)
5

The constant number selected pre-
viously s displayed

Dasplay for 0 5 sec

Returns to the display before wnting
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6 OPERATION

6 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) is selected, do not approach 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 warmng can result in personal injury.

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

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

A CAUTION

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

« Sinceitis easy to change operation speed from low to high speed, verlfy 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 Para. 4.3.

This chapter describes the basic operation procedures of the VS-676HS5.



61 TESTRUN < )

' (1) Dlgltal Operator Dlsplay at Power-up - .

When the system is ready for.operation, turn ON the power supply. Verify that the inverter
powers up properly -If any. problems are found, turn OFF the- power supply 1mmed1ately “The
dlgrtal operator drsplay 1llummates as shown below when turnmg the-power supply ON.

- = A

DRIVE FWD REV . REMOTE <—-Mode |nd|catorLED DRIVE/REMOTE

® REF

(SEQ, REF) LED ON . -

-<— Dlsplay Sectlon Displays speed reference’
- (value set by master controller)

DIGITAL OPERATOR

JVOP-132 L
_LOCAL DRIVE - -
DSPL )
REMOTE PRGM ' Co
_ - DATA_ ‘ I 2
JOG . :
“ENTER | o

<

- .- ’ - Fwp - - - - :
- RESET I ’
- STOP <— Operation Indicafor LED: STOP'LED ON

Fig. 28 Digital Operator Disolay at Power-up



6 OPERATION

(2) Operation Check Points - ; -
Check the following iteis during operation.

O Motor rotates smoothly.
O Motor rotates in the correct direction.
* O Motor does not have abnormal vibration or noise. _
O Acceleration and deceleration are smooth.
O The current matching the load flows.
"0 Status indicator LEDs and digital operator display are correct.

(3) Example of Basic Operation

" (a) Operation by Digital Operatorr

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

i
© i
| ® o |
L ) \ ! i 7
] H A T
i 1 1 R H 1
- ] ! - 1
Power ! [Forward Fun]| !
N b ) | ’ Reverse /-
! 1 ] .
[ Forward Jog Run |[  Speed Setting || Speed Reference Change | 100%

Fig. 29 Operation Sequence by Digital Operator
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Table 23 Typical Operation by Digital Operator

Description : Key Séquenée ' bigital Operator Display
@ Power ON T ' e
l - Displays speed reference value. - P g B B g
Operation Condition Setting : M -
+ Select LOCAL mode. et - REMOTE LED OFF
; i ‘ REMOTE . (SEQ,REF)
o FWD LED lights.

@ Forward Jog Run _ . . o . .
ok | = P 1000

- JOG run procedure

(Runs while depressing JOG )
key.) . .
\
@ Speed Setting b
+ Change reference value. _ .P a U a a
a

et Digit to be changed blinks. -

cee e | [P29.00
S a2 R

1
.

. _Write-m set -val—ue:: N E::’Z:R A- I ‘ P E 5. B B

(Stops bhinking for 2 sec.)

- Select motor speed monitor DSPL _
display. A

J

@ Forward Run
- Forward run (25%)

-V HH

RUN LED lights.

y ;
RUN




6 OPERATION

Table 23 Typical Operation by Digital Operator (Cont’d)

Description

Key Sequence

Digital Operator Display

y

® Speed Reference Value Change
25% — 100%)

value display.

- Change set value.

+ Wnite-1n set value.

+ Select motor speed monitor
display.

J

® Reverse Run
- Switch to reverse run.

y

@ Stop
* Decelerates to a stop. .

* Select frequency reference

DSPL I

Change the value
by pressing

=) V| A

DATA
ENTER

DSPL

FWD
REV

* stoP

P2500

[ W)

P00

Digit to be'cllla‘nged blinks.

P I000

(Stops blinking for 2 sec.)

2500
|
(1000

- 1080

REV LED lights.

HHH

STOP LED lights.
(RUN LED blinks during
deceleration.)
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-_ (b) Operationi by Control Circuit Terminal Signal

“* The diagram below shows a typical operation pattern using the control circuit terminal

= signals. -
. - R ) "~ Forward C?
. ' - - 100% - |
I
O @ O '
- |
_ T ! - !
= i ! !
. ! - . !
S . A ! [ Reference Operation | [ stop |
— 1 - .
[PoweroN | =~ [-Speed Setting]

S Fig. 30" Opef;fién Seqﬁence by Confrol Circuit Terminal Signal




6 OPERATION

Table 24 Typical Operatio'r; by Control Circuit Terminal Signal

Description

Key Sequence

Digital Operator Display

- ' -
Setting run command from the
control circuit terminal

]

@ Power ON

Program mode selection

Setting speed reference from the
control circuit terminal

Setting “B1-01 =17

Setting “B1-02 =1”

Drive mode selection

YA
DATA
~ _ENTER I )

RESPSES

DATA
ENTER

) A
A2l

DATA
ENTER

DSPL I
DRIVE
PRGM

bi!-01
3

gi
End
gi
b!-01
b "BE

1

End

o

g
bi-02

P DOO

Displays speed reference value.
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Table'24 Typical Operation by Control Circuit Te_rminail Signal (Cont'd)

Description

Key Sequence

Digital Operator Display

@ Speed Setting

« Input speed reference voltage
from control circut terminal
9CN-4 and venify the input
value by the digital operator.

/

Changing to motor speed display

'

@ Forward Run -

« Close the control circuit-
_terminals 9CN-17 to 9CN-25 to
perforni forward run.

Y

@ Stop

+ Open the control circuit
terminals 9CN-17 to 9CN-25 to
stop operation.

DSPL. I

Pi000

Reference voltage. 10 V

J.
Q

n
o

0000

RUN LED lights. FWD LED lights.

RUN

JHYH

- STOP LED hights.
(RUNLED blinks
during deceleration.)

STOR




7 MAINTENANCE AND INSPECTION

7 MAINTENANCE AND INSPECTION

/A WARNING

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

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

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

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

A CAUTION

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

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

This chapter describes basic maintenance and inspection procedures for the VS-676HS.
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71 PERIODICINSPECTION ~ . - o

R ) “Perform thé insi)ection as in_ciicate;i below to ensure reliable operation of \fS-676H5 fora prolonged
. . - timé by preventirig faults:~ * - - ]

_‘Before_ servicing, turh OFF the main circuit power and be sure that ihe CHARGED LED is OFF.

- Table25 Periodic Inspection S - -

Component T Check . Corrective Action
External Terminals, Loose screws ) Tighten T
Unit Mounting Bolts, — -
- : |Connectors, etc.. Loose connectors - .- Tighten. ~ -~ _ i - -

Blow with dry compressed air of 392X 104 to ’

T 'Heatsin_k - . Buildup o f-fhm and dirt 58 8 104 Pa (4 to 6kg cm?) pressure.

: ) B} . Blow with dry compressed air of 392x 10 to |
- Printed Circuit Board | Accumulation of conductive dust or o1l 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 !mu_xs or-not -
y y NP . Blow with dry compressed air of 392X 10% to
) Power Elements | Accumulation of dust and dirt 58.8 10* Pa (4 to 6kg-cm?) pressure

.| Smoothing Capdcitor * | Dascoloration or odor ) - | Replace the capacitor or inverter unit

7.2 PARTS REPLACEMENT SCHEDULE (GUIDELINES) -

Replace the following parts periodically, for a long, safe, trouble free working life of VS-676HS5.

Table 26 Parts Replacement Schedule .
Parts Interval (Approx.) Remarks
Cooling Fan 2 to 3 years Replace with new one.
. . Repl ith . (Decided after
Smoothing Capacitor 5 years in:g;‘:fo:_') new one. (Decide
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 : 20 hours or below /day




8 TROUBLESHOOTING

8 TROUBLESHOOTING

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

FAULT DIAGNOSIS AND CORRECTIVE ACTIONS - -

8.1

(1) When the VS-676H5 detects a fault, it activates the fault contact output to turn ON or
blink the LEDs on the control card as indicated in Table27. Details of faults can be
checked by connecting the digital operatorto 1CN. Check the cause in the tables in the.
following pages and take the correctlve actions by refernng to Table 28, “Fault Diagnosis

- and Corrective Actions”.

(2) If the inspections or corrective actions described cannot solve the problem contact
your YASKAWA representatlve |mmed|ately

(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.

" Table 27  Status Indication by LEDs

Green Red Descnption
OFF ] OFF Base block status (excluding major fault)
ON - - - Running -
Blinking - The motor does not run although the run command 1s input
- - Speed reference < E1-09 (V/f control without PG, V/f control with PG, vector
- control without PG)
T ' . 1. External base block signal is tnput
’ - Blinking Minor fault
- i ON -| Mayor fault~
ON ON Flash wnte-1n mode -
Duning one Blinks | ime | Watchdog error (Control card error)
bhng"‘(ﬁ;y cle "Blinks 2 ume | RAM check error (Control card error)
- . .| Blinks 3 ime | Sum check error (Control card error)
Blinks 4 time | Illegal command (Control card error)
Blinks 5 tme | Slot illegal command (Control card error)
Blinks 6 time | CPU bus error (Control card error)
Bhinks 7 time | DMA bus error (Control card error)

(Note) Example Sum check error

-Green

T

Red.v——l.l—ll—ll——- B

___’t




Table 28 Fault Diagnosis and Corrective Actions

- : : Rank*
Fault Display -Description Details Corrective Action _ | (Standard
. Value)
) Undervoltage in the direct current main
Main circut . . ,| circuit duning running -
. U u ’ undervol tage (PijV) Detection level - A
- L -.|200 V class Approx 190V or les:
. - 400 V class Approx 380 V or less
. U - E N Control circuit - r7[ Undervoltage.n the-control.circuit dunng | . va:ls::ll; ﬂ.le power supply A
u ;
. undervoltage (CUV) running " Correct the lne voltage
U 3 Pre-charge contactor The pre-charge contactor opened during A
u open running
u ." Power unit conirol - -Unden'/oltz-lge in the -po.wer umt éc;nt;oi A
J U supply undervoltage supply dunng ninning  ~
The main circuit direct current voltage
) fell'bélow the PUV level .
- - u IY) Momentary power loss’ The pre-charge contactor opened — B
. The control power source fell below the - -
CUYV level
) - - Check that motor nsulation
5 F Ground fault (GF) Inverter output grounding current lCu:'s n::tt: ?enorat:td bet A
(Earth fault) exceeded 50% of inverter ratéd current eck that connection between
) : . wnverter and motor 1s not dam-
- _ ) aged -
- - . Check the motor coil
resistance
o c Overcurrent (OC) ’ ggl::,‘gner output current exceeded the Extend the accel/decel time A
. ) - Check the motor nsulation
- Muiti-meter check
The main circuit direct current \;oltage
. exceeded the OV level
ou Overvoltage (OV) Detection level Er’:;:_;d t:z_:;c‘:eleranon time, add A
' 200 V class Approx 400V 2
400 V class Approx 800V
o 5 Overspeed (08) ;l;l‘l;]n_lotor s;iee:d exceeded the overspeed Check the load A
.. . | The déviation of the speed reference and
d E u Speed deviation (DEV) |speed feedback exceeded the regulation | Check the load A
- level ) i
~ Check the PG line
P 5 o PG open circuit (PGO) - | The PG line 1s broken . Check the condition of the A
) motor lock or the load -
. Motor temperature detection thermistor
r H n Thermustor open cxrc_unt wining 15 broken Check the thermistor A
i ly h: -1
P F Excessive nipple in DC llil‘\::er input power supply has open Check the hine voltage A
bus bar voltage p o Re-tighten the input_termtnal
Large unbalance in input voltage screws
Check the output winng
Output open-phase Inverter output has open-phase Check the motor impedance A

LF

Re-tighten the output terminal
screws




8 TROUBLESHOOTING

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

Rank*
Fault Display Description Details Corrective Action (Standard
- Value)
Check the motor coil resis-
S L- Load short-circuit (SC) | Inverter output (load) 1s short-circuited tance A
Check the motor insulation
Output current of individual power umits
U nb[ Current unbalance became unbalanced (Detects models of | Check the wiring A
600kW or larger )
Converter fin temperature exceeds 105TC Check the fan and the ambient
o H ." Converter overheat (Detects models of 600kW or larger ) temperature A
Check for damaged transistor,
P U F Fuse blown (FU) The output trans:stqrs were damaged load side short circuit, grounding, A
The direct current circuit fuse 1s blown etc
H Heatsink overheat The transistor heatsink temperature B
(=] warning exceeded the allowable value - Check the heatsink and ambi-
ent temperature )
. The transistor heatsink temperature Check the filter and fan
o H ’ Heatsink overheat exceeded the allowable value - A
Reduce the load
The motor temperature exceeded the .
o H 3 Motor overheat allowable value . . gl:ck the ambient tempera- A
Inverter output exceeded the motor ’
o L ’ . Motor overload overload level . - Reduce the load A
) Reduce the load
o L e Inverter overload (l)l:'\;:]r(t;r‘ﬁ:?::t exceeded the mnverter Extend tl}e acceleration/decel- | - A
eration time
Torque exceeded the overtorque detec-
o L 3 Overtorque 1 tion level , AB
= Check the load
Torque exceeded the overtorque detec-
.0 L ." 9venomue 2 tion level 2 A/B
Braking transistor : .
rr farlure The braking transistor has failed. Replace the inverter. A
Brak " it The braking resistor unit temperature has
r~ H " lllngtrems or uni exceeded the allowable value. Reduce the regenerative load A
overhe: (Protects only mverter built-in type)
External fault, defined by user
specification, was input from the
E F a f:;t:glzl“lz lf‘ault by master f:;:rleﬁlerfault was mput from the master master controller Find the exter- A/B
nal fault items from the /O hst
and correct 1t.
E F 3 External fault at A
terminal 3 (9CN-19)
E F i.‘ External fault at ghr:::l; atlhe condition of the input R
terminal 4 (9CN-20) Fault occurred in the external control
circuit If the LED lights when terminal 1s
E F 5 Exr:::all ;‘a(uglgqt_zn not connected, replace the A
2 inverter
E F 5 External fault at A

terminal 6 (9CN-22)
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Table 28 Fault Diagnosis and Corrective Actions (Cont'd)

ler and control card

| misston control card and the control card

card

A } ) Rank”
Fault Display Description Details Corrective Action- . |-(Standard
N Value)
- F . External fau]t-at Check the condition of the mput
- EF1 -| termunal 7 (9CN-23) _ - termunal A
- .- . Fault occurred in the external control B
) T circuit If the LED hights when terminal 1s
E F B . External fault at B not connected, replace the A
- termu}_:ll_8 (9CN-24) _ _| inverter
- Make sure that the digital oper-
.. 3 - ator 1S 1n the drive mode
- . - - . Motor‘ was changed 1n program mode, _ Make sure that the control
) 5 E ’ a ) M(_)tor_change en'ovr ) :l'ill:ls control que, or during motor run- mode is not EMS control - B
; i ; R & - - Make sure that the motor 15 not i
- ) 3 . running R
_' i S, - Transmission between the mnverter and. | - lnse}t the digital operator con- |-
- - - digital operator cannot be established nector again
o E P F a a . Control circust fault 1 until 5 seconds.after supplying power Check the control circuit wir- A/B
T . o MPU peripheral element check faulty | ing
) - LTl . -~ |~ (atpower-up) - - Replace the control card
. - " Transmussion between the mverter and - -
T~ - digital operator is established once after Insert the digital operator
T - . supplying power, but later transmission connector again
E P F a ’ Control circuit fault 2 faults continue three tmes foraduration | Check the-control circuit wir- | A/B.
. of more than 2 seconds each time ng )
- MPU penpheral element check fault (at Replace the control card
- _power-up)
E PF a e Baseblock circuit fault - - - A
] ‘| (CPF02)
E PF a 3 o EEPROM fault A
- (CPF03) )
- - — Inverter control unit fault Replace the control card
E P F D q | CPU internal A/D A
converter fault -
E P F DS CPU external A/D’ ) ’ A
y - | converter f_ault -
-~ c P F a E - gﬁﬂon card: connection |y option card 1s not installed correctly_ | Install the option card again A
- CPFOY PWM timer fault - A
- E P F a B ) "{ Common RAM BCC ~ - - A~
' S Ak Inven l-umit faul N -
- - _ nverter control-unit fault ,
= Replace the control card -
E P F a _ | Cross-diagnose fault be- (Detects models of 600kW or larger) ) A
[ 9 - | tween common RAMs " |~ - e -
- E P F , a _ |Common RAM initial - R A
_ .7 | check fault a4
o Transmission control | Transmission control card hardware -
E P F E , N card hardware fault check error (at power-up) Replace (h? control car(f A
i E P_ F E E - Transmussion control Transmsston control card which 1s not Replace the control card with ap- A
card code No error applicable for the tnverter 1s connected | phcable one =~ .
- - Cross-diagnose fault Diagnosis data has not been updated for Reol _.the ¢ o trol B
f P F E 3 between master control- | more than 0 2 seconds between the trans- place ransmission contro A
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Table 28 Fault Diagnosis and Corrective Actions (Cont'd)

: -~ Rank*
Fault Display Description Details Corrective Action (Standard
Value)
_ EEPROM writing fault | EEPROM internal data did not match
E rr (ERR) . when imtiahzing the ¢onstant =~ - Replace the control card B
b u 5 CP-216 Transmission CP-216 Transmisston error continued for | Check transmission devices and A/B
error 2 5 seconds transmission signals_

. Duning the test, mamn circuit DC power Lower the main circuit DC volt-

b H 5 E Base test mode fault supply voltage exceeded 20 V age - c
o P E a I kVA selection fault Inverter capacity selection fault Check and set the constant data C
o P E a E gl?:l‘ts tant sefting range Constant data 1s out of range Check the constant data settings C

In H1-01 to H1-06 settings
Multi-function contact Not set 1 thé ascending order 1 A
o P E B 3 mput selection fault " The same values are set except for F and Check the fimetion sclection ¢
FF
C-option 1s not connected although '
p Option reference fm reference”from C-option 1s se- Check and set the constant data. B
0 E ﬂ 5 selection fault (OPEOS) . -« | Connect the C-option
. - C-option is not connected although run
command from C-option 1s selected
éontml mode selection | PG card 1s not connected during flux
(=} P E a 5 fault . vector control or V/f with PG feedback Connect PG card B .
 da ol When the settings of E1-04 to E1-10 do
1 V/f data setting fault not satisfy'the following conditions-
oPE 10 (E1-04 to EI-10) EI-04 Z El-11 2 EI-06 > E1-07 | Check the constants. C
- Z EI1-09
Any of the following constant setting is
not correct -
i Carrier frequency upper limit (C6-01)
Carrier frequency >3 Hz ) =
(=] P E , ’ constant setting fault Carner frequency lower limut (C6-02) | Check and set the constant data C
= 5kHz B -
Camer frequency proportional gamn
(C6-03)>6 . -
- (C6-01) < (C6-02)
1 . In the digital operator run command . Check the wiring and connec- ..
o P r Digital operator fault mode, the digital operator circuit 1s open tors A’

(Detected only when 02-06 1s set to 1

Replace the control card

“* The ranks are classified as follows:

Rank A : Major fault (Motor coasts to stop, digital operator indication lights, and fault contact is

output.)

Rank B_:

Fault [Operation continues, diéita] operator indication blinks, no fault contact is output,

and minor fault contact is output (when multi-function output is selected).]

Rank C :

contact is output, no minor fault contact is output.)

Warning (Operation cannot be performed, digital operator indication lights, no fault




. 8.2 MOTOR FAULTS AND CORRECTIVE ACTIONS

(1) Ifany of the faults shoiwn in 29 occurs in the motor, check the cause and provide the

relevant corrective action.

* (2) If these inspections.and corfective actions cannot solve the problem, contact your
YASKAWA representétive immediately. .- .

Taible é9 Motor Fal]its ’and Cbrrective Actions

v

Fault

Check Point

-~ Corrective Action

Motor does not rotate

Power supply voltage apphe& to power supply
termnals R, S, T? Is CHARGE LED ON?

« Turn ON power supply

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

- Make sure termnal screws are tight

Use rectifier type voltmeter to test Voltage
output to.output terminals U, V, W correct?

Turn OFF power supply, then turn ON again

Motor locks due to excessive load? -

Reduce the load and release thelock .

.| 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

Wiring of terminals U, V, W correct?

Match winng to the phase order of the motor
leads U, V, W .

FWD and REV wining run signals entered?

Correct the winng

Motor rotates, but
variable speed not
available

Winng of frequency sefting ctrcuit correct?

Correct the winng

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

With the digital operator, check the reference se-
lecton or operation mode selection

Load excessively large?

Reduce the load

Motor r/min too high
or too low

Motor ratings (number of poles, voltage)
correct?

Check motor nameplate specifications

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

Check speed changer (gears, etc )

‘Maximum frequency set value correct?

Check the maximum frequency set value

Use rectifier voltmeter Voltage between motor
terminals not excessively reduced?

Check V/f charactenstics values

Mot;)r £/min not
stable during
operation

Load excessively large?

Reduce the load

Load vanation excessively large?

- Reduce the load vanation
+ Increase inverter motor capacity

Open phase?-

+ Check the wining if power supply 1s open
phase




8 TROUBLESHOOTING

8.3 DISPLAY SEQUENCE OF FAULT CODES

- If more than one fault occurs, up to four faults are logged 1n the order of occurrence (excluding CPF00

and CPFO1). They are displayed 1n order by pressing the A I and X7 I keys in the drive

mode by connecting the digital operator.
The record of major fault is cleared when the fault s cleared by the fault reset operation.

Example of display:

Time
)

=T 1 1

Occurrence Occurrence  Occurrence
of OC of OV of OH3

®

ol
e A [ ol
ST
i AJ - [J_gH3
pressing A\ | [ 0 [ |reums0®

® ® 6

®
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MONITOR CONSTANTS BEI;_AT-ED WITH FAULTS -

By using the U2, constants, itis possrble to check the controlled status of the mveﬂer at the occurrence
of major faults only. . L - .

Withthe U3 constants itis possnble to check the contents of previous major faults only and-the cumula-
tive operation tiine until the occurrence of that fault (U1-13). The data are displayed for up to four
faults from the latest fault Since U2 and U3 constants are stored to ‘the EEPROM, the stored data are

retained even after the. power is turned OFF’

@ 1. boncerning the contents of faults stored to U3-01 to Ué—04, enly lower three digits can

be displayed since “f  "is displayed in the first two digits.

Example CPFOS is drsplayed as“F FO 5 "

2 By mmahzatron processing called by A1-03, U2 and U3 constants are cleared.

R



APPENDIX 1 SPECIFICATIONS

APPENDIX 1 SPECIFICATIONS '

Table A-1 200V Class Spéciﬁcations'(DC Input)

vertar Model__ 20P4 | 20P7 | 21P5 | 22P2 | 237 | 25Ps | 27p5 [ 2011 | 2015 | 2018 | 2022 | 2030 | 2037 [ 2085 | 2055 | 2075
Max Applicable Motor Outut (1) | 04 | 075 | 1s | 22 | 37 | ss 175 [ nm-| 15  [18s | 22 [ 30 | 37 | 45 [ 55 [ 75
g | Inverter Capacity b las |2 | 3| s las |0 | 15 |2 |2 |3 |4 s ]| e |70|100
7 - : S
&

g | Rated Output Current, 32 | 6 | 8 | m |1is| 25 | 3% | a9 | 64 | 80 | 96 | 130 | 160 | 183 | 224 | 300
© . 3

£ - -

(-;‘- Max Output Voltage 3-phase, 190 V (*2) -
S | Rated Output Frequency - Up to 400 Hz available by programming -

> | Rated Input Voltage and |

§ Frequency ) DC270t0 330 V

» e

§ tAult!;mara‘ble Voitage Fluc- +|O% ~15%

Control Method - Sine wave PWM ]

Starting Torque 150% / 0 r/mun (150% / 1 Hz without PG)

Speed Control Range - -1 1000 (1 100 without PG) _

Speed Control Accuracy +001% (30 2% without PG) .

Speed Response - 30 Hz (5 Hz without PG) (*3) .

8 [Torque Limit Available (Parameler 2, 4 quadrants can be changed)

5 |Torque Accuracy _+3% (*4)

E TJorque Response  -- 150 Hz (20 Hz without PG) (*5)

s | Speed Control Range 0 to 24000 r/mun (2-pole'motor) -
% Speed Reference Setting Digital reference  30000/100%

£ | Resolution . Analog reference  1000/100%

& | Torque Reference Setting i Digital reference  10000/100%

Resolution (Calculation -

Resolution) : Analog reference  1000/100% .

Overload Capacity 150% of rated output current for | minute

Accel/Decel Time _ 001 to 6000 O sec (Accel/decel time setting independently, 2 steps available) -

Braking Torque Approx 20% - _

mg:or Overioad Protec- - Protected by thermustor (*6) or electronic thermal overload relay

Irr;zttanlaneous Overcur- Motor coasts to a stop at approx 200% of inverter rated current ~
g DC Bus Line Protection - Motor coasts to a stop by blown-fuse
% | Overload B - 150% of rated output current -
é Overvoltage Motor coasts to a stop 1f converter output voltage exceeds 410 V -
2 Undervoltage Motor coasts to a stop 1f converter output voltage drops to 190 V or below

Immediately stop by 15 ms and above momentary power loss (Factory setting)

g Momentary Power Loss Continuous operation during power loss less than 2 sec can be selected by operation mode -
2 [Heatsink Overheat - Protected by thermustor

| Stall Prevention Stall prevention dunng accel/decel and constant speed operation

Ground Fault Protected by electronic circuit (Overcurrent level)

‘ Power Charge Indication « Charge LED stays ON untl bus voltage drops below 50 V

Ambient Temperature -10°C to +45°C (Enclosed wall-mounted type)
§ [Humidity B 90% RH or less (Non-condensing)
% Slorage Temperature -20°C to +60°C (Not frozen)
H Location - - Indoor (protected from corrosive gases and dust) -
& | Elevation - . 1000 m or less

Vibration 9 8 m/s? (1G) at 10 to less than 20 Hz, up to 2 m/s2 (0 2G) at 20 to 50 Hz

*1
*2
*3
*4
*5
*6

Based on a YASKAWA standard 4-pole motor for max applicable motor output
Output voltage 1n the vector control mode (300 V DC nput)

Response when ratio of inertia between motor and load is 1 |

To achieve this value tests are required by actually connecting to a motor
Electric torque response -

Vahd for the motor with built-in thermstor

s e L

AL

o L >

S

E<C,L

CIMR-H5D20P4 - 27P5
_ CIMR-H5D2030 - 2075

CIMR-H5D2011 - 2022

Fig. A-1 Main Circuit Configuration (200 V Class DC Input)
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Table A-2 400 V Class Specifications (DC Input)

'&'ﬁg?ﬁg”g% aps | 40P7 |a1ps | 42p2 | 43P7 [4sPs [47Ps | 4001 |4ams | 4ams | 4022 {4030 | 4037 | 4045 | 4055 | 4075 | 4110 - 4160 ':lgf '23%‘)' 13‘7")'
M“Aﬁf""’a“emmm"'"‘) 04 | o7s | is |22 |37 [ss |75 | | s [8s |22 [30 |37 |45 [5s5 |75 [ no e |18 |20 | 300
Inverter Capacnty A 1 15 2 3 s 75 0 10 |15 [ 20 |25 [ 30 [ 4 |50 | e | 80 f o | 140 200 | 250 | 300 | 400
. Z
2 - -
g Rated Output CurrentA 18 | 34 | a8f{62 | 8 | 1a| 18 |27 | % |4 | a8 |65 | a0 ] o6 | 128|165 | 224 | 302 | 340 | as0 | e0s
?, Rated Output Voltage 3-phase, 380 V (*2)
3 . =
3 'sya ted Output Frequen Up to 400 Hz available by programmung T T .
> | Rated Input Voltage - R _ ’ . -
§ and Frequency DC 540 to 660 V
@
g | Al
2 owable Voltage B
S | Fluctuation +10%, -15%
Control Method i Sine wave PWM - -
Starting Torque 150% / 0 r/ mun (150% / 1 Hz without PG) .
Speed Control Range 1 1000 (1 100 without PG) R -
E‘;’eed Control Accura- 2001% (20 2% without PG)
Speed Response . - - 30 Hz (5 Hz without PG) (*3) "
_§ Torque Limit - _ Available (Parameter setting, 4 quad can be changed)
g [Torque Accuracy _ ) +3% (*4) _ -
& [Torque Response - P 150 Hz (20 Hz without PG) (*5)
S [ Speed Control Range = - 0 to 24000 r/mun (2-pole motor)
"_; Speed Reference -_ T i Digstal reference  30000/100% - -
£ | Setting Resolution Analog reference 1000/100% - -
8 [Torque Reference Set- N . C P .
53
ngg Resolution ) Digital reference ) 10000/100% i ~ .
Iculat =
oo Analog reference 1000/100%
Overload Capacity - 150% of rated output current for | minute j T
Accel/Decel Time - 0 01 to 6000 0 sec (Accel/decel ime setting independently, 2 steps available)
Braking Torque . Approx 20% T
g%gcﬁgﬁmad . Protected by thermustor (*6) or electronic thermal overload reldy ’
L’:jsrt':?lt‘aneous Over- Motor coasts to a stop at approx. 200% of 1nverter rated current
» Eg' BusLine Protec- - . - Motor coasts to a stop by blown-fuse
é Overload 150% of rated output current . o
::_» Overvoltage + Motor coasts to a stop if converter output voltage exceeds 820 V
@ {Undervoltage Motor coasts to a stop 1f converter output voltage drops to 380 V or below
§ Momentary Power Immediately sStop by 15 ms and above momentary power loss (Factory setting)
B Loss - - Continuous operation during power loss less than 2 sec can be selected by operation mode
o [Heatsink Overheat Protected by thermustor
| Stall Prevention _~_ " Stall prevention dunng accel and constant speed operation
Ground Fault - l - Protected by electronic circuit (Overcurrent level)
53: er Charge Indica- , Charge_LEl_)'slays ON until bus voltage drops below 50 V -
Ambient Temperature - ~10°C to +45°C (Enclosed wall-mounted type) _
§ Humidity - 90% RH or less (Non-condensing)
E ['Storage Temperature 220°C to +60°C (Not frozen) L
g Location Indoor (protected from corrosive gases and dust)
& | Elevation - * 1000 m or less
Vibration 98 mIs2 (1G) at 10 to less than 20 Hz, up to 2 m/s2 (0 2G) at 20 to 50 Hz j
*| Based on a YASKAWA standard 4-pole motor for max apphicable motor output :
*2  Output voltage 1n the vector control mode (600 V DC nput) .
*3  Response when ratto of inertia between motor and load 1s 1 1 -
*4 To achieve this value tests are required by actually connectmg to a motor
*5 Electnc torque response
*6 Valid for the motor with built-1n thermistor
*7  For 185 to 300 kW, model name 1s CIMR-HSA [ since an AC input and a umt are 1n common
o1 i ¥ u -7 e
e T v e
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CIMR-H5D40P4 - 47P5

CIMR-H5D4011 - 4045 CIMR-H5A4185 - 4300

CIMR-H5D4055 - 4160 -

Fig. A-2 Main Circuit Configuration (400 V Class DC Input)




APPENDIX 1 SPECIFICATIONS

Table A-3  200/400 V Class Specifications (AC Input)

QuerterModel__ 2030 | 2037 | 2045 | 2055 | 2075 | 40ss | 4075 | 410 | 4160 | 4185 | 4220 | 4300
Max Applicable Motor Output (1) | 30 37 a5 55 75 55 75 110 160 185 220 300
g |InvererCapacty 40 50 60 70 100 80 100 140 200 250 300 400
3
3
g | Rated Output Current, 130 | 160 183 24 300 128 165 24 302 0 | 450 | 605
ﬂ
£
‘é Max Output Voltage 3-phase, 190 V (+2) 3-phase, 380 V (*2)

S |Rated Output Frequency Up to 400 Hz available by programming
Rated Input Voltage and 3-phase 200/208/220 V 50 Hz
> Frequengy 9 P200/208/220/230 V 60 Hz 3-phase 380/400/415/440/460 V 50/60 Hz
,% Allowable Voltage Fluc- 5
5 | tuation +10%, -15%
2
5 | Allowable Frequency
& | Fluctuation +5%
Control Method Sine wave PWM
Starting Torque 150% / 0 r/run (150% / 1 Hz without PG)
Speed Control Range 1 1000 (1 100 without PG)
Speed Control Accuracy 1001% (0 2% without PG)
Speed Response 30 Hz (5 Hz without PG) (*3)
8 | Torque Limit Available (Parameter setting, 4 quadrants can be changed)
% Torque Accuracy 3% (*4)
S | Torque Response 150 Hz (20 Hz without PG) (*5)
S ['Speed Control Range 0 to 24000 r/mun (2-pole motor)
% Speed Reference Setting Digatal reference  30000/100%
£ (Resolution Analog reference  1000/100%
O [ Torque Reference Setting ' Digital refe 10000/100%
Resolution (Calculation g1’ reference
Resolution) Analog reference  1000/100%
Overload Capacity 150% of rated output current for |1 munute
Accel/Decel Time 001 to 6000 0 sec (Accel/decel ume setting independently, 2 steps available)
Braking Torque Approx 20%
tl\ll‘l,(:‘tor Uvericad Frotec- Protected by thermustor (*6) or electromic thermal overload relay
Lg:ttanmmous Overcur- Motor coasts to a stop at approx 200% of inverter rated current

' DC Bus Line Protection Motor coasts to a stop by blown-fuse
g Overload Motor coasts to a stop after 1 munute at 150% of rated output current
g Overvoltage Motor coasts to a st%uggc‘)‘l;\becer output voltage ex- Motor coasts to a stop 1f converter output voltage exceeds 820 V
2 .

% Undervoltage Motor coast;:gpass;t:;lagl{)c‘c;r:‘e&elgaulp ut voltage Motor coasts to a stop if converter output voltage drops to 380 V or below
° Immediately stop by 15 ms and above momentary power loss (Factory setting)
& |Momentary Power Loss Continuous operation during power loss less than 2 sec can be selected by operation mode
Heatsink Overheat Protected by thermustor
Stall Prevention Stall prevention duning accel/decel and constant speed operation
Ground Fault Protected by electronic circut (Overcurrent level)
Power Charge Indication Charge LED stays ON until bus voltage drops below 50 V
Ambient Temperature —10°C to +45°C (Enclosed wall-mounted type)
€ Humidity 90% RH or less (Non-cond 2)
E [Slorage Temperature —20°C to +60°C (Not frozen)
g Location Indoor (protected from corrosive gases and dust)
& | Elevation 1000 m or less
Vibration 98m/s? (1G) at 10 to less than 20 Hz, up to 2 m/s® (0 2G) at 20 to 50 Hz

*]
*
*3
*
*5
*6

Based on a YASKAWA standard 4-pole motor for max applicable motor output
Output voltage in the vector control mode (220/440V AC input)

Response when ratio of inertia between motor and load1s 1 1

To achieve this value tests are required by actually connecting to a motor
Electric torque response

Valid for the motor with built—in thermistor

—»

%?—l——?r—_l—_"—;[ﬁ»-ﬁ—@

T T

Vv
w

U
Tv
T w

CIMR-H5A2030 - 2075
CIMR-H5A4055 - 4110

CIMR-H5A4185 - 4300

Fig. A-3 Main Circuit Configuration (200/400 V Class AC Input)
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APPENDIX 2 - DIMENSIONS (mm) © -

- ' ~ Thefigures below show 200V 7.5kW model and 30 kW model.” -

- - - ¥

Yk

i : . _|'|'. =}
] =i

RN R a T
N S == 1
S G

. S g . |Max.ao' i T .

i

!

|

i

- !

- AV 1 -

- ; - N- !
- SEAN i - i 7 -

- B - SR 7 B & AN D1 i D2—' .,
S | oad - it T

(a) Book Type (CIMR-H5D27P5)

- =
3 E
&' SA ir
D
B . (b) Cubic Type (CIMR-H5D2030)

Fig- A-4 Dimensions of VS-676H5
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APPENDIX 2 DIMENSIONS (mm)

Table A-4  Dimensions (mm) and Approx. Mass (kg) of VS-676H5
Enclosed Wall-mounted Type
Motor
Voltage | Capacity T Mass (kg)
kW W [ H D W1 |Hl | H2 | Dl | D2 [pc | Ac'| d | ™e
* | input | input |
04
075 ) X
] 100 [ 350 | 350 | 75 | 335 [ 75 | 220 | 130 7 - M5
22 ) -
37 .
55 Book
. type
3 125 | 350 [ 350 | 100 | 335 | 75 | 220 | 130 8 - M5
200V 1 Cven- - : NP
Class s 150 | 350 | 350 125_ 335 | 75 | 220 [ 130 | 10 | - M5
' 185 _ : A ‘ 1 -
5 200 | 350 [ 350 | 150 | 335 | 75 | 220 | 130 | 15 -- | M5
% 425 | 675 | 355 | 320 650 | 125 48 61 MI10
37 o 62
5 Cubic
type
5 475 [ 800 | 355 [ 370 | 775 | 125 | - - 65 80 | MI0
75 575 { 925 | 405 | 445 | 895 | 15 - - 110 | 135 | MI2
- - 04
075
15 100 | 350 | 350 | 75 335 { 75 |220 | 130 | 75 - M5
22 ’
37 i
55 .
125 | 350 | 350 | 100 | 335 | 75 | 220 | 130 | 95 - M5 .
_ 75 " | Book
11 . type
T 150 | 350 | 345 | 125 | 335 [ 75 | 215 | 130 | 95 - Ms | -
185 S
400V 200 | 350 | 350 [ 150 [ 335 | 75 | 220 | 130 | 15 - M5
Class 22
30
7 250 | 350 [ 350 | 200 | 335 | 75 | 220 | 130 | 195 - M5
" 45
55 79
455 | 820 | 355 | 350 | 795 | 125 | - - 62 MI0
75 80
110 380 12 | 135
575 | 925 445 | 895 | 15 - - MI2
160 405 16 | 145 )
185 (*2) e
- 950 | 1450 | 435 | (1) [ 1400 | 25 - - - 360
220 (*2) Mi2
) 300(*2) | 960 | 1600 | 455 | (*1) | 1550 | 25 - - - 420

*1 Mounting dimensions of 400V 185 kW to 300 kW models are indicated on next page

*2 400 V 185 kW to 300 kW models are AC input models

H
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Applicable Motor Capacity
kw

w3

w1 | w2 W4 | W5 | wé
" 185, 220 750 | 440 | 310 | 850 | 285 | 565
300 750_ | 440 | 310 | 873 | 298 | 575

w2

W3l

wi




APPENDIX 3 TYPICAL CONNECTION DIAGRAMS

APPENDIX 3 TYPICAL CONNECTION DIAGRAMS .

3.1 USING DC INPUT UNIT WITH BUILT-IN INRUSH CURRENT
SUPPRESSING CIRCUIT

For Models CIMR-H5D20P4 to HSD27P5 (200 V Class 0.4 to 7.5 kW),
Models CIMR-H5D40P4 to HSD47P5 (400 V Class 0.4 to 7.5 kW)

For Models CIMR-H5D2030 to H5D2075 (200 V Class 30 to 75 kW),
Models CIMR-H5D4055 to HSD4160 (400 V Class 55 to 160 kW)

swW I M_  vs-676Hs5
N\
-0 O
DC Power Supply
(270-330VDC)__ o~

L 1®
' b | 10CN
TB1 24 251 Anaiog Output 1
put 1
1.7 100mA|lux| m?)l:t)gr— 01010V 2 mA Multi-
o2% M ON | function
3 4] . | Analog output 2 [ Analog
g_ Analog V17 ot 10v2ma| Monitor
A—D°‘., mA Monitor O J
1CN: M ANS (MC CLOSED i SGY
CLOSE) 48V DC 50 mA
o Connector for E__"O Output Signal 2
ooo Digital Operator
oono , Multi-
3 E Output Signal 3 function
Digital Operator ! » Photo-
JVOP-132 (Option) — 196 | ouput sgnat4 | coupler
orward FursS 9CN| 24vDC 8mA } Output
foward RunStop—= 15117 16
Reverse run/stop— ol 18 -} I:. Output Signal 5 )
—ee) O i -
] Input Signal 1 —— o] 19 76 PHC-COM
Input Signal 2 — o] 20 T
-_ﬁ) <>_-' ]
InputSignal3 ~——= 15 21 | Multi-function
Input Signal 4 e o Contact 4CN PG Option TA1 J
Input Signal 5 —— o :g Input PG-A2/H < ——
- or
Input Signal 6 55 ol 24 I___ PG-B2/H TA2
o— o ]
0._2%26 DI-COM o = PG Monitor
)
+15V
atl 11- Transmission CN1
Analog Input 3 D1010V/-10t0 10V (20k®d) || g 2CN Option
Analog Input 2 it fo mA (250 Q) 6 } :\nalog CP-916A oN2
Analog Input 1 1010V/-1010 10V 20kQ) | ~ 4 nput or
g Inp o1 CP-216IF/AINV
O- -15V
TB:;:I: 10 d
e ad s Moverom
o onitor Optio TA
Multi-function | QuiPutSignal 6 o2 => Monitor
(Fault Contact 1 — AO-12/H
ContactOutput Output) o+—0 o__l or
Output Signal 1 | O 4 DO-08/H [
Motor Temp. Detection ___ TB3-L ° 250VAC 1A |
(Thermistor) L—@_ ] 30VDC 1A = i
o l

S9CN DI-COM: 25, 26 10CN SG: 1,3,5
9CN SG: 3,5,7,9,12,13 10CN PHC-COM: 17, 18, 19, 20
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3'.2 USING DC INPUT UNlT WITHOUT BUILT=IN INRUSH -
CURRENT SUPPRESSING CIRCUIT

- .For models CIMR-H5D2011 10, HSD2022 200 V Class11- 22 kW)~ "
For models CIMR-HSD40]1 to HSD4045 (400 V Class 11 - 45 kW)

Sw

DC Power Supply i
(270-330VDC) o~ | i
O Ot
- |
| .
| -
- | - R
| ) ;
1
- ! : o
- I -
r 8 | s T -
| _ | 10CN -
- - 'CH'CUII_I . P24 2 J“ ’ S
L NN ooy o, PRI
. l_l .l-.@:'c > 3 M ON Monitor | _ Multi-
i N -O 3 ) ) | _function
o . i - - 4] - [analog output2 [ Analog
- i ' L .1 34 7mA :\/I%ar‘\l:t)gr Sotw10vema | Montor
) —  _ T T M ANS R
- 1CN| (MC CLOSED i CLOSE) -
- 48V DC 50 mA 10 \
- E%:E " Connector for T3¢ - O| output Signal 2
- - ‘loao - Digital Operator ek
0oo y 12 o Multi-
_ R - - } - Outpqt_S|gna|3 function
Duigital OperatO( . ' — Photo-
JVOP-132 (Option) . _L i o 14 Oitput Sxgnal 4 rgoupler
- utput
- - - - —-J N -
Forward run/stop =~ =——— _ = s = _
——————0 Oo0—4O: _ _ -
Reverse run/stop ~ ——= 2 17 '}_.K 1610 Olitput Sugn_als—,
| Sttt SN S Yo W— -
18. - - -
Input Signal 1 e A7l AT .
ey e Pt g 6—10 |19 O| PHC:COM
nput Signal 2. — 6120 \_I_ i -
{input Signal 3_=—ms | 24 .| Multi-function ——»IJ—
- Input Signal 4 —— ) - ¢ Contact PG Option Y -
S LU LU TA1 ]
Input Signal s oo 10 [22 |imput 4N - PG-AZMH P =
—————0 o0—0 |23 or :Df
Input Signal 6 —— 1024 /- PG-B2/H 1 TA2 -
26 or - =D PG Monitor
i OT&y DI-COM SP-A2/H T - -
I :_] . - +15V : = o
- : o+ Transmission "]—IT‘ ‘CN1 -
Analog Input 3 1 QI10VEI0IOV 20D 155 | g . 2cN| opton- | |- )
— | 41020mA(50Q) nalo! “cpotea Yood oo -

. Analog Input 2 1010 V/~1010 10V (20kQ) - © 6} Inpytg ¢ 3, :D: CN2 - =
Analog Input 1 214" o6 _| ['cp-2161FANV .
o S a1y : : o _

TBZEW ST . R
i Output Signal 6 o.ﬁ -3CN | Monitor Option | - | TA N
- Multi-function / (Fault Contact | O AO-12H Y = . Monitor
ContactOutput |Output) . |05 o o - i

) ‘ Output Signal 1 0.5__:.]- : bO -08/H =

MotorTemp. Detection . 'TB3 _L_  250VAC 1A -
(Thermistor) i — O | 1- 30vDC 1A

_ T2 « | :

- [ . :

9CN DICOM: 25,26 ~ - 10CN SG' 1,3,5 - .-
_eCN SG: 3,5,7,9,12,13 10CN PHC-COM: 17,18, 19,20 - -



APPENDIX 3 TYPICAL CONNECTION DIAGRAMS

33 USINGACINPUTUNIT =~ ° _

For models CIMR-H5A2030 to H5A2075 (200 V Class 30 to 75 kW)
For models CIMR-H5A4055 to H5A4300 (400 V Class 55 to 300 kW) -

hermal protector l Thermal prom;l Thermal protector
Braking Braking
P “’“""19 R b T¥sOr
MASTER umt
SLAVE
* 1 511 Brakingunt3 15

Braking unt 2

3-phase power supply VY
380 10 460 V —_— o=\
50/60 Hz N
e ® o—/ V o
400/200 V
oo 00200 £49
i] mex orFF on  mc || oo
I Ome | 460/440/415/-
) Braking untt M @ 1 400/380 V ‘-
| | thermal relay -1
) | trip contact _ THRX | @ N
! R ; b - _L 10CN
' - [SA] | TBI P24 . el 2[5 Analog Output 1Y
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Table A-11  Table of Multi-function 'Input/Output Terminal_ Setting

Muiti-function Input Terminal Functions

Setting Value (H1-01, 02, 03, 04, 05, 06)
02 Option/inverter selection . .
08 :| External base block (NO contact)

09  Extérnal base block (NC contact) -
OF Through mode™
14 Fault reset
15 Emergency stop
20 : .
21 oF External fa}:lt

N e
00 During run
01 _ Zero speed
02 Frequency agree |
03 Destired frequency agree |
06 Inverter ready
07 Low voltage detected
08" Base block
OE Fault
OF Through mode
11 Fault reset
1A During reverse run




The following constants are changed when the set value of A1-02 is changed.

Table A-12  Constants for Which Factory-set Values Vary Depending on Control Mode

Constant

Factory-set Values

Constant Name Vi with PG Open L
No. wi pen Loop
V/f Control Feedback Vector Flux Vector EMS
B3-01 Speed search selection at start 0 | 0 1 -
C3-01 Slip compensation gain 00 - 10 00 ! -
C3-02 | Shp compensation primary delay time 2000 - 200 - -
C4-02 | Torque compensation time constant 200 200 20 - -
C5-01 ASR proportional (P) gan | -, 020 - 2000 -
C5-02 | ASR integral (I) time 1 - 0200 - 0500 -
C5-03 ASR proportional (P) gain 2 - 002 - 2000 -
C5-04 ASR 1ntegral (I) time 2 - 0050 - 0500 - -
C5-05 | ASR hmt - 50 - - -
C5-06 | ASR primary delay time - - - 0.000 -
3:8‘: Rated r/min 1800 1750 -
g‘tgg Base speed 1800 1750 -
@150 *
Dios | Middie voltage @140 1o - -
@120
g:% Minimum speed 45 15 0 -
®90 *
E‘l‘:(l)g Minimum voltage @170 .20 - . -
®6.0
Tily | Base voltage 00 1800 -
F1-09 Overspeed detection delay time - 10 . - 0.0 -
L2-04 Voltage recovery time 0.300 0300 0300 0100 -
L3-03 Stall prevention limit during acceleration 50 50 100 - -
LA-02 | Speed detection width , 1.20 Hz 120 Hz 2 00% 2 00% 2.00%
L9-01 Thermistor provided/not provided selection 0 0 1 1 -
L9-04 tl;:l):tor 2 thermistor provided/not provided selec-' 0 0 1 i _
O1-03 | Setting/display unit of speed reference/monitor 0 0 1 1 -

*Constants that vary depending on kVA selection

® 04tw015kW
@ 22t045kW

@ 55kW orlarger
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The following constants are changed when thé set value of 02-04 is changed.

L. - Table A-1 3 Constants for Which Factory-set-Values Vary Dependmg on lnverter Output

138

o (02:08).. . - . i )
] .. 200V Class -
Co,r‘;it:ant - - Constant Name Unit | - - - Factory-set-Values - - - -
- |Inverter capacity - kW [ 04 (075 | 15 | 22 [ 37 |55 |75 | Il | 15 -} 185
02-04 |kVA selection- 1 1-] 2 4 5 [F6- | 7| 8 |9
C6-01 | Camer frequency upper ltmit . “kHz [-20° | 20 20 | 20 20 | 20 | 20 | 20 | 20 20
- Upper hmit range of carner frequency  — kHz | 150 | 150 | 150 | 150 | 150 [ 150 | 150-[ 150.[ 150 [ 150~
. C6-02 | Carrier frequency lower limt kHz | 20 20 2.0 20 |-20-| 20 20 20 20 20
_C6-03 | Carrier frequency proportional gain - 1 = ] 0 ‘0 [0 0- 0 0 "0
B - Inverter rated current- |.A |32 | 60 80 | 110 | 175 [ 250 | 330 | 490|640 | 800
: -E2-01 . | Motor rated current - K -] 190.1330 {620 | 850 {1400 | 1960 [26.60 | 397- | 530 | 658
E2-02 | Motor rated slip Hz {290 | 250 {260 | 290 {273 | 150 | 130 ['170 | 160 | 167
E2-03 | Motor no-load current . - T B A 120 | 180 [ 280 | 3007|450 | 510 | 800 112 {152 |-157
E2-05 | Motor line-to-line resistance 1 o [98425156 1997 [1601 [0771 [0399 [0288 [0230 [0138 [0 101
E2-06 - Motor leak inductance . - % 182 | 138 [ 185 | 1847 196 | 182 | 155 (195 | 172 | 201
L2-02 {Momertary power loss ndethru time "sec-| 10 | 10 |-10_|-10 |10 [ 10 |10 | 10 [10 | 10
* L2-03 | Minimum base block time e sec 05 05 05 0.5 0.5 0.7 07 | 07 |07 10
200V Class ) -
Conzt.ant ° Constant Name Uf\jt ’ Facfory—set Values _
- Inverter capacity - kW [ 22 [ 30 [ 37 | 45 |55 |75 ] -
* 02-04 | kVA capacity selection 1 A B C D E-| F p
C6-01 | Carrier frequency upper limit kHz | 20 | 20 [ 20 [ 20 [ 20 [ 20 |
- Upper limit range of carrier frequency kHz | 100 | 100 | 100 { 10.0 [ 100 | 100 |~
C6-02 | Carrier frequency lower hmit kHz-| 2 0 ] 20 20 1 20 20 20
C6-03 | Camer frequency proportional gain 1 0 0 0 0 0 0 i
— | Iverter rated current A | 960 1300 1600 | 183.0 [2240 3000 -
" E2-01 Motor rated current A |772 ‘_105.0_ 1310 (1600 | 1900 | 2600 _ i}
E2-02_ | Motor rated slip Hz (170 {-180 | 133 | 160 | 143°| 139 T
- E2-03 | Motor no-load current A_| 185|219 | 382 440 456 (720 |. .. -
E2-05 | Motor line-to-hne resistance Q [0079 |0064.|0039 (0030 |0.022 0.023" _- -
E2-06 | Motor leak inductance % (195 (208|188 [202 |205-|200 -
12-02 | Momentary power loss ridethru time sec |10 |10 |10 [ 10 [ 10 ['10 i
L2-03 | Minimum base block time sec™| 10 10 10 10 10 1.0



The following constants are changed when the set value of 02-04 is changed.

Table' A-14 Constants for Which Factory-set Values Vary Depending on Inverter Output

‘ (02-04) .
400 V Class
Co'r‘}sot'ant Constant Name Unit Factory-set Values i
- Inverter capacity kW 04 075 IS 22 37 40 55 |-75 11 15 185
02-04 | kVA selection - . 1 20 21 22 23 24 25 26 27 28 29 2A
C6-01 | Carrier frequency upper limit kHz | 20 20 20 -20. | 20 20 20 20 20-f{ 20 | 20
- Upper hmit range of carner frequency | kHz | 100 100 100:1100 | 100 | 100 [ 100 | 100 | 100 | 100 | 100
C6-02 | Carnier frequency lower hmt kHz 20 20 20 20 20 | 20 20 |20 20 20 | 20
- C6-03 | Carrier frequency proportional gain 1 0 0 0 0 0 |0 |[. O 0 0. 0 0
- Inverter rated current A 18 34 48 62 80 (110 | 140 (180 | 270 | 340 | 410
E2-01 | Motor rated current A 100 160 310 | 420 | 700 [ 700 | 980 [1330( 199 [ 265 | 329
E2-02 | Motor rated slip Hz | 290 260 250 | 300 | 270 (270 [ 150 | 130 | 170 [ 160 | 167
E2-03 | Motor no-load current A 060 080 140 150 |-230 | 230 {260 [ 400 | 56 76 78
E2-05 | Motor hine-to-line resistance Q [38198 | 22459 (10100 (6495 {3333 [3333 (1595|1152 [0922 [0550 | 0403
E2-06 |Motor leak nductance % 182 143 183 | 187 | 193 | 193 | 182 [ 155 | 196 | 172 | 201
L2-02 | Momentary power loss ndethru time sec 10 10 10 10 10 10 10 10 10 10 10
L2-03 | Mimimum base block time sec 05- 05 05. | 05 | 05 | 07"} 07 [07° |07 | 07 10
400V Class
Coait.ant Constant Name Unit Factory-set Values
- - | Inverter capacity kW 22 =30 37 45 55 75 110 | 160 | 185 | 220 | 300.
02-04 | kVA selection 1 2B - 2C 2D 2E 2F 30 32 34 35 36 37
C6-01 | Carmer frequency upper hrmt kHz | 20 20 -f 20 20 20 | 20 20 20 | 20 20 | 20
- Upper Iimit range of carner frequency | kHz | 100 100 100 [ 100 { 100 | 100 | 100 [ 100 | 25 25 25
C6-02 | Camner frequency lower linut kHz | 20 20 20 20°] 20 | 20 20 20 20 20 | 20
C6-03 | Carrier frequency proportional gain 1 0 0 0 0 0 0 0 0 0 0 0
- Inverter rated current A 480 650 | 800 | 960 (1280|1650 |2240 (3020 {3400 (4500 |605.0
E2-01 | Motor rated current A 386 523 656 797 | 950 {1300 (1900 |2700 {3100 |3700 5000
E2-02 {Motor rated shp Hz 170 180 |-133 160 | 146 | 139 | 140 | 135 | 130 |1 30 | 125
E2-03 | Motor no-load current A 92 109 191 1220 (240 | 360 | 490 | 700 | 81-0 | 960 | 1300
E2-05 | Motor hine-to-line resistance Q | 0316 | 0269 | 0155 [0.122 (0088 [0092 (0046 |0.029 |0025 0020 |0014
E2-06 | Motor leak inductance % 235 207 188 | 199 1200 (200 | 200 | 200 {200 [ 200-| 200°
L2-02 | Momentary power loss nidethru time sec 10 10 1o |10 10 10 10 10 | 10| 10 10
L2-03 | Mimimum base block time sec 10 10 10 10 10 10 40 40 40°} 40 40
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Table A-15 Monitor Unit

Constant Constant Name Digital = | MEMOBUS. | Master Controller | AnalogOutputLevel | Value at 100%
No. ) Operator Control Response (At Gain=1.0)
- Level

| U1-01_ Speed reference ! 0'1Hz 30000/100% 10V/100% E1-04 x4
Ul1-02 Output frequency 00lHz - 0 1Hz 30000/100% 10V/100% E1-04 *4
Ul1-03 Output current - O1A *2 | 8192/100%- |- 10000/100% 10V/100% Inverter rated current
Ul1-04 Control method No No i No - 0 -
Ul1-05 Motor speed il I 01Hz ~ 30000/100% 10V/100% - (E1-04) X (C9-01) *4
uUl-06 Output voltage 01V. . olv 10000/100% 10V/100% Voltage class *7
Ul-07 | DC bus voltage v v 10000/100% 10V/100% Voltage class X 2 *7 -
-U1-08 Output power 3 0 1IkW 0 1kW 01kW"~ 10V/100% - Motor rated output
uUl-09 | Torque reference (internal) 01% 01% 10000/100% __ _10V/100% " Motor rated torque
Ul-10 Input terminal status bit . bit .-bit B 0 : -
Ul-11 -  FOutput termnal status bit - bit bit B 0 -
Ul-12 Operation status bat bit bit 0 - -
Ul-13 Cumulative operation time IH- . IH IH 0 -
Ul-14 PROM No (at FLASH side) No No 0 . 0 -
Ul-15 :[nput voltage at 9CN-4 (Al-1) termi- 01% . 01% 0—4095/-10~ 10V 10V/100% 10V

nal - - : -
Ui-16 Input voltage at 9CN-6 (Al-2) termi- 01% 01% 2048 ~ 4095/ 10V/100% 20mA

nal - - 4—20mA *5
Ul-17 Input voltage at 9CN-8 (AI-3) termi- 01% 01% 0~4095/-10~ 10V 10V/100% 10V

nal -
Ul-18 Motor secondary current (Iq)” 01% 01% 10000/100% 10V/100% E2-01
Ul-19 Motor exciting current (Id) .- 01% 01% 10000/100% 10V/100% - E2-01
Ul-20 Soft starter output *1 0 IHz 30000/100% 10V/100% E1-04 *4
Ul-21 ASR input (speed deviation) ¥ 001% 10000/100% 10V/100% -- (E1-04) X (C9-01) *4
Ul-22 ASR output " 001% 001%. 10000/100% 10V/100% *4 %6
Ul-23 Current reference soft starter input 001% 001% 10000/100% 10V/100% E2-01 -
uUl-24 Current reference soft starter output 001% 001% _ 10000/100% 10V/100% E2-01
Ul-25 Current control deviation 001% 001% 10000/100% 10V/100% E2-01
U1-26 Output voltage reference (Vq) olv -~ 01V 10000/100% 10V/100% Voltage class *7
Ul-27 Output voltage reference (Vd) * oIV (1R AY 10000/100% 10V/100% . Voltage class *7
Ul-28 PROM No (at CPU ROM side) No A No 0 0 -
U1-29 LED check (diagnosis) - 0 0 0 -
U1-30 Operation status 2 bit . bit bit 0 -
Ul-31 | Master controller command | bit bit bit o -
U1-32 Master controller command 2 bt - . bit bit o . -
Ul1-33 External torque reference 001% -~ 001% 10000/100% 10V/100% Motor rated torque
U1-34 Torque compensation . 001% 001% 10000/100% 10V/100% ., Motor rated torque
U1-35 Slip frequency reference 001% 001%™ 10000/100% 10V/100% E1-04 *4
Ul-36 Magnetic flux reference 001% 001% 10000/100% 10V/100% -
U1-37 DO-08/H output status bit bit bit 0 ) -
U1-38 Momentary power loss drop amount *] 0 1Hz 30000/100% 10V/100% (E1-04) X (C9-01) *4
Ul-39 Motor temperature 1°C 1°C 1°C 10V/100% 200°C
U140 Speed detection PG counter value Pulse Pulse Pulse 10V/100% 32768
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Table A-15 Monitor Unit (Cont'd)

Constant Constant Name Digital MEMOBUS | Master Controller jAnalog Output Level Value at 100%
No. Operator Control Response (At Gain=1.0)
Level '
uUl-4l Acceleration torque monitor (ob- 01% 01% 10000/100% 10V/100% Motor rated torque
server) .
Ul42 Acceleration torque reference (ob- 01% 01% 10000/100% 10V/100% Motor rated torque
server)
Ul-43 Torque observer control PI output 01% 01% 10000/100% 10V/100% Motor rated torque -
Ul-44 Torque observer control output 01% 01% 10000/100% 10V/100% Motor rated torque
Ul-45 Synchronous phase difference 0 ldeg 0 ldeg 0 ldeg 10V/100% 360deg .
Ul-46 Output voltage phase 0 ldeg 0 ldeg 0 ldeg 10V/100% 360deg
Ul-47 Zero-servo move pulse Pulse Pulse Pulse 10V/100% 32768
U148 ACR (q) output 01% 01% 10000/100% 10V/100% Voltage class *7
Ul1-49 ACRd output 01% 01% 10000/100% 10V/100% Voltage class *7
U1-50 Setting Fault Data Address *3 ADDRESS 0 0 -
Table A-15 Monitor Unit (Cont'd) i
Co’r‘;stant Constant Name Digital Operator MEMOBUS Value at 100%
0.
U2-01 | Current fault - - -
U2-02 |Last fault - - -
U2-03 | Speed reference (U1-01) at fault *] 0 1Hz -
U2-04 | Output frequency (U1-02) at fault 001Hz 0 IHz -
U2-05 Inverter output current (U1-03) at fault 01A*2 8192/100% Motor rated current
U2-06 | Motor speed (U1-05) at fault *] 0 1Hz -
U2-07 Output voltage reference (U1-06) at fault 01V 01v -
. U2-08 | DC bus voltage (U1-07) at fault v v -
U2-09 | Output power (U1-08) at fault 0 1kW 0 1IkW -
U2-10 | Torque reference (U1-09) at fault 01% 01% Motor rated torque
U2-11 | Input termunal status (U1-10) at fault bit bt -
U2-12 | Output terminal status (U1-11) at fault bt bit - -
U2-13 Operation status (U1-12) at fault bit bit -
U2-14 | Cumulative operation time (U1-13) at fault 1H IH -
uU2-15 Speed controller (ASR) output (U1-22) at fault 001% 001% *4*6
U2-16 | Current control deviation (U1-25) at fault 001% 001% E2-01
U2-17 | Operation status 2 (U1-30) at fault bit bit -
U2-18 Master controller command 1 (U1-31) at fault bit bit -
U2-19 | Master controller command 2 (U1-32) at fault bit bit - )
U2-20 |[External torque reference (U1-33) at fault 001% 001% Motor rated torque
U2-21 | Torque compensation (U1-34) at fault 001% 001% Motor rated torque
U2-22 | Magnetic flux reference (U1-36) at fault 001% 001% -
U2-23 | Observer control output (U1-44) at fault 01% 01% Motor rated torque
U2-24 | Output voltage phase (U1-46) at fault 0 ldeg 0 ldeg -

*1 The umt varies depending on the setting of 01-03
*2 For 7.5kW model or smaller, minimum umit is 0 01A
*3 The constant No at setting fault is displayed

*4 EI1-04 changes into E4-01 when selecting the No 2 motor
*5 0 to4095/-10V to 10V when H3-08=0
*6 For V/f control (E1-04) X (C9-01), For Vector control: /[(E2-01)2—(E2-03)2]

*7 Voltage class: 200V or 400V
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Motoman Robotec GmbH

Kammerfeldstrage 1,.85391 Allershausen, Germany

Phone 49-8166-900 Fax 49-8166-9039

YASKAWA ELECTRIC UK LTD.

Unit2 Centunon Court Bnck Close, Kiln Farm, Milton Keynes MK11 3JA, Umted Kingdom
Phone 44-1908-565874 Fax 44-1908-565891

YASKAWA ELECTRIC KOREA CORPORATION

Paik Nam Bidg 901 188-3, 1-Ga Euljiro, Joong-Gu Seoul, Korea

Phone 82-2-776-7844 Fax 82-2-753-2639

YASKAWA ELECTRIC (SINGAPORE) PTE. LTD.

151 Lorong Chuan, #04-01, New Tech Park Singapore 556741, Singapore

Phone 65-282-3003 Fax 65-289-3003

YATEC ENGINEERING CORPORATION

Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipel, Taiwan
Phone 886-2-563-0010 Fax 886-2-567-4677

BEIJING OFFICE Room No 301 Office Buiiding of Beyjing Intematonal Club, 21
Jianguomenwai Avenue, Beying 100020, China

Phone 86-10-532-1850 Fax 86-10-532-1851

SHANGHAI OFFICE 27 Hui He Road Shanghai 200437 China

Phone 86-21-6553-6060 Fax 86-21-6553-6060

YASKAWA JASON (HK) COMPANY LIMITED

Rm 2909-10, Hong Kong Plaza, 186-191 Connaught Road West, Hong Kong

Phone 852-2803-2385 Fax 852-2547-5773

TAIPE!I OFFICE Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipel, Taiwan
Phone 886-2-563-0010 Fax 886-2-567-4677

YASKAWA ELECTRIC CORPORATION

YASKAWA
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