VARISPEED-626M5
INSTRUCTION MANUAL

VECTOR-CONTROLLED INVERTER FOR MACHINE TOOLS (VS-626M5)
MODEL: CIMR-M5A {7

200V CLASS 5 to 50HP (3.7 to 37kW)

400V CLASS 7.5 to 60HP (5.5 to 45kW)

CONVERTER WITH POWER REGENERATIVE FUNCTION (VS-656MR5)
MODEL: CIMR-MR5A

200V CLASS 5 to 50HP (3.7 to 37kW) (7 to 60kVA)

400V CLASS 7.5 to 60HP (5.5 to 45kW) (9 to 70kVA)

Upon receipt of the product and prior to initial operation, read these instructions
thoroughly, and retain for future reference.

YASKAWA MANUAL NO. TOE-S626-7.2D






PREFACE

This instruction h’i?niialirdescribes installation, maintenance and inspection,
troubleshooting. and Specifications of the VS-626M5 and the VS-656MR5. 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 v
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 modifications are denoted by a revised manual No.

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

YASKAWA is not responsible for any modificition of the product made by the user, since that will
void vour guarantee. :




NOTES FOR SAFE OPERATION

Read this instruction manual thoroughly before installation, operation, maintenance or inspection of

the V§-626M5. 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. '

A CAUTION

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

"1y lo personnel and damage to equipment.
It may also be used 1o 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 install or operate any inverter or converter which is damaged or

has missing parts. ,
Failure to observe this caution may result in personal injury or equipment damage. 13
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NOTES FOR SAFE CPERATION

INSTALLATION

/A CAUTION

+ Liftthe mounting base. When moving the unit, never lift by the front cover.

Otherwise, the main unit may be dropped causing damage to the unit. ... ..

* Mountthe inverter and the converter on nonflammable material (i.e. met-
al).

+ Install a fan or other cooling device to keep the ambient temperature of
inverter and converter below 55°C (131°F) and the intake air tempera-
ture to heatsink below 45°C (113°F).

* Buildanexternal emergency stop circuit thatimmediately stops operation
and shuts down power in an emergency.

« Install the inverter and the converter in pollusion degree 2 environment.

The inverter and converter may be damaged. ... ..................

Fatlure to observe this caution canresuli inafire. .........ccvuurunn....

Overheating may cause a fire or damage to the umit. .. ... ...... .. ...

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

(Ref. page)

..... 17 |

WIRING

/A WARNING

| » Onlycommence wiring after verifyingthatthe power supply isturned OFF.

| « Wiring should be performed only;iby:;qualifi'éd*perso'nneif?'

Failure to observe this warning'can’result-in an-electric shock or a fire. ...
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..... 20

Failure to observe this warning can result in an electric shock or a fire, e

(Ref. page)




/A CAUTION

Verify thatthe converter rated voltage commdes with the AC power supply
voltage.

Failure to observe this caution can result in personal injury or a fire.  ......

Do not perform a withstand voltage tesi of the inverter and the converter. .
It may cause semi-conducior elements to' be damaged.  ............ ... ..

Make sure to connect the inverter and the converter as shown in the con-
nection diagram.

The inverter or converter may be d(lmaoed ...........................

Tighten terminal screws to the speC|f1ed tightening torque.

Failure to observe this caution can result' in afire. o

Never connectthe AC main circuit power supply to outputterminals U/T1,
ViT2, and W/T3.

If voltage is applied to the output terminals. the internal circuits of the inverter
will be damaged.  ....... ... ... e e

o 20

..... 20

..... 23

OPERATION

A WARNING

. » Only turn ON the input power supply after closing the upper and lower
cover. Do not open the covers while current is flowing.

Failure to observe this warning can result in an electric shock. ... ...,

Install a separate emergency stop switch. The stop button can be en-
abled only by a function setting.

Failure 10 observe this warning can reault in personal injury. ... ...

(Ref. puge)}

/A CAUTION

Never touch the heatsink since the teffnperature is very high.
Failure to observe this caution can reﬁulf'

Be sure that the motor and machineis W|th|n the applicable ranges before
starting operation. -

Failure to ubserve this caution can re>u1t in personal injury,  ......... ...

Do not check signals during operatlon.

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

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

The machine or the unit may be damage'gi. ............................

(Réf; page)




NOTES FOR SAFE OPERATION

N OPERATION OF DIGITAL OPERATOR

|
. (Ref. page) I
» Disconnect allpower before removing digital operator (JVOP-132). Then i
wait for the time described cn warning labels after main circuit power
supply and control power supply are disconnected and all LEDs of the
i inverter and the converter are extinguished.
¢ Failure 10 observe this warning can resuit in an electric shock.  ................ 50

/\ WARNING

MAINTENANCE AND INSPECTION

A WARNING !

(Ref. page)
» Do nottouch the inverter and the converter terminals. Some of the termi-
nals carry high voltages and are extremely dangerous.
Failure 10 ubserve this warning can result in an electric shock. ... ... ... ... 60

* Close upper and lower covers before powering up the inverter or the con-

s verter. To open the covers, make sure to shut OFF the molded-case

circuit breaker. '

Failure to observe this warning can result in an elecuric shock. ... .. ... ........ o0

i » Perform maintenance or inspection only after verifying that the CHARGE
LED and 7-segment LED go OFF, after the main circuit power supply and
control power supply are turned OFF.

The capacitors are still charged and can be dangerous.  ...................... 60 |

* Only authorized personnel should be permitted to perform maintenance, I
inspections or parts replacement. '|
[Remove all metal.objects (watches. bracelets, ete.) before operation. |

' (Use touls which are insulated against electric shock.)

i Failure to observe this warning can result.in an electric shock. — ................ 60)

A CAUTION

"« Do not connect or disconnect wires or connectors while power is appiied
1o the circuit.
Failure to observe this caution can result in personal injury.  .................. 60




OTHERS ’

A WARNING

» Never modify the product.

Failure to observe this warning can resull in an electric shock or personal injury and will invalidate

the guaraniee.

WARNING LABEL

Warning labels are displayed on the upper cover and the front cover of the inverter and the converter,
as shown below. Follow these instructions when handling the inverter and the converter.

Converter

Warning
Label O

- Warning
Label &

Model CIMR-MRSA27P5 [200V 10HP (7.5kW)]

Inverter
X
L
A ~.,
"l'
- :.|'||'|.|§
il
Warmng \ ]| | |I'|| |
Label G \ i¥ i.i.iHl-
LN AR
m e |'iLL‘¢
4.

Warning ; N
Label G ' '\, :

Model CIMR-M5A27P5 [200V 10HP (7.5kW)]



NOTES FOR SAFE OPERATION

Warning Label @ Warning Label 3
e & e &
! WARNING WARNING
I 4=51¢p) : .
| A\ BEOBOH . BEOBRIABY T,
HYZET, | - BAMY. BEOMIC S TRERES
) T OERAT. TOERICESTIHREW,
BEHRUEHE BT O 2 \Fi 3
+ 7485 SR E@;u\ﬂﬁ Jij——o
T . BBRRUBRAT7E5 SN, EE
”Ef;_.g“" ’ HA=EBGRNT CEE L,
- © -HERICEMETOT(HEI L,
May cause electric -
shock May cause injury or
: ) electric  shock.
Disconnect all power and * Please follow the instruc-
. wait 5 min. before servicing. : :tions in the manual before
: : — installation or operation.
Warning Label & - Disconnect all power before
opening front cover of unit.
£ R Wait 5 minutes unti DC
WARNING | Bus capacitors
¢ : "~ discharge.
'E' H
ijb\\ %EE n_.\nb\ LJ gj_o - Use proper grounding
-FEAAE. FERORICEATIEBIEEEZRAT, TOETICE>TL techniques.
rEw, -
:L.\EE‘ lh\nb\ LJ i To

CERRRUBRA %5 HLAIE. REN S — 2RV TEEW,
REICERET TR,

| May cause injury or electric shock.

; * Please follow the instructions in the manual

, before instaliation or operation.

- Disconnect all power before opening front cover
of unit. Wait 5 minutes until DC Bus capacitors

| discharge.

' - Use proper grounding techniques.

: = Make sure to ground the supply neutral

| (TUV approval).
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. Related Manuals

Refer to the following manuals as necessary.

- Manual Name Manual Number Contents
VARISPEED-636MR3/626 M3 i TOE-C736-40.20 Describes information of VARISPEED-

. CONNECTION BUS BAR/ 656MR3;626M35 Connection Bus Bar/Cable,
CABLE
INSTRUCTIONS

‘ VARISPEED-626M3 TOE-C736-40.19 Describes information ofr VARISPEED-

| CONTROL SIGNAL CON- 626M3 Control Signal Connector.
NECTOR

INSTRUCTIONS

‘ VARISPEED-676H5/626M5S TOE-C736-40.18
‘DIGITAL OPERATOR EXTEN-
"SION CABLE

INSTRUCTIONS

Describes informatin of VARISPEED-
676H5/626M3 Digital Operator Extension
- Cable.
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1 RECEIVING

1 RECEIVING

| A CAUTION |

* Donotinstall or operate any inverter or converter which is damaged or has missing parts. |
Failure to observe this caution may resull in personal injury or equipment damage.

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

1.1 INSPECTION CHECKPOINTS

(1} Receiving Checkpoints

Table 1 Checkpoints

Checkpoints Description

"Daes the inverler model number correspond with | Open the upper cover of the ¥5-626M3 and check the mode! number |
the purchase order? on the nameplate. (Refer to page 14.)

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

*Are any pars damaged? o
. - = lmnspor[.

| Are any screws of other components loose ? Use u screwdriver or other tools to check for tightness.

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

(2) Checking the Nameplate Data

{a) Nameplate Data

Example of model of 200VAC, I5HP (11kW)

Inverter Mode| —= 4 MODEL : CIMR - M5A2011 N
Input Spec. —- INPUT  : DG 270 - 325V 13.6kW
Qutput Spec, —= QUTPUT : AC 3PH 0 - 230V 12 OKVA
Inverter Spec. — SPEC : 20115E |
PROM No,—» PRG . 0092
Serial No. —w SER NO . N123456- 1 - 000/ V9911 MASS: 12 kg |-— Mass
\r/ YASKAWA ELECTRIGC CORPORATION & ¥

Ms/

13
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{b) Model Designation

Inverter

CIMR-M5 A 27

VS-626M5 Series

Symbel | Specifications —
A | For stand alone system
N For NC system
Symbol . Voltage
2 i _3-phase 200 V class
4 | 3-phase 400V class

(©) Specificétion Designation

5

I— Symbol | Max. applicable motor output |

3P7 5HP (3.7kW) |
5P5  7.5HP (5.5kW) =

to to i
045 60HP (45kW) |

{*P” indicates a decimal point.)

2 7P5 5
Symbol . Voltage '—J ‘ Revision symbol
2 3-phase 200 Vclass  :
4 3-phase 400 V class
Symbol Max. applicable motor output -— ——| Symbol : Structure
3P7 5HP (3.7kW) : 0 Open chassis type
5P5 | 7.5HP (5.5kW} 5 "Heatsink externaly
to : to cooling type
045 B60HP {45kw}

{(*P” indicates a decimal point.}

-~ For special specifications, a spec. sheet No.
appears on the nameplate.
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RECEIVING

1.2

IDENTIFYING THE PARTS

(1) Converter

Mouriting Base
i

Y

4-Mounting Holes Tx
N\ «———— Heatsink

Lower Cover

{Upper and Lower Covers Opened]

DC Output

Pig
Ma n Gircuit |: +
N,

S5CN

Nameplate

CHARGE LED

7-Segment LED

Conirol Power P1

Supply Output 1— N1 1CN (Not Used)

/ I

RiLt Sil2 T3

TS A A2d
Main Cereuit L_
Power Supply Input Control Power
’ E Supply Input

&= Grounging

Fig. 1 Parts Name of V5-656MRS (Model CIMR-MR5A27P5)

16



(2} Inverter

Mounting Base

Front Cover

Lower Cover

[Upper and Lower Covers Opened;

—Pio—x
Main Circuit

Power Suppiy Input I—N-’—‘ M7

51CN fen

CHARGE LED —— 3= @c-ap3z =3 ig

-——— 6CN
Control Power — p1
Supply Irput - — N1 )
1CN m———— 7 Segmen: LED
20N .
—— BCN {Option)
3CN 9CNAOCN (Option)

UT1 VT2 WiT3 S

& Groundirg

tnverter Cutput

Fig.2 Parts Name of VS-626M5 (Model CIMR-M5A27P5)

16




2 INSTALLATION

2

2.1

INSTALLATION

A CAUTION

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

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

(113°F}.

Overheating may cause a fire or damage 10 the unit.

* Build an external emergency stop circuit that immediately stops operation and shuts down
power in an emergency.
Failure 1o observe this caution may result in personal injury.

+ Install the inverter and the converter in pollusion degree 2 environment.
The inverter and the converter may be damaged.

* Install a fan or other cooling device to keep the ambient temperature of inverter and con- |
verter below 55°C (131°F) and the intake air temperature to heatsink below 45°C ;

“This chapter describes the configuration, location and space when mounting the VS-626M35 and the
VS-656MRS3.

CHOOSING A LOCATION TO MOUNT THE CONVERTER

To ensure proper performance and long operating life, follow the recommendations below when
choosing a location for installing the VS-626M3 and the VS-656MRS. Make sure the inverter and the
converter are protecied from the following conditions:

T Extreme cold and heat.

Use only within ambient temperature rang

32°F o 131°F)

= Rain, moisture.

1 Qil sprays, splashes

T Salt spray.

C Direct sunlight. (Avoid using outdoors.)
C Corrosive gases or liquids.

L Dust or metallic particles in the air.

C Physical shock. vibration.

C Magpetic noise. (Example: welding machines, power devices, etc.)
O High humidity,

C Radioactive materials.

_C Combustibles: thinners, solvents. elc.



2.2 CLEARANCES

Instail the VS-626M5 and the VS-636MR3 vertically and allow sufficient clearances for effective
cooling as shown in Fig. 3 and Fig. 4.

@ 1. Forthe external dimensions and mounting dimensions, refer to APPENDIX 2 “DIMEN-
SIONS.” -
L .
2. Allowable intake air temperature to the inverter and the converter:

- Open chassis type : 0°Cio +45°C(32°F to 113°F)

- Heatsink externally cooling type
Inside of heatsink : 0°Cto +45°C{32°F 10 113°F)
Inside of unit : 0°Cto +55°C (32°F 1o 131°F)

Near the heatsink. cooling air speed should be 2.5 m/s for effective cooling (for heatsink

|#5]

externally cooling type).

(1) Heatsink Externally Cooling Type

A 77
Z 7z T
/ o 120 mm 472 mches) [/ |/
¢ ; N [
ﬂ % i or mara _ﬂ ‘Q v
% ) e * 4 ¥ —4 ~N ’/
: s 7
Z 7 g
7 Z 7
/é B - é |/J
e g == [
%‘ 0 30 EE ? —_ 3 [
N e ?
y gLl o [
7 %r‘ 7 | v
o =277 Max. 70 T ; 7 .
Z A (2?3 s'-,c:en;'] i] % Heatsink
e /"- 4
e :E'_')e Y e 7 - L B , e
/ Converter  Inverter 7. s A 7,
{ 2 126G Mim (4.72 inches) /' ‘& ’/
;7‘/:*— 5 {0 20 inches? ._:ig j oF more jjl N ?
/ 27 mors . e 1 . __ ] Air o
I I AT 7

(a) Front View (b} Side View

Fig. 3 Clearances (Heatsink externally cooling type)




2 INSTALLATION

{2) Open Chassis Type

AL, | AL LN
z ,-
7 o
y - 1 *50 rm (5.91 inches! .
é % i or more Air v
Zi - " e g L _/:
e el= @ g
z o <
7 ;
7
) 7
D 17 7 v
7 2
/_- 7 E‘E,; [ : :
Z #He Lo !
| Max. 70 mm i 7

[ % (2.76 inches) | s
e I

= Al = e [}
é“-_n‘_" f v ‘Fﬁ’/
75 \
/// Converier Inverter ./4 150 mem (5.91 inches) E Z
/ 5 0.2C inzhes) 7( ermere Air //
S or mcre s o
7 , 72N 7
(P s y A ety S,

(a} Front View (b) Side View

-

Fig. 4 Clearances (Open chassis type)

When using an open chassis type converter (11kW or more) in combination with an inverter (7.5kW
or less), follow installation procedure as shown below. -

LSS L L
Z
Z

ANARRRRNN

A §
Converter /-‘-!==b' . , 28 mm {1.1inches)
(11KW or morej ;

>\I NN

f:

|

| W sy
NANNN J\

Inverter
{7.5kW or less)

\\\

‘B
N

A
NNCONN

~

57 mi (2.24inches;

Fig. 5 Clearances when combining a converter (11kW or more) with an inverter
(7.5kW ar less)
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3

WIRING

A WARNING

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

* Wiring should be performed only by qualified personnel.
Failure to observe this warning can result in an electric shock or a fire.

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

A CAUTION

« Verify that the converter rated voltage coincides with the AC power supply voltage.
Failure to observe this caution can result in personal injury or a fire.

e Do not perform a withstand voltage test of the inverter and the converter.
It mav cause semi-conductor elements to be damaged.

« Make sure to connect the inverter and the converter as shown in the connection diagram. ‘
‘The inverter or the converter may be damaged. '

: « Tighten terminal screws to the speciﬁéd tightening torque. .
Failure to observe this caution can resull in a fire. |

This chapter describes the connection with peripheral units, the main circuit wiring and the control
circuit wiring of the V$-626M3 and the VS-656MR5.




3  WIRING

3.1

CONNECTION WITH PERIPHERAL UNITS

The folluwing shows standard connection of the VS-626M3 with peripheral units.

Power Supply:
200VAC,
Single-phase

Molded-case Circuit
Breaker (2MCCB) or
Ground Fault
Interrupter

-1
Magnetic Contactor
(2MC)

Power Supply:
200VAC, 3-phase(200V class) or
400VAC, 3-phase (400V class)

o
o~

Molded-case Circuit
Breaker (1IMCCB) or
Ground Fauit
Interrupter

Input Noise Filter

Magnetic Contactor 1
{(1MC)

AC Reactor (L) “2

Adjr
Azt I VS-626M5
(inverter)
VS-656MR5

(Converter)

,',Grounding”

~1 Connect a surgé suppressor in parallel with & coil of 1

magnetic contactor to prevent ¢

*2 Make sure to install AG reactor to protect against convert

damage.

Connection Bus Bar
£ ]

Flat Cable

Molded-case
Circuit Breaker
(BMCCB)  or
Ground Fautt
Interrupter

JZ1,22,Z3

Motor Cooling Fan
Power Supply

Fig. 6 Gonnection with Peripheral Units (Heatsink Externally Cooling Type)
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3.2

CONNECTION DIAGRAM

Below is a standard connection diagram of the VS-626M3 and the VS-636MR3.

3K CC)
&3¢ o—-’E“

—

<

s o0

<

Conaegion Sus Bar

i G- = -3
1MCCB,  1MC L V3-656MRS 3-Phase
3 ey ALY !
3-Phase R v VS-626M5 200vAC
S_Q_M i 512
200vAc T =5 —M_y—d T3 G
T2
WTSH
' I
IMCCB  2MG :
Single-phase  r —& o—/
& 1
200VAC 1—5 Fi Catis - .
T52CN i |
Groud _ o
{1002 ¢r less) | . Mot use — TEJ ,
+ Greund |
| {100%2 or lesg)
Not used . ) T R
: ) 2 P
: 3CN . 3
H D:g=ja| . IP Ta
_ QOperztor L :5
iCpuoni ir &
MCCB: Moded-case Circuit Braaker e ;;
MC Megreuc Cotactor i T T T T TT o
. .
L: AC Reacior - E;TCOMO' usa| 8 s
iT Ta¥
- 1
) : SVCOM Thse| 9 I°
Extenal 24V | 2220 |24VCOM | ]
Fower Supply 12425 G\rc.e"OM , S8 _T_ ¥
e 5[ mDY -
' o 7|Evdie ' e “
C_Or ! A
. B| FWS , PAD[33d o~ -
* oo - *PAO 4] B
“— oo 9| REY , e
o 16| TLH . PBOI5 > ; "
. *PBO! "6 TP Y Moter Encodar
P 11| TLLANG) , o= i
oo 12| 88CISV) ' e i1 S Sigral Cuipat
HE 13| RsT , *PCON2L P o
&6 <a| CHwW , 658; i —
| s '35 AS ' P
oo 15| PPI ' 2 I
+—<So 16 Eg; T EXTCOM! 31)) 1
o £ ¢ 24vCOoM External 24V
oo 18| MGR 0VCOM Power Supdly] 3 ganle-aig] &M
E : <
Sceed Refererse £ : gfo v 32 o—— | - — [ 1
i0tc = 10V) - 4 e 5o 2 | —| 2
’ ! . Ed 2 55 ¢ D3 |21 =
—_— - ' —" i (— 4 — 4
: , Da | 22 & o I
« . 3ZSeD , D5 | 23, 5o T 7 18
e 3 AGR . D6 el @  so—4 [z 21 3
35| SDET , b7l 25 e 0] 4 ExY
- 36| TDET . Ds: 26, oo ol M
Lar| e . 0o 27, 57 1001 10 ° 256
38| 036G , DlO;E' oo 70 & 512
39| ORE . D1- 129 5o 430 | 40 § ‘024
a0 Cg\-'v'E , C12 'ag <o 800 | 80 | 2048
22| CCM1 L
43 50N
44 LT SM|47
s © \ ;
= ov|as @ Speedmater
*1 Connection when the sequence input CGMMor: 26| FCo &
is the external commaon. 27| FC1 LM |50
*2 EXTGOMO of 60N and EXTCOM of 1CN are por [ ov ey @ Load Fastor Meter
internally isolated. 4] FLTL —
*3 For 400V class. 3-phase 400VAG is used. € € g{;i,; :
30l COX
- I. 1:0 Cag

~4 Z:Ei indicates twisted-pair shieldec wire.

Fig. 7 Connection Diagram (200V class, Heatsink externally cooling type)




3  WIRING

3.3

WIRING THE MAIN CIRCUIT

A WARNING

* Make sure to ground the ground terminal L.
(200V class: Ground to 10022 or less, 400V class: Ground to 102 or less)
Failure to observe this warning can result in an electric shock or a fire.

/\ CAUTION

+ Never connect the AC main circuit power supply to outputterminals U/T1, V/T2 and W/T3. |
If voltage is applied to the output terminals, the internal circuits of the inverter will be damaged. _

{1) Wiring Precautions for Main Circuit Input

(@)

(c)

- Frequent openin

Installation of Molded-case Circuit Breaker (MCCB)

Make sure to connect MCCB between the main circuit power supply input and VS-636MRS
input terminals R/L1, S/L2 and T/L3 to protect wiring.

Installation of Ground Fault Interrupter

Invertervuiputs use high-speed switching, so high- frequency leakage current is generated.
Therefore, at the converter primary side, use a ground fault interrupter that detccts only the
leakage current in the frequency range that is hazardous 10 humans and excludes high- fre-
quency leakage current.

* For the special - purpose ground fault interrupter for Inverters, choose a ground fault in-

terrupter with a sensitivity amperage of at least 30 mA per converter.

* When using a general ground fault interrupter, choose a ground fault interrupter with

a sensitivity amperage of 200 mA or more per converter and with an operating time of
(0.1 s or more.

Installation of Magnetic Contactor

_When the main circuit power supply is shut OFF in the sequence, a magnetic contactor (MC)
- canbe usedinstead 1. n-hlod .~ o1 breaker(MCCB). However, when amagnetic -

[OF] . ¢ in input side, regenerative braking

¢t oteou e <t centactor atthe main circuit power supply input
side may cause the inverier-ana the converter to malfunction.
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(d) Terminal Block Connection Sequence

Main circuit power supply input phases can be connected to any terminal regardless of the
. order of R:L1, /1.2 and T7L3 on the terminal block.

(e) Installation of AC Reactor

Since the VS-636MRS5 performs power regeneration, make sure to install an ACreactor cor-
responding to converter capacity. Installation of AC reactor is effective for improvement
of power factor on the power supply side.

(H installation of Surge Absorber

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

The surge absorber will absorb the energy stored in the coil of the inductive loads and thus
must have a capacity suited to the coil.

Never connect surge absorbers to the output terminals U/T1, V/T2, W/T3 of the controller.
If there is no surge absorber, making or breaking of the magnetic contactor generates surge
voliage from the winding. disrupting the signal on the inverter control signal line.

(g) Prohibition of Installation of Phase Advancing Capacitor

Do not connect a phase advancing capacitor or surge suppressor to main circuil power sup-
ply inputside (R/L1,S/L.2, T/L3). It may become overheated and damaged by high harmon-
ic components of the inverter. Also. the inverter may malfunction because of overcurrent.

{h) Using:-Input Noise Filters

Noise filters can eliminate a noise leaking from power line to the drive unit, and reduce a
noise leaking from the drive unit to the power line.

Use the correct noise filter specified for inverter use as indicated in example 1.

* Example ]

O

L
- Use an exclusive noise filter
__| Noise; o V& VS- ) " .
Filter |;m _| 636MRS 626M5 | /\M’ specified for the inverter.

.-| Cther Controi Device

Fig. 8 Correct Input Noise Filter Installation
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» Example 2

Power x

MCCB L -
Supply P S VN oy .
~  an ] vs- VS T N~ A general-purpose noise
i~ o LL A PR g s M - . .
Nl Y | BOEMRS] ¢ e28Ms filter will not be effective.
MCCB
5 o—"—[General
£y Nose iDlher Control Device
Filter

swply o~ MO —— .
o~ Sy A General —ft"‘— V._S; _ vs. | \(\
24 A ;lloi-::e Py 656MR3 £26M5 | /M
MCCB
e N Y N R
L 5735 AN Other Controi Device

Fig. 9 Incorrect Input Noise Filter Installation

(2) Wiring Precautions for Converter Control Power Supply Input
Make sure to connect MCCB with the converter control power supply input terminals Al/r and
A2 to protect wiring.

(3) Wiring Precautions for Main Circuit between Converter and Inverter

{a) Connection of Main Circuit DC Power Supply

Connect converter main circuit DC output terminals P/ and N/ to inverter main circuit
powersupply input terminals P/40 and N/2 using exclusive-use connection bus bar. Secure
bus bar using all the power terminal screws and tighten to torque value of 4 t0 5 N-m.

(b} Connection of Converter Control Power Supply Output

Connect converter control power supply output terminals P1 and N1 to inverter left-side
control power supply input terminals Pl and N1 using exclusive-use power cable.
i

(4) Wiring Precautions for Inverter Main Circuit Output E

{a} Connection of Inverter and Motor

(o motor lead wires U, V and W. Connec-
‘cpver. Verify that the motor rotates in
unterclockwise when viewed from the motor foad side) with

‘Connect-output terminals . T2a
' tion method is indicaied on the bick of 1
the forward direction (CCW
the forward run command.
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(b}

()

(@

(e)

®

Strict Prohibition of Connection of Voltage to Output Terminals

Never connect the AC main circuit power supply Lo output terminals U/T1, V/T2 and W/T3.
If voltage is applied to the output terminals. the internal circuits of the inverter will be dam-
aged.

Strict Prohibition of Short Circuiting or Grounding of Output Terminal

Never touch the output terminal directly or put the output line in contact with the inverter
case. Otherwise. it may cause an electric shock or grounding. In addition, never short cir-
cuit the output line.

Prohibition of Connection of Phase Advancing Capacitor or LC/RC Noise Filter
Never connect a phase advancing capacitor or LC/RC noise filter to the output circuit. The
inverter can be damaged or internal part burnt if these devices are onnected.

Prohibition of Installation of Magnetic Starter

Do not connect a magnetic starter or magnetic contactor to the output circuir. 1f the load
is connected while the inverter is running. the inverter overcurrent protective circuit is acti-
vated because of inrush current.

Dealing with Emission Noise

To reduce the emission noise from cutpul side, cover the wirings with a metallic shield other
than installing a output noise filter. Make the wiring distance between the power line and
signal line 30 cm or longer. and the emission noise will be reduced.

Power MCCB L "‘C"e‘a”_ic
Supsly i S Ly i X Gl'ldult_
P YA VS i Vs - : Sre
- —_—0 h E A B i — + d
\‘\____\-',/4" AR e SaBMRai 626M5 | - x. /
= 30cm orlonger
—_—
Signalline
i Centrol Device

Fig. 10 Dealing with Emission Noise

@

Wiring Distance between Inverter and Motor

The signal and power cables between the inverter and the motor must be separated and the
cable extension must be as short as possible (20 m or less). -
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{5) Grounding

Fig. 11

Make sure to ground the ground terminal (&),
200V class: Groung to 10082 or less
400V class: Ground to 10L2 or less

Never ground the inverter or the converter in coanon with welding machines, motors,
or other large-current electrical equipment. Wiring for grounding cable must be sepa-
rated from the large-current electrical equipment.

Use ground lead listed in technical standards of electric installation and make the
length as short as possible.

Leakage current flows through the inverter. Therefore, if the distance between the
ground electrode and the ground terminal is too long, potential on the ground terminal
of the inverter will become unstable.

Always ground converters, inverters and motors using a ground terminal even when
equipment 1s grounded through sill channel or steel plate.

Ground the units as shown in Fig. 11 (a). Do not loop the ground wires as shown in
(b). Fig. 12 (a) shows correct grounding from ground terminals of inverter and motor.
Avoid making 2 lines together as shown in (b).

O X

S| |= @ vall e The
(a) Acceptable {b) Not Acceptable

Grounding

O X

€
[M]

{a) Acceptable (b) Not Acceptable

Fig. 12  Grounding of Motor and inverter
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(6) Functions of Main Circuit Terminals

The following tables outline the functions of the main circuit terminals.

Table2 Converter Main Circuit Terminals

Symbol Symbol Name Functions
i ) R/L1 o " 3-phase
SL2 ?:;L‘: circuit power supply 200 - 220VAC  SDHz
-0 T3 200 - 23VAC  60Hz
RE o o - Singlc-phase
Al cer supply in- ,
Control p?\\er\upply in 200 - 2HVAC  SUHz
A21 put
. 20 - 230vVAC  60Hz
ATl - Single-phase
Alla er s Cinp
200V class Power supply input for 200 - 220VAC  50Hz
A2lil heatsink cooling fan
20 - 230VAC  6(Hz
Pi L 270 - 325VDC
N Muain circuit DC output i L
hES3 ’ < (For inverter main circuit power supply}
PL - Control power supply out- | 282 - 323VDC
N1 put (For inverter control power supply}
T G a Ground terminal
L rounding
ounetis {Ground resistance : [I0LY o less)
R/L1 3-phase
S I:;L‘: circuit power supply 400 - JVAC  30Hz
T3 400 - 460VAC  60Hz
Al Single-phase
Al R er < -in- :
: _ ' Control power supply in 200 - 220VAC  S0Hz
! - A2 put
201 - 230VAC  60Hz
AlLal® Single-phase
Allr ‘er s c I . ] : -
A0V class _ Power supply input for 200 - 220VAC  50Hz
) Allal heatsink cooling fan
200 - 230VAC 6UHz
. PR o 340 - 650VDC
| . Main circuit DC outpug i L
NS ) (For inverter main circuit power supply)
Pl Control power supply our- | 282 - 323VDC
Nt put {For inverter control power supply}
Ground terminal
Grounding

i ~~
-

{Ground resistance : 10Q or less)

= For open chassis type inverters of 11kW or more.
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For open chassis type inverters of 11kW or more,

Table 3 Inverter Main Circuit Terminals
i Voltage .
I class Symbol Name Fungtions
Pz Main circuit power supply - 270 - 325VDC
N input {Supplied from converter)
' P1 Control power quppl_\ in- 232 - 325vDC
N1 put ¢ (Supplied from converter)
Al ' Single-phase
Allia2 ‘i f
Pawer supply input for 200 - 220VAC  50Hz
200V class A2 heatsink cooling fun
200 - 330VAC  6(Hz
UITH |
VT2 Inverter output Inverter output 10 motor
W/T3 ! |
- ) Ground terminal
= Grounding . .
(Ground resistance : 1000 or less)
Pif Main circuit power supply | 340 - 630VDC
S input (Supplied from converter)
Pl Control power supply in- 282 - 325vDC '
N1 rut (Supplied from converter)
AL Single-phase
Al ; 5 o
5 ot :g‘l’:i’n;”{’ﬂji;;pgnf“r 200 - 220VAC  50Hz
U0V cliss - AlZaZ L i
AUV class 200 - 230VAC  60Hz
UTI '
VT2 {averier cutput Inverter output to motor
. WAT=
| Ground terminal !
< Grounding | N .
| (Ground resistance : [0} ot lesx) :
1
*
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)

Main Circuit Configuration

(@) 200V class Heatsink Externally Cooling Type

Converter (VS-656MR5)
CIMR-MRSAZ23P75 to 27P55

[w)

{

|
bl
i

i N:a

P'-"_

AR T N1l
Jhea k| = T
:'_b‘: . Corva Circn:

®

(b} 200V class Open Chassis Type

Converter (VS-656MR5)
CIMR-MR5A23P70 to 27P50

| —@— Feaisink
—&—= Coching Fan

F'c,,

ne

F )

AT B | N1k

SA2t | = ' o B
o, Bewer

= | ISapoy O Joorar C oo *
1RCCE

Inverter (VS-626M5)
CIMR-M5A23P75 1o 27P55

Cp,-a
UT
i ‘lg_. V:TZI
. |’ -+ WiT3L
| NE = .
{ Pl [Powe -;0
i Suzply O Doris Cwout S
¢N1 D..I‘:tcc’ Ly Some G 0
- %
e ————— _’-——\’_7 ——— - ——
CIMR-M5A20115 to 20375
~P2
. I , _UT" o]
: = gzl
’ - AT
I : i ;
e £ 21
_—
|
! * I
Inverter (VS-626M5)
CIMR-M5A23P70 to 27P50
SPiz |
| Lisg,
= i} ‘;“.; VT2,
| | e | wiTa.
. 5
AP s 2
T S.oply ) [o: &L
S —iRZCH - o
:%j Heats:~<Cogling F2~
== _
~P&
i
LN=
~P1 Fower &,
:N1 :Ssg%'l 5 Contml C -tud ’;@2

—@1inte-na Sockng Fan

'

flzr2 g—\!‘f!. Heatsink Cachag Fan
T

L2 £
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{c) 400V class Heatsink Externally Cooling Type

Converter (VS-856MR5)
CIMR-MRS5A45P55 to 47P55

‘
5
£

=
=
— = > e ——¢

|
0
)
i3

o |5

=z

=z b
] A
— - O —— - ——(——]

: Ceruz Jwca]

~
e
- 5 - -

{d) 400V class Open Chassis Type

Converter (VS-656MR5)
CIMR-MR5A45P50 to 47P50

—-.:"l . - P

i

&)

|
|

Nig
F1
NI

Pawe:
Supz¥ ; Contrel © 'cug:
FCC:

74 Hexs =
—5—& Coo g Fa-

lgq- .. o n
’{""-'o “%73 Heats 2k oo g Fan
5211 — =
£ Er -
o7

-o—<‘ Rr-A

Inverter (VS-626M5)
CIMR-M5A45P55 to 47P55

e
N
N1
- *
CIMR-M5A40115 to 40455
| -
=
T .
Len sl
o Iu e Cirsa -
_‘]I:m 0 = (oo Gz | rv
, |—!‘\-i Irterral Seoling Fan |
!
Inverier (VS-626M5)
CIMR-M5A45P50 to 47P50
CIP;S- 1

.;[[;4'31 Pawer
Suzely = Corsal Gire s 7
e {RGC Foc - =0

S Heﬂls 4 Loctag Fan

" CIMR-M5A40110 to 40220

- {é VT2 I

T - WY Ta];

: |

Fower J-
Si = =

s

&4 1—erel Coo ~g Fa

=& Feamnk Loohng “ar

U] T
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(8) Parts Required for Wiring

Select wires or closed-loop connectors to be used from Tables 4 or 7.

Table 4 200V class Converter Power Cable Specifications

Model
CIMR-
MRSA T

Terminal Symbol

_Terminal
Screw

Wire Size

. i UL-approved 75 600V vinyi- 600V cross-
Tightning Torque | ¢ (187°Fjtem- | sheath insulated | Enked patysthyl-
th-in {N - m) cerature-rated | wire {IV. vV} 60 ene wire {IC)

copper wire T (140°F) 90°C (194°F)

600V rubber-in-

| suiated cabtyre
cable {CT)60C

(140°F}

[AWG (mm?)] Smmd) . {mm?) i (mm?2)
Pife. NS M6 26 (2.94) : 1
p R/LL. S:L2. TA3 M3 203 (2.33) 14(2.1) 2 2 2
- Aljr, A2 M3 20.8(2.33) S 14420) 2 2 2
o M4 104 - 174 (1.2 - 2.0y 10 (5.3) 2 2 2
PR, NiS M6 26(2.94) 1
- R/L1.S/L2. T-L3 Ms 215 (2.35) 12 (3.3) 3.3 : 2 ' 3.3
Al A2 M3 208 (2.35) 14 (2.1} 2 : 2 2
z M4 e - 17.4(1.2-2.0) niEyn 3.3 i 2 2
P, NS M6 26 (2.94) , (*1)
22ps R/ALI.S/L2, TL3 M3 208 (2.35) . 1053 35 2 33
Al AZit M3 208 (2.33) 1421 2 2 2
o M4 4 - 17.4(12-2.0) 114(3.3) 3.3 2 33
I P NS M6 X 2 26 (2.94) ¢
: S011 R/LL 502 TiL3 M6 305 - 434 (3.2 -4.9) 3 (3.4) ; 8 33 | 5
T Alir, A2 M3 g 17220 EYERY 2 ! 2 I 2
I M6 304 -434(34-49 8 (8.4) 35 I iz i 35
| o NS M6 X 2 26 (2.9%) i~ 1)
i RALE S/L2, TAL3 M6 304 -432(31-39) 6 (13.3) 14 3.3 I 14

! 2015

4 - 17.4¢1.2-2.09 [4(2.1) . 2 2

! Al/r, A2 M+ | 2
) M6 304 -233(34 19) 5 (&4 i s 55 : 53
| PEp.NS M6 A 2 26 (2.94) ‘ (" 1)
'l S0l R/L1, /L2, T/L3 M6 |304-434(34-4y); 4212 22 | 22
Al A2 M= 104 - 17.5(1.2-2.0) 14 (2.1 2 : 2 2
| @ M6 304 - 43,4 (3.4 -4.9) 6(13.3) ) 3.3 8
Pidy. NiS M6 X 2 26 (2.94) (* 1)
‘ g R/L1. SL2. TAL3 M# 304-434(3.4-49) 1 4212 | 22 | 1= a2

Alir, A2a

10.4-17.4(1.2-2.0) 14{2.1) ) 2 i 2

~
-

304 - 434 (3.4 -4.9) 6.(12.3) 14 o ¥

2030

Pidh, NS

26(2.93) ; * 1

RiLI, 52, TAL3 Ms 1694 - 868 (7.8 - 98) 2 (33.6) £ 2 38
Al AZ4 M3 102 - 17.4(1.2- 20 1420 2 2 2

Lo
-

.
o,

694 - 86.8(7.6-9.8) 6(133)

p—

26 (2.94) i

R/LIL. SAL2. TALS

312 - 173
150.2 - 1734 10 (53.5) 50 | 30

. 2057 (14.7-19.6) : :

! Alir. A2% M3 104-174(1.2-20) 14 (2.1) 2 i 2 2

: @ MR [ 695 - B6E (7.8 - 9.8 1(21.2 a) 14 14
ATLTL AZ14l (* 2) M3 [10.4-17.4(1.2-20) L2y 2 2 2

T 2011 to 2030

32

(Model 203

Notes: 1.

b

*1 Connect using exclusive-use cornection bux bar,

Wire size is selected assuming externat suspended wiring of single 3-core cables
at an ambient temperature of 30°C (86°F).

[f ambient temperature cxcceds 30°C (867 F). the allowable current of wire may
be lowered. i

Temperature for each wire indicates maximum allowable conductor temperature.

*2 Foropen chassisivpe invertersof 11kW ormore. Not provided for heatsink externally cooling type.
7 is under development.)
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‘Table 5 400V class Converter Power Cable Specifications

i I | Wire Size |

- - ]
Model . . ! " UL-aporoved 75 600V vinyl- 1+ BOOV cross- 600V rubmr-in-_:
CIMAR- Terminal Symbol Terminal  Tightning Torque ¢ (167°Fytem- _ sheat insulated | knked pclyethyl- | sulated cabtyre
iMRSA Screw ib-in (N - m) perature-raled | wire (IV.VV; 60 | enewire(IC) ° cadle (CT) 80°C
X copper wirg T (140°F) 90C (194°F) {140°F)

: [AWG imm2)] (mm2) imm?) . (mm2;
PIDL NS M6 36 (2.94) N
. RALI. S2. T:L3 M3 208 (2.35) 4En B 2
13P5 Al A24 TMs 205 (2,35 EYERD) 2 3 2
" M 10d - 174 (1.2 - 240 10 (3.3} 2 2 il
PR, N&s Mo | 26 (2.9 : N
R R/L1. S/, T3 M3 20,8 (2.33) 14 2.1y 2 2 2
Alir, A23 M5 205 (2.35) EYER]) 2 2 2
c TUME (104 - 1FA3-20) 0(53) | 2 _ 2 : 2 |
5 P NS M6 X 2 26 (2.94) N
011 | RILLSLZTLE | M6 | 304 - 43443420 12 (3.3 | 35 ! 2 35 !
Al A2 M H04 - 17.4(1.2-20 42 2 2 B
< M6 M6 204 -134(34-49)  [0(3.3 35 B 2
PAE. NS M6 > 2 26295 T
1015 R/L1.S.2. T3 Mh A4 - 432 (34-49) 10653 3.3 2 ; 33
= Al Alit M4 P04 17412220 1EQ 2 2 i 2
@- Mo, M6 | 304 - 434 (32499 10(5.3) 3s 2 33
P, NS M6 X 2 26 (2.94) =1
o1 R/L1. S, TL3 M6 |301-134331-49) 8 (8.4) 53 35 55
Alr. A2 M 104 -174(12-240 [EVERT 2 2 2
! I = M6 M6 [ 304 -432(3.4-49) 0 10(53) 5.3 35 35

PAE NS M6 X2 26 (2.94) 1) |
CORLLSI2TLY | M6 [304-43933-49),  8(54) _ ] ! 3 ' § '
Al A2 M4 104 - 17.441.2-2.00 [ETERS) 2 2 : 2

= M6, M6 | 30,3 - 43,4 (3.4 -4.9) B (5.4] 5.3 |
il Nis Mo X 2 26 (2.94) 1
RALLSA2TAI Me 304 - 43434 - 4.9 6(13.3) 14

4030 : . . i
Al AlA M4 104 -174¢1.2- 2 : 14(2.1) 2 2 2

o)
th

4022

"
¥l
N

w

L
LA
du

& - M MO 304 - 434 (3.4 -49) (B4 b 33 ; 33

Pi= NS MG K 2 26 (2.94) : (*n

gy RLLSIZTAZ 1+ M6 |304-434(34-39) a2ry ! 2 i & 22 |

o | Al A2a F M 4 - 174 (1.2-200 [EYRT 2 _ 2 2 '

| z Mb. Mo | 304 - 434 (3.4 -4.9) 6(133) | % 53 8 !
P NS CMe X2 - 26294 1)

RAELSL2 T3 ¢ M6 |304-434(34-49)  2(21.2) e 14 22

Al A2t - M4 [1o4-174012-20) - 142D E 2 2 ! 2

: = D Me M6 [304-43473.4-49) . o(13.3 13 8 5

Allil, A21:t

(*2)

S5

2011 to 5022 M 104 - 17.4¢12-20) 13(2.1) 2 2 2

*1 Connect using exclusive-use.connection bus bar. -

*2 Toropen chassistype inverters of1 1]

: N()tjpr()ﬁiﬂéd for heatsink externally cooling type.
(Modcls 40351} to 40435 are under de

Notes: 1. Wircr:"éirz'ejrs el

2. If ambicnt temperature exceeds 3C (86°F). the allowable current of wire may
be lowered.
3. Temperature foreach wire indicates maximum allowable conductor temperature.
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Table 6 200V class Inverter Power Cable Specifications

Wire Size I
Model Tormi Terminal | Tightning Torque. | & caporrem. | sheatn racatod fnked paweml- | suited caiyre
MS5A l-_—— erminal Symbol Screw Ib-in (N - m) peraturer;rated P owire (IV,.;N) 60 ene wire {IC) ! cabIeU(CT) 60C i
—_ coppar wire ‘C (140°F) 90 (194°F) (140°F)
[AWG imm3)] {mm?2) (mm2) i {mm2) - |
P NiSS Méb 362.93) - |
23p7 U/TL, VT2, WiT3 M5 20,8 (2.33) 5 (8.4) 5.5 : 35 I 3.5
= M3 X 2 20.8 (2.35) 10(5.3) 3.3 ; 3 33
Pip. NS Mé 26 (2.94) * 1)
| 25P5 UTE VT2, WiT2 M3 20.8 (2.35) 524 55 3.5 55 [
@ M5 %2 20.5 (2.35) 10i5.3) 3.5 2 33
P NS M6 26 (2.94) 1
| 27P5 UAT1, VT2, WiTA M3 204 (2.3%) &5.4) 8 ' K | 3
& M3 X 2 208 {235 2ind) 38 | 3.3 i 35
i P NS M6 X 2 26 (2.94) N
| 2011 UL VT2, WiT3 MS 37 (647 6 (13.3) 14 P8 14
| : o M X 2 C30.4 - 43.4 (34 -49) 8 (8.4) 8 5.3 | 5.5
PAE NS M6 X 2 26(2.949) *nh
‘ 2015 G/T1, VT2, W:T3 M8 37 (6.47) 4(21.2) 22 12 a2
; @ M6 X 2 |304-354(33-49) 6 (13.3) 11 8 3
[ Pi. N M6 X 2 26 (2.94) - 1y
i 2018 UTL VT2, W3 | M3 37 (647 3(267) 30 14 30 .
| ) TM6 X 2 [304-534(34-49) 6(13.3) 11 : 8 14 !
Pl NS "M X2 26 (2.94) =13 i
2022 UTL VT2 W3 . Mg | 37 (647 2{33.6) 50 a2 S
@ M6 X 2 304 -43.4(3.4-49) 6(13.3) 14 | 8 14
P2, NI M6 X 2 . 26 (2.94) (N
2030 UL VT2, WiT3 ME O [6Ud - R6R(TE-98) | 2067 0 I 3 , 30
i = TM6 X 2 [304-33434-49 421 22 14 i 14
PiE. NS M6 X 4 36 (2.94) ¢ 1)
‘ . UL VT2 WT3 M0 ‘(3133 ll;ﬁ;' 30 (85) 100 50 o |
% 2, 694 - S68 (7.5 - 98 ! !
' b M f’ﬁi : 46j :: : j:: 367 = 14 ' 2 ;
apnwaese | A r(3 pr Ma | 4o 1740220 | @D 2 E 2 E

*| Connect usirg exclusive-use connection bus bar.

*2 Foropench
{Model 2037

Notes: 1.

[ 15

34

sistvpe invertersof 1 1kW ormore, Not provided for heatsink externaily cooling tvpe.
is under development.)

Wire size it selected assuming external suspended wiring of single 3-core cables

at an ambient temperature of 30°C {86°F).

If ambient temperature exceeds 30C {B67F), the allowable current of wire may

be lowered.

Temperature for gach wire indicates maximum allowable conductor temperature.
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Table 7 400V class Inverter Power Cable Specifications

Wire Size
Model _ Terminal Tightning Torque %Lﬁggt:ge&td 7? 600\:: vin\i:J— . {ISOOV C.ms,i- . ! GU?V rubber—,i?r
CIMR Terminal Symbol serew | b-in (N m) atneraied | e (v v 60 | reomeder | com o are
M5A — pera ate re (IV, VV) ene wire (IC) CT)
copper wire C (140°F) 90C {194°F) {140°F}
IAWG (mm?)) imm?2i {mm2) {mmZ) i
= M6 26(2.94) 0 1
35P3 UTI, ViT2, WiT3 M3 208 (2.35) C12(33) 2 2 2
< M5 X 2 204K (2.35) 10¢3.3) 33 2 35
| e M ! 26 (2.03) S8
47p3 UTI, VT2, WiT3 Ms 20.8(235) 12(3.3) 35 2 35
_ @ M5 X 2 20.8(2.35) H(53) a3 2 33
i P NS M@ X 2 26 (2.94) Cn
‘ 4011 LTl VT2 WiT3 M6 [304 - 4"4(1--49) 1053 33 2 35
: ) M‘M? = !,11}4 41”'(‘1 40 0 {35.3) | a3 2 a5
| P NS M6 X 2 26 (299 1)
L s UTL VT2 WTS  © M6 304 -434(34- :‘1.9) O ERD 8 35 8
15 X 2. 174 -217(21-23 . .
! @ e 20 ry :11 4,9; 534 >3 33 =3
T M6 % 2 26 (2.94) ¢ h
018 2 W/T3 Mo [304-434034-49) 84 7 14 53 14
MI X2 [ 174-21.7¢2.1-2.5 . : . e e
- Mo ;nj ] 4;_4 I:.l. ; 4.9;: sEA s - e
P, N M6 X 2 26 (2.04) 1
. UTI. VT2, WoT3 M6 304 -434(3.4-49) 6(13.3) 14 3 13
CMsSx 3 [17.4-217¢20-253 _ . o - o -
; = ' M_Mh B iuj - 4;..4 (u.-lt 4.9; PoOREY 5 . a2 =2
PR NS Ma X 2 26 (2.94) * 1
030 UTL, VT2, WiTR M3 694 - %6.8 (7.8 - 9.8) 2Ly | 22 14 22
A6 kS - 434 (33 -4, : .
o M7 wisa s, s *“ :
= e 26 (2.94) 1)
1037 2 W3 MR TAYd - B6.8 (T8 -9.H) 26T 30 14 30
3 X 14 - 434 (3.4-5Y
T YT e e e | 03 1
. _ PENg M6 X 2 26 (2.94) ! (-1}
| 045 UAT1, VT2, WiT3 ME 694 - 868 (7.8-9%) 1(42.4 a0 30 50
- 304 - 43434 -4 ,
| @ e od it ey | BU3D X
|40y | ARTRASE Ly eazag2-2m | e 2 2 2

*1 Connect using exclusive-use connection bus har.

Notes: - l,—'

*2 Forupen chassistype inventers of [TkW ormore. Not provided for heatsink e xternally moimﬂ ype.

(\10dul\ 4[13” w -I(J-W are under dev clupmen[ )

“vll'r! size is \E]EClCd '1H-um|n0 external suspended wiring of single 3-core cubles

amblent tt,mp\.mlurc', of 30°C.(86°F).

\Ceer .30 C (86 1. the allowable current of wire may
bc louercd A
erature foreach wire indicalcs maximum allowable conductor temperature.
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Table 8 JST Closed- Loop Connectors (For 200V/400V Classes)

Wire Size !

! Terminal Screw - i Closed-Loop Connectors
mm?2 AWG :
M3.5 1.23-35
0.5 20
M4 123 - 4
MA3 1.23 - 3.3
.75 1%
M= 1.25 - 4
M3.3 1.25 - 353
1.23 16
M4 1.25 - 4
M3.3 2.35
M4 R 2-4
2 ’ 14 M3 2.3
Mé 2.6
i M3 2.8
M4 35-4
M3 35-3
33-38 12 - 10
N M6 35-6
M§ 35-8
M5 5-5
] b M6 5-6
MR 5-8
: M6 11-6
14 6 . i
M& ; 14 - 8
M6 22.6
22 4
M 22-8
- 38 -2 Mz 3-8
’ . M3 6f - 8
50 - &) 1-1:0
: M0 a0 - 1
100 - 40 MI0 : 100 - 10




3  WIRING

{9) Control Signal Connectors

Table9 Control Signal Connectors

Connec- Function Connector Type Connector Applicable Connector
tor No. Inverter Side Wiring Side Pin Nos. Max. Wire Size | Manufacturer
Control signal 24 o
3ICN connector with i :‘;
B e P 3
converter unit 2 1 y . A
KR30E-(68- . - 4 4 Use a speciat
. HE22E-034-171D [ KEL Corp.
Control signal 170LD-32 ) -Il . cuble. orp
52CN connector with M 1
other drive unit
-HO1 36-300(VE 3| | 18 Sumi
Control PC ICN Control signals 10236-52A2IL | -HI336-3ZA0-008 i T 0.2 mm? ,:'Tlll:;mo
. Sl LI,
'B(,)Il]'i] i {case) ol |
(¥5-626M3)
Encoder <iona| 10120-3000vE | 20 10 Sumi
N | reotersien 10220524201 | 103205280008 | 4 A 0.2 mm? umitome
input . 3M Luk
{case)
4 11 1
I -
Ap14-2000vE | M :r | Usenenccial | Sumi
3CN | Digital operator W214-52A20L | -10314-52A0-008 | A T o A pect Sumilete
(case) - |\ cable. 3M Lud.
o 1 1
10ER0-3000VE R\ 25
1:0 Card . . ner oA P - -~ Sumitomo
sienuls PS0-52A2 JOREN-52AN-U08 1.2 mm-
N S-AMS) 6CN | Conrol signals 0250-S2A21L | 10350052 40-008 T [ T 0.2 mm ML
[ ] 2 1
Load shafi A0120-300VE | 20| 10 Sumi
HCN encoder signal 10220-532A21L | -10320-32A0-008 T ! A 0.2 mm ﬂ:;"li‘[‘;m“
- . . N - lLg .
Encoder Method Input (cuse) nl—J"'
Orientation Card ;
G pmAAAS ! I
(V5-620M3) Eoad shaft Qusoove | /'I 7 Sumit
9CN enceder signal FO214-32A2]1 ~HIA14-32A0-1418 T ; ‘I‘ 0.2 mm-= ,,‘\J:qll_:;mo
wLLput (case) g | =] o '
Magnetic Sensor 14— 7
= ! 101HL4-3000VE . i
Method Orienta- E . ! = - I s
ethed Mneati 100N | Control signals W214-52A20L | -10314-52A04008 | A 1.2 mm? Sumitoma
tion Card feass) . 3M Lid,
(VS-A20M3) ’ 5 1
34 33
Control signal 32 il
gn: 8831 E-134- A& | Useaspecic
SCN | connector with l'f_l",lLE' 4 K$22E-032171D | || e aspecia KEL Corp.
Control PC other drive unit : 4 3 cable.
Bourd : 1
(VS-A36MR3) " -
Ct;:;'lmunlc:n:nn 01 14-3000VE 14 |/1 7 Sumil
- ciahle conneclor - = : i : SUMHTOMO
e 12]4-52A2 103 14-52A0-008 T —
LCN {tor fuctory test 12l AL 1m \1]4 32A T : 1 3M Led.
prior to shipment) {case) § [ 1

Some of the connectors attached with control PC board and option cards are of the same type.

Therefore, make sure to mount the cards to the correct connectors each of which is identified

by device symbol. If connection is wrong. it may cause damage to the inverter.
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3.4  WIRING THE CONTROL CIRCUIT

The following tables outline the functions.of the control circuit signals.

(1) Control Signals

Table 10 Control Circuit Signals (1, 2CN)

[ cConnector Signal No. Function Signal Level
i +24VIN I - -
/EXTI e - -
EXT2 3 — -
ESPQ < - —
ESPI 3 - —
ALM+ 6 - -
ALM- 7 - -
ALAMC 8 - - —
BAT - 9 — -
BAT+ 10 - -
- PAO 13 .
“PAD ”n Encoder phase A signal output o
RS-422A specification
ICN PBO 15 . . .
“PBO N Encoder phase B signal output Line driver
5V
:;CC% i; _Encoder phase C signzl output
SS 17 Shield (OV) -
ov 18 v -
Dlte DIZ |19t 30  12-bit digital references 110 12
EXTCOM 31 . 12-hicdigital signal common 24vDC
Z4VCOM 2z 12-biu digital signal power supply +24V Current when closed: SmA
JVCOM 33 12-bit digital signal power supply 0V
VCC 34 - —
MNTRI 35 — -
MNTRZ 36 - —
+5V 1.5.6 +3V power supply for encoder 13V
LS 1.2,3 Encoder power supply common Load current: 350mA or less
PA 16 . .
TA 7 Encoder phase A signal input o
RS-422A specification
Fu L5 Encoder phase B signal input Line receiver
*PB 19 = .
PC K] - Y
“PC 3 Encoder phase C signal input
2CN THSA 3 . .
THSB 9 Motor thermistar signal -
55 7 Shielded wire connection {0V} -
£24V {0 +2-“.\r power supply for winding selec- )
tion device . .
= = a- " i 1 424V
cC 11 Winding selection device power supply i
common i
cal 12 o . Y
CAZ 12 Winding staws signal Load current: 10mA or less
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3  WIRING

Table 11 Control Circuit Signals (6CN)
[ Connector :  Signal | No. Function Signal Level Related Constants
’ [ +15V 1 , +13V output +15V Load current: HimA or less
LSS 2 [Shield o) : - C1-26. 10. C1-38 bit 5
E SCOM 3 Analog speed reference input Uto i‘_l(W < . Cl-11, 12 i
| {Input impecdance: S0k0) :
| UV % Anulog speed reference UV - |
DAS 5 Digitalzanalog speed reference €1.36 bit 7
selection |
RDY 0 Operation ready Selected when C1-37 bit 2=0
EMG2 Emergency stop 2 Selected when C1-37 bit 2=1
EMG | 7 Emergency siop -
FWD 5 Forward run -
| REV 9 Reverse run -
' TLH 0 Torue limil 1 Selected when C1-36 bit 2=0
: erue it C1-26, C1-38 bit 2
TLL Torque himit L Selected when C1-36 bit 1.0=00
- INC 1l | meremental Selected when C1-36 bit 1, 0=]0r |
| ¢ S58C 13 USoft start cancel Selected when C1-36 hir 3=0)
5V

HCN

Servo mode

24VDC

Setected when C1-36 bit 3=1

I—RS’I_ 13 FHVUI[ lre.\;e[ - Current when closed: 3mA —
| CHW 14 Winding selection -
PPI 13 " P control#P] control selection Selecred when C1-36 bit 4=0
i ) Selected when C1-40 bit 3=0
ORT  Orientation o
16 C1-39 bit ¢
NCORT NC orientation Selected when Ci-40 bit 3=1 i
LGR 17 L gear selection N oy !
MGR | 13 M gear selection C1-27.28. 29
EXTCOMU | 19 10 21 | Seduence input signal power sup- _
, ply common
uveoM | o2 Seql:cnf‘e input signal power sup- _ '
! ply 24V
IVCOM 2405 chue?ce input signal power sup- _ =
ply UV ;
I FCH 26 Fault code U
[ FCl 27 ‘Faultcode 1
[ FCz a3 Fault code 2 Open-callector output

FC3 29 Fanit code 3 Exclusive-use for 24VDC -

FLTL 4t - Fault (Open a fauly) Loud current: SmA or lexs I
TALM 46 Minor fault :
COM2 3 . Fauht code signal common !

: _ZSPD 33 | Zero-speed C1-19 !
| AGR | 32 ISpeedagree C1-20. C1-38 bit 6 |
! SDET ' 33 Speed detection C1-21.C1-22, C1-30 bit 2 !
| TDET 36 Torque detection Open-collector output C1-23 )

TLE a7 Torque limit Exclusive-use for 24VDC - i

ORG 38 Load origin Load current: 30mA or less =

ORE 39 Orientation completion C2-09. 10 or C3-09, 10 |

I CHWE a0 Winding selection completion . - . 1
COM1 42 Seqguence outpul signal common - |
FLTNO | 43 S

Fault contact output-” . !
FLTNC 41 | Closed between 43 and 435 at faul © - )
i Open between 34 and 45 at faull -
FLTCOM ST - - -
' SM Y Speedameter output Cl-16, 54
oy <R 0¥ for speedometer - - .
LM 30 Load ratio meter uurlpul reo +10V Load current: 2mA or less CI-17. 53, 18. C1-40 bit 4 I
CI-3Rbit L. 0
(0% 49 0V for load ratio meter - Cl1-3% hit 7 ;
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6CN 5 to 18 sequence input signals can be input with 3% common. +24V common or external
common. Wiring differs according to input method. Refer to Para. 3.4 (3) for correct wiring.

Table 12  Control Circuit Signals (8, 9. 10CN)

Connector Signal No. Function I Signal Level
+3V 4.5.6 <3V power supply for encoder i +3V :
0V 1.2,3 Encoeder power supply OV Load current: 350mA or less
CPA 9
TCPA L RS-422A specification
CPB 12 : . .
- . Line receiver
“CPB i3 s .
sex o ~ 3V :
s =CPC 8
toptiom SPA 16
*SPA T Encoder phase A signal input o
—  RS-422A specification
SPB 18 . . ) )
“SPB 19 Encoder phase B signal input Line receiver
SPC E - sV !
Sse 15 Encoder phase C signal input
S5 20 Shield (OV) -
SPAO -,‘ Encoder phase A signal output
"SPAO 2 : _ RS5-422A specification
9CN SPBO o Encoder phase B signal output " Line driver |
{option) "SPBO 7 V - +3V
SPCO 2 N . - . -
SPCO 3 Encoder phase C signal output
_ I Shiuld (V) -
i SIG+ . 13 Magnetic sensor signal + ) -
SIG- & Magnetic sensor signal - _ -
WCN - 415V i2 +15V powser supply for magnetic sensor | =15V Load current: 100mA or less
{option) +HI2V 10 +12V power supply for magnetic sensor | +12V Load curent: S0mA or less
ov . 3.5 Magneiic sensor power supply UV -
$§ | 1. Shield(uv) -

Table 13  Control Circuit Signals (51, 52, 5CN) -

.| Connector | Signal [ No.(51CN}  No. (52CN, 5CN) Function
Y 12 1.2 ov
BAT - 3 4
BAT+ 5 6 B
S 4 3
xS 6 B -
0oV 7 FRORE! i FRGRE A9
+24V 151022 151022 —
. AXRUN 23 23 Inverter {servo) running
T CONRST 24 23 Fault reset
32CN - < S *
' CONRDY 23 26 Converter ready
SCN CONFLT % 2= Converter fault
ALME 29 3 - !
ALMC 27 : it - 1
ESP0 3t 31 - !
ESPI1 28 27 - |
/EXT2 30 29 - }
/EXTI 32 3l - X
+24VIN 34 33 - |




3 WIRING

(2) Terminal Arrangement of Control Signal Connector

51CN 5CN, 52CN
33 +24VIN | 33 — 34 — 3| +2avN !
3 GEXTI | 31 ESPU 32 | Espo 31 [ GEXTI
30 0 EXT2 [ 20 [ am= ) a0 | atM= [ 29 T ExT2
28 FSPI 27 7 ALMC . 128 | AalMc 27 ESPI
26 | CONFLT | 25 | CONRDY 1 26 |CONRDY 25 | CONFLT !
24 | CONRST | 22 ' AXRUN 24 | AXRUN 23 | CONRST |
22 AV +24V 27 sV 21 0 s2av !
20 [ s2av 1y | 424V 00, 424V 1y | e2av
P18, 24V 17 | +24V = 17 +24V
16 +2aV 15 | +24v 16 | =22v |15 +o4v
14 0 13 nv ' 14 v 13 v
12 ov 1 ov 12 oV 1 uv
10 v 9 oV ; 10 oy D) ov
g i D7 Oy 8 avoooi 7 b v
h |  *S - 5 | BAT« i 6  BAT+ ' 5 . %S
Fl S "3 1 BAT- -4 . BAT- 3 | S
2 ov L0V 2 ov 1] v ]
1CN 6CN
36 T MNTR2 | 1% (v 30 LM 25 1 uvcoMm
35 ; MNTRI 55 19 = 0V 24 OVCOM
34 1 vec “PBO 48 ov 23 | 2aveoM |
33 | ovCOM PBO P 47 sM_ |22 2avCOM |
32 | 24VCOM ! “PAO 46 ' TALM ' 21 |EXTCOMn
3l | EXTCOM , 13 PAO - 45 L FLTCOM | 20 'EXTCOMO
an D12 12 1 *PCO | FLTNC | 1v COM
2 Dl 1t ° PCO 23 | FLINO | 18 = MGR
28 DI . 10 BAT+ 2 | comt |17 LGR
27 DY 0 BAT- a1 FLTL | 16 ORT
26 D R j ALMC a1 | CHWE | 15 PPI
25 D? 7 | ALM- 3y ORE 14 cow |
[ 24 D6 6 | ALM+ S ORG 13 | RST
23 D5 s ESP1 37 TLE ! 12 | S8C(5V)
2 D4 4 ESPD 36 TDET 11 | TLI(NC) *
211 3 3 | /EXT2 33 ° SDET | w I TIH |
200 D2 2 JEXTI | 3 | AGR ' v REV
19 | b1 I I =24VIN (e @Ter o mLrk 33 | zsep ¥ FWD
7 3 — 7 EMG
2CN Converter /7 Inverter = — 6 RDY
T | — 0 +nv / | com2 |3 DAS |
19 ; *PB 9 THSB / 2 FC3 ) 4 v
1% PB 8 THSA 3CN (Option) 28 FC2 ;2 SCOM
17 “PA 7 sS Mg — Iz -5V 27 FCI 20 S§
16 «  PA 6 +3V - 13 — 0 OPl 26 FCO 1 +15V
15 “PC | 3 +5V 12 — 3 OV
14 PC 4 +5V 1L 45V 4 RX
13 CA2 3 ovo 10 — 3 o
12 CAl 200y 9 5V 2 . TX
1 cc oV o 8 OP2 1 ov

Note: Terminal arrangement is as when the connectors on the PC board are viewed from the
engaged part {front of the unit).
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- 8CN (Option)

e i < a0 sS 0 — ™
§ tl :
‘1 ; 19 . *SPB 9 CPA
_ ‘ 18 SPB % *CPC . |
-3 = 17 ~SPA 7 CPC |
5CN | |I_—" oo 16 SPA 6 +3V
a i ] A1z ssee s +5V
_= = /1a | SPC E +3V =
G Qom0 /13| ceB 3 0V |
i 12 2 v :
o '.|—| ||§| o T eafE]) l ' _CPB J . ~ Encoder Method
= D il —ﬂl‘ =1 L1 : "CPA ! v Orientation Card
d: 9CN (Option) -
EEY | )
Uj/ G| — 17 ] *sPBO |
??| : 13 — 6 SPBO i
P H il =
3cn EIEI . 12 — 3 *SPAO |
: 2w 11 — 4 SPAC
g \ 1o — 3, *seco |
“; || ¢ . — 2 SPCO |
. I i
|| ; \ s | = 1 S i/
- P Ve I ~ _\’-\: .
Sl DS [ AN 10CN (Option)
Converter Inverter ¢ 14 SIG- | 7 — iy
13 | SIG+ 6 —
12| -1sv 5 oV
> 2 L_ Magnetic Sensor Meth-
I — — i~ od Orientation Card
10 1 g2v 3 ov
9 — 2, -
5, — 1 ss |/

Nute: Terminal arrungement is as when the connectors on the PC board are viewed from the
engaged pari (front of the unit).



3 WIRING

(3) Input Method Selection

Inverter 1CN 12-bit digital reference and 6CN sequence input signal can be input with 0V com-
mon. +24V common or external common. Wiring differs according tv input method used. Refer
to Fig. 13 for correct wiring. Forexternal common, use +24V (20 to 26V) power supply for input
signal.

Since ICNand 6CN common lines are insulated. common connections are pussible respectivelv.

{a) OV Common

. EXTCOM
24YCOM
OVCOM T

3.3kQ

L o - i Lo

390§2i| & *%
| ;

(b} +24V Common

EXTCOM
24VCOM

ovCOM

(c) External Common

+24V {or OV}
— EXTCOM

24VCOM

OVCOM 7 :
3.3k0 i

! wad | p¥e

OV (or +24V)

Signal Name 6CN .
EXTCOM 14, 20, 21 X
T 2VCOM - o 22,23 ‘
UVCOM 24,23 :

Fig. 13  Input Methed Selection
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(4) Precautions on Wiring of Power Lines and Control Signal Lines
For proper wiring between devices. pay attention to the following points in the design stage.

» Design the wiring route of control signat lines (1. 2, 6CN) in such a way that they will
be separated form the main circuit wiring (R/L1, S/1.2, T/L.3) or other power lines.

* The length of the control signal lines (including motor encoder signal lines) must be

less than 20 m.

1. [If the power lines are provid'ed‘along with the signal lines (motor encoder signal lines).
a malfunction may be caused by the affect of noise generated from the power lines.

2. Excessivelv long motor encoder signal lines reduce the encoder power supply voltage be-

cause of voliage drop in the signal lines which may cause the inverter (o malfunction.

« When twisted shielded wires are used for control signal lines, lerminate them as shown
in Fig. 14,

Armor
/

Shielded Sheath
f

To inverter shielded Never connect.

sheath terminal
Insulate these pars

with insulating tape.

Fig. 14  Shielded Wire Termination

« Use twisted shielded wires for motor encoder signal lines and connect both ends as

shown in Fig. 15. -

Armor
2

;

Shielded Sheath

!
. - To encoder shielded
To inverter shielded sheath terminal

sheath terminal
Insulate these parts

with insulating tape.

Fig. 15 Shielded Wire Termination (Shielded at Both Ends})



3 WIRING

3.5 WIRING INSPECTION
After completing uf installation and wiring. check for the following items. Never use conirol circuit
buzzer check.

— Wiring is proper.
1 Wire clippings or screws are not left in the unit.
—1 Screws are securely tightened.

O Bare wire in the 1erminal does not contact other terminals.
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4

4.1

OPERATION

/A WARNING

Only turn ON the input power supply after closing the upper and lower cover. Do notopen
the covers while current is flowing.
Failure to observe this warning can result in an electric shock.

Install a separate emergency stop switch. The stop button can be enabled only by afunc-
tion setting.
Failure to observe this warning can result in personal injury.

/A CAUTION |

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

Be sure that the motor and machine is within the applicable ranges before starting opera- |
tion. |
Failure to observe this caution can result in personal injury. |

Do not check signals during operation. i
The machine or the unit may be damaged. I

All the constants of the inverter have been preset at the factory. Do not change the set- |
tings unnecessarily. .
The machine or the unit may be damaged.

TEST RUN

Betore wrning power ON. do the following:

* Verify there is no physical obstacle to operation.

* Notify people in the adjacent area before starting.

Turn ON power to the drive system after confirming security around the machines.

Turn ON control power supply before turning ON main circuit power supply (or turn ON si-
multaneously). Turn OFF control power supply after turning OFF main circuit power supply
(or turn OFF simultaneously). If not, a breakdown may occur in the convertet or the inverter.




4  OPERATION

{1} Turning ON Control Power Supply

When the control power supply is turned ON, = = Uis displaved in the converter 7-segment
LED display section and * ~ b »is displayed in the inverter 7-segment LED display section.

If not, search for the cause following the list of fault display in Tables 20 and 21.

For the details of LED displavs, refer to Table 14.

(2) Turning ON Main Circuit Power Supply

When the main circuit power supply is turned ON, the converter 7-segment LED display is

changed to ™ = b - Atthe same time, the inverter and the converter CHARGE LEDs light
inred. If any faultis displayed, search for the cause following the list of fault display in Tables
20 and 21.

When = & “is displaved continuously on the 7-segment LED of the converter, main circuit

input voltage may be low or open-phase occurs. Check the input supply voltage.

(3) Checking Moter Cooling Fan

When the main-circuit power supply is turned ON, the motor cooling fan starts rotating.
Verify that cooling air for the motor flows in the direction shown in Fig. 16.

According 1o the standard specifications, cooling air is taken in from the drive end and ex-
hausted from opposite the drive end.

2 >
S -
i
(a) Flange-mounted Type (b) Foot-mounted Type

Fig. 16  Motor Cooing Air Passage
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{4) Operation

After checking, input a run signal to start the drive unit operation. - By inputting a run signal.

the converter and inverter 7-segment LED displays are changed to “ = 7 " Gradually raise
) speed reference from 0%. The motor starls rotating. -

Verifv that the motor turns in the proper direction. When forward run is commanded (by FWD)
and speed reference is positive. the motor shaft turns counterclockwise (CCW) when viewed
from the load machine. If the rotation direction is reversed. of if the motor does not turn but
only buzzes or vibrates after the run signal is input, phases of the power cablc or encoder signal
wire may be connected wrong. Turn OFF power, and make sure that CHARGE LED and
7-segment LEDs are OFF. Then, check the wiring.

When the motor turns in the proper direction, switch forward and reverse run and verify that
acceleration and deceleration are smooth in both forward and reverse directions.

At the same time, check for excessive motor vibration or noise. Stationary sound at several
kHz is due to the ¢ontrol method and do not indicate any abnormality.

Run Command

N
()]

I = . .
: FWD | CCW Cw
Run Signal = :
REV Ccw i CCW

Fig. 17  Motor Rotation Direction

CONTENTS OF 7-SEGMENT LED DISPLAY

The following describes the contents of the 7-segment LED display of the converter and the inverter.

Table 14 Contents of 7-segment LED Display

Converter
Display Description
Y Indicates the states where the main circuit power supply is not turned ON or input |
u voltage is lower than specified vulue (undervolage) even if power supply is ON,
- b Indicates the status whete the inverter is not running.
- r Indicates the converster is sunning. .
E' - Fault dispiav. Displays the fault occurrence No. and fault contents alternately. (The
(Fault occurrence No.) example indicaes the second vecurrence fault is overcurrent. For other faults. refer to
3 .l" Table 201)
When the fault occurrence is only one. displays the fault contents only.
(Fault contents) . ; ¥ i
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Inverter
Display Description
i - b Indicates the staws where run commund is not input (base blocked).
- r Indicates the converter is runaing.

2 -

(Fault occurrel

42

(Fault contentsy

Fault display. Displays the fault occurrence No. and fault contents alternateiy. (The

nue Noy
other faults, refer 1o Table 20.)

; When the fauli occurrence is only one. displays the fault contents only.

example indicates the second occurrence fault is motor thermistor disconnection. For

(1) Display when Turning ON Converter Control Power Supply

When control power supply is urned ON, converter control PC board software version No. will
be displayed on the 2-digit 7-segment LED. {Software version No. displayed from 0120.)

Example: Software version No.0020
Turning ON
Control Power Supply
Y
i 3 8 When the control power supply is turned ON, 857 is displaved for 1 sec.
Y
3 3 The first 2 letters of the software version are displaved for 2 sec.
Y
. c‘r S‘ The last 2 letiers of the software version are displuyed for 2 see.
Y
i = "_,’ Indieates the converter is ready for operation.

(2) Fault Display

When more than two faults are delected by converter or inverter, up to four fault contents are
recorded in converter and up to six in inverier 10 check the order of the fault occurrence. (The

display aut

omatically changes.)

Example:  When overcurrent (fault No. 01) and output overvoltage (fault No. 11) occurred

Y
T [ N Indicates the first fault. (Displaxed for | see)

Indicates the overcurrent fault, (Displaved for 2 sec.}

- Indicates the second fault. (Displaved for 1 sec.)

‘,’ Indicates the output overvoltage faubt. (Displaved for 2 sec.)
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5 OPERATION OF DIGITAL OPERATOR

/A WARNING

» Disconnect all power before removing digital operator (JVOP-132). Thenwaitfor the time
described on warning labels after main circuit power supply and control power supply are
disconnected and all LEDs of the inverter and the converter are extinguished.

Failure to observe this warning can result in an electric shock.”

This section explains the functions, operation method, and control constants of the digital operator
(JVOP-132). Be thoroughly familiar with the different procedures before turning power ON.

5.1  MOUNTING OF DIGITAL OPERATOR

VS-626M3 can support the multi-functional displav digital operator (§VOP-132) as an option. The
exclusive-use extension cable (72616-W3301 or 72616-W5303) is required when connecting the
digital operator with the inverter. Use 3CN to mount the digital operator firmly as follows.

{1 Turn OFF the inverter power supply.

{2} Comnect the extension cable on both inverter and digital operator sides. (See Fig.
18.)

€)

¢

After inserting the connector into the inverter, tighten two connector screws o pre-
vent the connector from being removed.

@)

Install the cable holder on the digital operator side with the provided tapping screws
10 prevent the cable from dropping.

Digital operator
{Back of JVOP-132}

Cable holder

(Make sure it’s nol reversed.}
Attach the cable
holder with tapping
screws M3 X 0.

. Caontrol PC board
Connector screws r\/

'-\j: — Connector code for
S == digital operator con-
) :[ |—| ; g p

@ :
Lo - :]%I nection

3CN

5

Extension cable
S i o i

Fig. 18  Extension Cable Instaliation



5 OPERATION OF DIGITAL OPERATOR

5.2 FUNCTIONS OF DIGITAL OPERATOR

The digital operator enables the following:

M

Display of Control Signal Status

Status of control signals of each unit is displayed by monitoring the status of operation. For
the display items. see APPENDIX 3.

Display and Setup of Control Constants

Control constants must be set up for normal operation in compliance with the specifications.
APPENDIX 6 lists the control constants.

Display of Protective Functions

If an error occurs during operation. protective functions are displayed. Tables 20 to 22 list the
protective functions. These are not displayed when operation is normal.

Function by the Digital Operator

Stand-alone operation without sequence input signats or speed reference is possible by using
the digital operator. This function is effective for test run of inverter/converter connected oniy
to motor. For the details of the operation, see Par. 5.3 (5) “Digital Operator Operation Mode.”

Fig. 19 shows the display section and operation keys of the digital operator. and Fig. 20 shows the
LED display status of the RUN and STOP kevs. Table 15 shows the displaved characters and the
corresponding alphabets and numbers, and Fig. 21 shows the display of bit selection signal.
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Mocde Display LED

Digilal Operator Running Indication
Lights i the digital operator operation mods.

Rotation Direction Indication
FWD: Lights when forward run command is
input.
B REV: Lights when reverse zun command is

input.

Run Command Key
These are run command kevs when the drive is oper-
ated by ths digizal vperator. These kevs are effective

anly in opurativn by digital operator.

DRIVE FWD REV
. L] L

REMOTE
SEQ *

* REF

D.GiTAL SPERATCR
JoO2 152 )

DRIVEPRGM: Emergzacy stop
When this key 1< depressed. the operation spesd

is seduced und stopped. Then curent is interrupied. il LOCAL CRIVE DSPL
REMGTE /@1
s | A

c=m I B o

JOG: Jog rea
Wher: this key is held down, jog run is available.

FWD:REY: Forward and reverse 1otation switch
When this key is depressed, direction of

redation is changed.

DATA
ENTER

Remote Mode indication
SEQ: Lights when the motor rotates in the

reversy ditection.
REF: -— — —

———— Display

Display s monitored valuss of speed reference

and tunction set valoess.

——_ Display Selection Key

Depress this key o select display items.

— Read/Write Key
Depr:

>55 this kev 1 display »et vafves of

conszants. Depress this hey again w write

sor vaiues.

-

RUXN: Run command

When RUN is depressed. the red LED an

-1

the left part of the key Iri-':'ju.-.
STOP: Stop command

When STOP is deprussed. the red LED o

the left part of the key lights,

"Numeral Change Key
Use thess kevs toe charge values such as et
vajues and constant Nos

. A Inerement key

L % Decrement key

- Digit Selection Key
Use thiskev 1o selsct a position in a set valus
to be changed. The selected pusition blinks.

{Use this hey 10 reset atter and crmor eecurs.)

Fig. 19  Display Unit and Operation Keys of the Digital Operator

RUN and STOP LEDs light, blink, and go OFF depending on the status of operation.

Motor Speed ~ N

Fig. 20

LED Display of RUN and STOP Keys

or [REV] r : L
FWD 7 > X : :
REV RESET ' = T
Speed Reference: !
" : '
i i B:
B | O ° B3
G : ON ¢: Bink @: OFF



5 OPERATION OF DIGITAL OPERATOR

Table 15 Indication of Numbers and Letters by 7-segment LED

Numbers Letters
i .

n i/ A 5 N —
1 ¥ ' B b o —
A - r
- Iy C L P P
3 4 D Pe i 0 —
4 Ly E E ! R ~
5 5 F IS s —
f 5 G — T _
7 H — u H
3 5 1 — v _
9 g J — W —

K - X —
— - ‘I- v .

M — Z —

Note: "—7 15 nut displaved.
1: ON
0: OFF
i » ; Selection signal 0 {OFF) indicates ~¢ "
. r
AN ' and 1 (ON) indicates * 7 .-

Bit 76 54 32 10

Fig. 21  Display of Bit Selection Signal
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5.3 KEY OPERATIONS AND DISPLAY

This paragraph describes how to operate the digital operator keys and display.

(1} Indication at Power-ON

Digital operator display at control power supply ON is shown below.

Description . Digital Operator Display Remarks

i« Turn ON control power supply.

- All LEDs light. Displayed for 1.5 sec
s lig] T 0o0on pha ’
568868
- PROM No. is displaved. e r Displaved for (1.5 sec.
: UL T U The lower 5 digits of PROM No. are displayed. |

| The example uses PROM No, “VSM200040." |

+ U1-01 {metor speed) data is dis-

- 1 | Because the motor does not rotate when power
plaved. & | supply is wrned ON. 07 is displayed.
+ The fault No. is displaved, (Dis- :_ ’q : L - | AL-42 indicates motor thermistor is disconnected
laved when a protective func- - \ L . when motor encoder signal 2CN is disconnecied.
pial P 3

| tion is aciivated.) | ’ |

{2) Switching Display Functions

Depress [DSPL] key on the digital operator 1o change the mode of display.

- Key L ) .
. D I
Description Sequence | igital Operator Display Remarks
- Motor speed (U1-01) data is o
displaved. i oo
- Motor speed datx No. is dis- OSPL Conrrol signal status of each unit can

plaved. (Operation status be monitored.

display hax been selected.)

E

- Control constants display is DSPL r ', 7o : Control constants are displaved:set. |
selected. L 7 o s

- Digiral OPErAtor un Com- DSPL |r ‘ ' 7o Iy - Use when operating by digital opera-
mand display is selected. o I L/ ) : tor.

{Displayed when bits ¢ and 1
of control censtant C1-37 are
et ON

- The fault No. display is =e- OSPL
lected. {Displaved whena
protective function is acti-

(| ’q , y 2 |) Contents of currently occuring fault |
c - are displayed.

N

AL-42 indicates motor thermistor |
vated.} disc ion is
disconnection is detected.
- Fault record display 1s se- . * Contents of past faulis are displaved.
P : DSPL r Yy Iy p ral
lected. | 77L& I L 1 AL30 indicates the last fault is cn-
_ coder signal disconnection.
i R-EILIHIh 10 operation slatus DSPL 't 4 _ ot
. displav. i LR
| \




5 OPERATION OF DIGITAL OPERATOR

(3) Operation Status Display Made

To check data in operation status display mode, do as follows. The following shows the exam-
ple where U1-09 (sequence input signal status) is to be changed.

Key

i ription igital Operator Display - Remarks
Descriptio | Sequence Dig p play I
- UL-01 is displayed. re 1 N
[ u i ;
- Move blinking cursur 10 the 1 ¢ i ; Depress [»] key once more 1 retum
data No. i RESET o or T T the blinking cursor, '
i —
* Select U1-019, : o
v I re ot ]
A L 7 T 5’ i |
* Display U1-0% dsta contents. : DATA - - ;The display example is the status 7
ENTER i when {RDY] and [EMG] signals are
! | closed.
. ot !
. R.cturn L operation status No. DSPL 't f_ ~ | i
display i & g | .
e L

For explanations of operation status display, refer to APPENDIX 5.

(4) Control Constant Display Mode

To check data or set/change a constant in control constant display mode, do as follow. The
following shows the example where C1-10 (soft-start time) is to be changed.

. |
! Description Segsgnce - Digital Operator Display | Remarks '
i I
< C1-01 is display <t :
| Cl-01 is displayed. 7 | [ ,’ _ S /
- !\-‘love'blinking cursor t the > P n ' Depress [>] key once more to return
| data No. RESET L s oo : the blinking cursor.
- Select C1-10. A] VJ : o ‘
; - of_ i
. | L/- i
| - Display C1-10 data conents, CATA [ P P
ENTER IR |
- Select data line 10 be changed. > o
RESET Lrerere 7
i
- Change set value. (I—3) ) AJ VJ "
= T rrrr
[ oook
- Write-in set value. ! E P i Displaved for (1.5 sec, *

display.

- Return to control constant No,

GATA J ’ ]

write-in,

Returns 1o previous display before |

*  Whendataoutside the input range are set. “End ™ will not appear on the display and all data lines
will continue blinking even when the [DATA/ENTER] is held down. To correct thiscondition,
depress [DSPL| key returning to the data number display and correct the settings.
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Refer to APPENDIX 6 for contents of control constants.

The following are constants that cannot be changed during operation:
C1-25 to 59, C2-09 to 27, C3-09 to 25: Cannot be changed during operation. Change

C1-01 1o 24, C2-01 1o 08, C3-01 10 08: Can

when stopped.
be changed during operation or when

stopped.

(5) Digital Operator Operation Mode

In digital operator operation mode, operation is enabled by commands from the digital opera-
tor. The following table shows the operation. Change the lower 2 bits of C1-37 from “ ¢~

Y :
to “# £7 10 turn ON the operation mode.

. Ke - .
Description y Digital Operator Display Remarks
Sequence
- C1-37 is selected. S
C1-37 is selecte | r 1_ 9n
Y S | for B
- Display CI1-37 duata con- DATA
tents. ENTER AR NEN Y
- Select the digit of bit | (se- > !
cond place from the right). - RESET, IR RN E A
- Change sct \-alue. (Turn ON A > rr |
{ower two hits.} RESET J! | AR R
i+ Write-in set value. DATA E P Displayed for (1.5 sec.
ENTER : no
; ""' Returns to previous display
i IXNENENE : before write-in.
. R'cturn 10 control constants ! DSPL o i 9 i Effc'c[ilvc for digital operator
display. | L =3I J operation mode.
i1 PR |




5 OPERATION OF DIGITAL OPERATOR

Table 16 shows the reference list in digital operator operation. Operation control signals (se-
guence input) and speed references displayed among reference display are handled similar to

constant setup.

Table 16  Parameters for Digital Operator Operations

I™ Constants No. Name Unit i Contents
: ‘Bt 9%76543210 |
! [ o -
. [ [
L O T O I I |
S |
[ ||E'|—TLH
by — TLL
PR P I Operation signal . i —— s5¢
P B Bl . Binary
{Sequence input) | T
Ml CHw
| _
- PFI
! ORT
LGR
MGR
i - - -
| d /- 3 E' Speed reference % Displayed in % for ruted speed setting (C1-26)
Set the speed reference in digital operator operation to d1-02.
i Description I Key | Digital Cperator Display | Remarks i
| Sequence |
© - Seleet d1-01. DSPL . 7 P |
o o7
- Select d1-02. i
AN [gi-52 |
i PILEE | .
! i
P Disnlav d1-02 dag contents - i
Display d1-02 datz contents. rD.e\m .
ENTER | &L |
{
1 . X cos y | N c el o |
speed retfe it B . i C¢ 1S displayved as -
* Serspeed relerence (25%) >J P g | Speed reference s displuyed as a per
RESET [ 2 = 5U [ &) peentuge of rated speed  settings
: *{C1-26}. For ruted speed of 6000 .
A V rmin. 234 reference will become |
LS00 eimin reference. '
- Write-in set value. DATA ¢ i Displaved for 1.5 sec.
. ENTER En o
! P - Returns to previous display before
i_ I [ o = SU o write-in.
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The following table shows the keys used in the digital operator operation mode. Rotating
derection is selected by [FWD/REV] key and run/siop by [RUN] or [STOP] key.

Table 17 Key Operations in Digita! Operator Operation Mode

Name ! Function |
DRIVE, ’ . ;
/{GM Emergency stop kev - - | Whenthe key isdepressed. currentisshut off after deceleration tostop.
Jog run can be performed when the key is beld down. [Runs at 5 ref- :
Jog rum key - } N
: erence of rated speed setting (C1-26).]
FWD H—— i FWD/REV run is switched when the key ix depressed. (FWD/REY .
REY FWD/REV run key !

LED lights alternately.)

Depress the key to start operation. (Red LED on the left lights during
Run command key £ |
run.}

Depress the key 10 stop operation. {(Red LED on the left lights during |
STOP { .Smp command key cpr‘b £y 10 5op op 0. ¢ nihe ghts during
SIop.)

To return to operation mode using a regular external run command, change the lower 2 bits

of C1-37 from* i o e

{6) Fault Display Mode

If a protective function is activated because of a fault, the fault code is displayed. Up 1o six
faults are recorded to view the order of a series of faults.

Display Example

>

. Time
1)) .
(¢ r Y L
Fault Reset T T
01 occurred - 31 occurred d2 occurred
{Overcurrent) (Motor Overspeed) (CPU built-in A/D error)
‘ v
- Displays the first fault No. _ | AL -0
[y
AJ | V|
- Displays the second fault No. i | Al 5/ :
A
A V)
. D ; T - i
Displays the third fault No, | AL D’ e
I

Notes on resetting faulis

» To reset a fault by the digital operator after removing the cause, press [RESET] key
in fault display mode. In other modes. [RESET] key cannot reset the fault.

- Before resetting. turn OFF the run command signals ( FWD. REV. ORT) that are ex-
ternally input.
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(7) Fault Record Display Mcde

Up to six faults can be displaved in order from most recent to oldest.

IRLO !
I
I ’ Fault No.

Fault Cccurrence No. (1 to 6)
The larger the number, the older the fault data.

Display Example
Pay P Time

T

42 occuired 30 occurred E4 oceurred EO occurred  E1 occurred 01 occurred
(6AL) {SAL) (4AL} (3AL) (2AL) {1AL}

- Displays the last fault No. i 15

- Displays the second most recent fault No. cfRLE ,'—|
i
. A L v
- Displays the third most recent fault No. 5 FSARLELD |
A P v
- Displays the fourth most recent fault No. i = L L, '
L
i A
Al V|
- Displays the fifth most recent fault No. S5R! 30 |
. 5 i
Al P v |
- Displays the sixth most recent faull No. | 5 F =) ‘I_ L C-' |
! | .

* Fault record data are not erased by fault reset or turning OFF power supply. (The data will
not affect the operation.)

* To erase fault record data, turn ON bit 0 of C1-57 (right end) and turn OFF the control power
supply. When power is turned ON again, data will be erased and bit 0 of C1-57 will auto-
maticallv be turned OFF.
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6

MAINTENANCE AND INSPECTION

A WARNING

« Do not touch the inverter and the converter terminals. Some of the terminals carry volt-
ages and are extremely dangerous.
Failure to observe this warning can result in an electric shock.

» Close upper and lower covers before powering up the inverter or the converter. To open
the covers, make sure to shut OFF the molded-case circuit breaker.
Failure to observe this warning can result in an electric shock.

+ Perform maintenance or inspection only after verifying that the CHARGE LED and 7-seg-
ment LED go OFF, after the main circuit power supply and control power supply are ;
turned OFF, !
The capacitors are still charged and can be dangerous. |

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

A CAUTION f.

+ 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 apphed to the circuit. i
Failure to observe this caution can result in personal injury.

This chapter describes basic maintenance and inspection procedures for the VS-626M35 and the
VS-636MR3.



6 MAINTENANCE AND INSPECTION

6.1

PERIODIC INSPECTION

The V5-626M3 and the VS§-656MR3 will function longer if they are kept clean, cool and dry, while
observing the precautions listed in Par. 2.1. Check fortightness of electrical connections. discoloration
or other signs of overheating or aging. Use Table 18 as your inspection guide. Before servicing., turn
OFF AC main circuit power and be sure that the CHARGE LED and 7-segment LED are OFF.

Table 18 Periodic Inspection

| Component

Inverter

Converter

*External Terminals,
i Unit Mounting Bolts.
Conngctors, el.

I Check | Correclive Action ]
Loose serews Tighten,
I.oose connectors Tighten.

Hearsink

1 Build-up of dust and dirt

iBIow with dry compressed air of 392104 1o
| 388X 104 Pa (4 10 kg-cm”) pressure.

Printed Circuit Board

Accumulation of conductive dust or o1l

Blow with dry compressed air of 39.2x 104 1o |
58.8 % 10% Pa (3 to Gkg-em”y pressure. If dust and
“oil cannat be removed. replace the board.

Cooling Fan

i * For abnormal noise and vibration
- Whether the cumulative operation time
exceeds 20,000 hours or not.

eplace the cooling fan.

Power Elements

Accumulation of dust and dirt

Blow with dry compressed air of 392 x10% 10
58.8 % 1tH Pa (4 to 6kg-.cm-) pressure.

Smoothing Capacitor

I Discoloration or odor

Replace the capacitor or converter unit.

Related o
Bearing

Bearing Noise

Abnormal noise or increase of noise level

Vibration

Abnaormal vibration

I Replace the bearing.

Bearing Tempurature

Abnormal temperature rise

Grease

Mo leakage

Remove the cause to recover,

Motor
Cooling Fan

Operativn Status

Normal operation

Remove the cause of fan halt or replace tha fan i a
fault is found,

6.2

PARTS REPLACEMENT SCHEDULE (GUIDELINES)

Replace the following parts periodically. for a long, safe, trouble free working life of VS-626M5 and

VS-656MRS.

Table 19 Parts Replacement Schedule

Parts

| Interval {Approx.)

Remarks

Cooling Fan

2t 3 vears

Replace with new one.

H ! Smoothing Capacitor

Replace with new one. {Decided after !

[nverter
Converter

i Aluminum Electrotytic
| Capacitor on PC Board

3 years inspection.)
Breakers or Relays — Decided after inspection.
Fuse 14 years Replace with new one.
S years Replace with new one. { Decided after

“inspection.)

Bearng

12000 hours or 2 vears

Disassemble and replace worn items or provide
necessary mamtenance.

Motor ;
o Cooling Fan

13000 hours or 2 years

Replace the fan. |

Overhaul

20000 hours or 5 vears

Contact vour YASKAWA representative. |

Note: Operating conditions are us fo
* Ambient temperature @ 3
- Load factor
* Operation rate

Hows:

C(8A°F) vearly average

¥ or below

12 hours or below iday
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7

TROUBLESHOOTING

This chapter describes the inverter and converter fault display, the fault contents caused by motor mal-
functions and the corrective actions to be taken.

When the VS-626M5 or the VS-636MRS detects a fault, the fault No. is displayed on the 7-segment
LED, activates the fault contact output and the motor coasts to a stop. Check the cause in Tables 20
to 22 and take corrective actions. '

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

To restart, turn ON the reset input signal, press [>RESET] key or shut OFF the main circuit power
supply once to reset the Stop status.

Notes on resetting faults -

o - To reset a fault by the digital operator afier removing the cause, press [RESET] key in

fault display mode. In other modes, [RESET] key cannot reset the fault.

- Before resetting, turn OFF run command signals (FWD, REV, ORT) that are externally
input.




7  TROUBLESHOOTING

7.1 LIST OF CONVERTER FAULTS

If a fault occurs during operation, protective functions are activated depending on the fault and opera-
tion is stopped. The contents of the faults are displayed on the 7-segment LED in numbers.

Table 20 Converter Fault Diagnosis and Corrective Actions

+ Reduce the lead.

' Fault No. Name Contents Corrective Actions :
- Check the wiring.
; - Check the input supply voliage.
o - Quiput current exceeded overcurrent ! N P PPy ©
o Overcurrent ! detection level * Cheek the AC reactor.
) wren ~ * Check the load shaft (inverter, servo) |
; ! capacity. |
. o i Check for damaged transistor. load side
S L Main circuit fuse blown | Main circuit fuse was blown, oo gec 0 >
shart circuit, grounding. etc. :

Qutput current excecded overload

Overload ]
fevel.

* Check the load shaft (inverter, scrvo)
CAPACITY.

-

level.

- Detection level:

C200V ¢lass: Approx., 00V
200V class: Approx. SUDW

; Output overvollage

Output voliage exceeded overveltage |

i+ - Check the input supply voltage.
* Check the load shait {(inverter. servo)
capacity.,

f
i

Main circuit input voltage became
lower thun undervoliage detection
level.

Main circuit undervol-
- lage

Check the input supply voltage.

[N
137

*Contrel circoit under-

voltage

Control circuit power supply became
lower than undervoltage detection
level.

Check the control supply volage.

i

s - 1 B
: Serve unil power supply | Control =upply voltage supplied to
fault ! seTvo 1nit was not normal.

Power supply frequency  Excessive power supply frequency
Tault deviation (30Hz or 60lHz + 55

Check the input power waveform.

Charging of main circuit capucitor

Initixk charging faubt s .
SETS was not completed within set time.

"Buili-in MC operation |

“fault Mugnetic contactor did not function.

Replace the unit. |

Heatsink temperature excecded upper

Heatsink overhear 1 L. . s
Iimit (minor fault).

Check the ambient lemperature tor etfec-

]

f

]

I
J0
! i}

L
43
o Y

Heatsink temperature over upperlimit

Héatsink overheat 2 . .
continued for one minute or longer.

tive cooling,

Thermister for heatsink temperature
"Heatsink thermistor dis-  detection was disconnected.

Replace the unit.

connccetien The ambicent wemperature is low

[-20°C (-4°F) or belaw].

Raise the ambient temperature to above
-20°C (-4°F).

46

| Conttal PC board tem- | Control PC bouard temperature ex-

perature fault 1 ceeded ~80°C (176°F) (minor fault),

Check the ambient iemperature for effec-

47

Control PC hoard tem- ; Control PC board temperadure ex-
perature fauli 2 ceeded +85°C (1857F),

tive cooling.

—
oc

CPU built-in AsD error  Buili-in A7D converter error

I
[

"ROM error Memory (PROM) error

Fi

EEPROM error Memory (EEPROM) errar

Replace the controf PC board.

| F5

| CPU error CPU error

Contral PC board fault | WDT time exceeded.

63



7.2  LIST OF INVERTER FAULTS

If a fault occurs during operation. protective functions are activated depending on the fault and opera-
tion is stopped. The contents of the faults are displayed on the digital operator (option) in AL codes
and on the 7-segment LEDs in numbers.

Fault codes are output as signals to pins 26 to 29 of 6CN as shown in Fig.22. Inthe figure, O indicates
ON and @ indicates OFF. -

Fault Code C@@®O

i 1| —— 6CN Pin 26 (FCO)

——— BCN Pin 27 (FC1)
6CN Pin 28 (FC2)
6CN Pin 29 (FC3)

{The common pin is pin 30.}

64

Fig. 22 Fault Code Qutput
Table 21  Inverter Fault Diagnosis and Corrective Actions
Fault No. Name Contents Corrective Actions Fauit Code
Quiput current exceeded overcurrent
,q"_ - g J Overcurrent ; detection value. or inverter output | Check the wiring for looseness. efc. 000
. (load) was short-circuited. ’
+ Check the motor for deterioration of in-
Inverter output side ground current | sulation.
L3y _ YY) Ground fault pul sife £ [T ]
re N =y exceeded grounding detection level. | - Check the wiring between inverter and b
motor.
Main circuit - Check for damage 10 transistor. shorl-cir-
e _ ryeg| Mamcircuitfuse L . } — ad si . . i
YL T LT biown ¢ DC circuit fuse was blown. cuits on lo?d side, ground fd.U.ile vtc. | 0000
’ + Check the inverter output wiring.
I " iput -0 £120% of 30-mi - Reduce the load. .
: q, _ ryr~  [Inverteroutpu utput currentof 1200% of 30-minwte . I o :
e £5 7 gverload rating runs for over one minute. Che_d\ the load shaft (inverter. servo) ca- Ldddd
. pacity.
Hf_ - 3 Motor overload Motor overload capacily exceeded. | Reduce the load. o000
! + Check that the toad is heavy or a ool is
I Motor Overload jammead.
‘,_'—,, _ vy (When the motor ~ The motor exceeded lrhe' uvcrlou‘d © - Make sure that the motor shafl rotates. 000
L T 7 iocked) level ut low speed (30 rmin or less). (Check if a motor fault or a contact be-
(IPM motor only) ) tween the rotor and the stator occurs, or if
. abearing is damaged.)
. . . Check fault contents by using converier
f’?l’_ - }'3 Converter fault A faelt occurred in converter umnit. LE[;. d =* [ 1 1 &
+ Check the inpus supply voltage.
ﬂ ’ ¢ ¢ Maincircoit over- | Main circuit DC bus voltage exceed- | - Check the Joad shaft (inverter. servo) 000
L £ ¥ yoltage ed the overvoltage set value. capacity. ~
. i+ Check the control constants.
Main circuit un " Main circuit DC bus voltage became
H"_ - ,’E dervol‘ntaﬁe : lower lh-:m undervoliage detection  Check the input supply voltage. 9200
e i level during run.
. Control circuit Control circuit power supply became
,’-?"_ - ,’:—,’ undervo;age lower than undervoltage detection | Check the control supply voliage. L 1 ] I8¢
i tevel.
Windi lecti Windi ) 1 " leted Check the control constant C1-23.
¢ _ —yyy' Winding selection finding selectionwasnot completet P . N ~
Al -2 fault  within set time. ~ * Check magnetic contactor wiring for L 1 16
| winding selection. |
{Cont'd)




7 TROUBLESHOOTING

Table 21 Inverter Fault Diagnosis and Corrective Actions (Cont'd)
, Fault No. Name | Contents Corrective Actions Fault Code |
i : ] . - Check control constant C1-25.
i Emergency stop “Inverier did not stop within 10 se- Check 11 . i |
’ — 7 gency stop o ] . + Check the setting of control constant ~
g7 - conds after emergency siop com- = L 00 ¢
L L= A T mand T P C1-24 and whether external torgue limit ~
’ signals TEL and TLH are input. |
Encuder signal . ] i
. Motor encoder signal was discon- ’
= ) —Irr . o & i F - ~
- able disconnec- . o f °r signal lings. e
=i = 7 i st. < nected or connected improperly. ; Check the wiring of encoder signal ling L 1 e |
j tion i
* Check that encoder signal lines are sepa-
; . (e < of s rated trom main circuit or other power
P 2 o Motor speed exceeded 1206 of se1 P ~
,q‘_ = ¢ | Motor overspeed ated speed. lines. I L 1 I2e :
- Check the contral constants. ;
* Check that the load is heavy or a ol is i
i jummed. '
: :
=,q“ -y —y| Excessive speed Speed falls to tess than 50% of reter-  * Check whether external torque limit sig- PP |
L L deviation ence value. nals TLL and TLH are input. o
; * Check the control constants. i |
' + Check the wiring of encoder signal lines.
g T ¥ T2 W
. r— 27| Load fault Inverter cutput (U ; i Check Inverter ounut wirine ~e
R‘— o e A fau was disconnected. e er ouTpuL WTIRg. e T
: , - Check that the load is heavy or atoolis | !
i jammed.
. » Check the wiring between inverter and
i Motor Lock ;rh; gmlor s lojkfg' _;:'_hfwmlol‘o‘rer o, )
H . specd remains at 35 rimin or low . . . PN
,q‘i - :,”-,' Detection np o ' * Check the wiring of enceder signal lines. [ ] ote
- (PM motor only) for 10 seconds during the torque ) i )
(e } reference saturation.) Make sure that the motor shaft rotates.
- Check if a motor fauit or a contact be-
tween rotor and stator occurs, or if a bear-
i ing is damaged.
| + Check the wiring.
AL = 87| Mowr overheat 1 l\—iolmr lemperaturc exceedzd upper - Check that motor cooling air is normal o_00
[N s limit (minor fault). - ] .
| with power ON, )
i * Check that the fun is not clogged with dust ‘{
Motor temperature over upper limit ar oil. :
A — LS Mtor overhem 2 p PP &
LS L' ! averheat = continued for over one minute. - Check the wiring of motor thermistor sig- oCee |
| nal lines.
| * Check the motor thermistor signal wiring. |
.HI #_¢ —y Moior thermistor Motor temperature detection therm- * Check the motor ambient femperatare. | o 0o® |
;. “— = | disconnection - istor wis disconnected. {Raise the temperature 10 ubove > I-
; I -10°C (14°F) or more. |
! Heatsink overheat | Heatsink temperature exceeded up-
Rt -43|, S e P eCee
per limit (minor fault). . 3 .
- Check the ambient remperature for effective
. Heatsink temperature over upper - .
’ ¢ r | Heatsink overheat | [~ . . cooling. =
,q‘" - L, L' 4 limit continued for one minute or - 900 |
- longer. | |
Thermistor for heatsink temperature i | h
. . b o A N *-Replace the unit, |
2 re Heatsink thermis- detection was disconnected. ) . N
ﬂ,_ - —;5 X "+ Raise the ambient temperature 1o above o_0®

tor disconnection

" The ambicnt temperature is low

-20°C (-4°Fyor below]..

20°C (-4°F).

" Control PC board
temperature fault 1.

Control PC board temperature ex- -

ceeded +BO°C (176°F) (minor-fault). |

. Check the ambient temperature for cffective

Control PC board

Conirol PC board temperature ex- -

cooling. -
Check the umbient temperature for effective

’ ,I'I - ry . k ~
L il temperature tault 2 | ceeded -85C (185°F). cooling. : e
Internal cooling Inverter internal cooling tan is )
r _ oy a g - ino £ N Yo i
F = L,B fan fault stopped. Replace the internal cooling fan. ol 1 i
(Cont'd)
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errar

voltage level during tuning up.

Replace the magnetic sensoT or magnetiz-
er

Table 21 Inverter Fault Diagnosis and Corrective Actions {(Cont'd)
Fault No. Name Contents | Corrective Actions | Fault Code
Tune-up ! |
) inc lete Orientation command was input be-
s | Tncomp rizntation comms = 1np Perf P —~ |
-— N . . . orm orientation tune-up. O :
e EU {Encoder method fore wning up (minor fault). erfomm @ 0 P L :
orientation)
H, 6 s Phase Csignal Phase C signal could not be de- - Check the wiring of encoder signal lines. PSS,
L ¥ | detection error tected during tuning up. - Check that encoder signal lines are sepa- i
y=7, 5 —y| Phase C signal Phase C signal width exceeded 100 rated from main circuil or other power P
L £ | widih error - pulses. lines. it
Fault of number of - Verify that motor and inverter arc !
=7 5 — pulses periotation Number of pulses per rotation ex- grounded. SOe
T = (Encoder method  ; ceeded 4096 * 1 during tuning up. - Replace the orientation card. et
orientation) - Replace the encoder.
. ) . - Check the wiring of load shaft encoder !
Position detection | Position detection encoder signal signal lines - ’ I
! - 54| sienal cable -able was disconnected or con- ) ’ O
L O 77 | Sienaane e _a- seannetied or con * Replace the load shaft encoder. oC ",. i
: disconnection nected improperly. R K :
- Replace the orientation card.
, INC signal error INC sigaul input timi Aft i t absolut Sitioni
=7 — . “ NC signal input timing error After carrving out absolute positioning. ey
e &5 (Encoder method (minor fault) change circuit to command INC signal. eCoe
orieniation}
Tune-up i
incomplete Ori . 4 inout b
¥y _ rYry . rientation command was input be- - ] PAPADN
rre ¢ | (MAZNEUC <ENEOT fore tuning up (minor fault}. Perform oricntation tune-up. hatidid
| method orignta- |
. tion) |
. - Check the wiring of magnetic sensor sig- |
Magnetiv sensor . . e 1 lines I
P= 7 ~ ¢ 0 . Incorrect magnetic sensor signal nal lines. e~
Vo /i I | signal detection i 0

! Fault of number of

pulsex per rotation

Number of motor pulses per spindle

- Check control constants CE-27, 28, 29,

,q"_ -_ ’75' . rotation (496 <+ speed gear ratio}) + Check the wiring of mator encoder signal oG
(magnetic sensor - s . : . = - i
= ; . exceeded = 6% during tuning up. lines.
method origntation)
: - Check the wiring of magnetic sensor sig-
Magnelic sensor Magneltic sensor signal cable was nal lines,
,’-,"’_ = FYL!| signal disconnec- | disconngcted or connected improp- - Replace the magnetic sersor or magnetiz- GO0
: tion crly, er.
+ Perform tune-up again.
—— 1
INC signal error [P . o . . L
’ re = INC signul input timing error I After carrving out absolute positioning, o~
L = 775 | Magnetic sensor CE = o o ooo
= . . {minur fault} change circuit to command INC signal. :
method orientation)
Initial Orgin . - Check the wiring of the C-phase signal of
= When the power is turned ON. a the encader
F=74 b7 Detection Evror hase-C signal cannot be detected i ’ G
— yhase-C % 1 e i LG
e 44 (For IPM motors pha - - . * Replace the encoder or motor. ) ~ |
: N | while detecting the initial origin. |
only) - Replace the conrrol card. |
- Check the wiring of the encoder signal |
lines. I
’ + Check if the encoder signal line is sepa- i
rated from the main circuit wiring and oth-
Enceder Pulse oT
Number E i The encoder pulse number per rota- er power cables.
Number Error . . . -
‘qf —_ b ‘,’ : tion exceeded the correct vatue by + Check if the motor and the tnverter are 8! oY
L {For IPM motor .
) T 10 pulses. properly grounded.
onlv
) + Check the encoder cable specifications.
i} (Chack if a twisted-pair shielded wire is
uxed.)
* Replace the encoder, i
(Cont'd)



7 TROUBLESHOOTING

Table 21 Inverter Fault Diagnosis and Corrective Actions (Cont'd)

Fault No. i Name i Contents Corrective Actions | Fault Code |
Low Speed Wind- | '

’ b —y | ing Overspeed Er- | The motor speed exceeded the max. Check the external sequence 10 verify that cens
L € ror(ForIPMmotor | speed for the low speed winding. the winding change point is correct. Infindiaing
only} ' '
Speed reference : 170 card speed reference AD con- |
I r f ¢ . Y o o] 10
! L oy o7 i AfDconverter error  verter error Replace the 10 card. e |
l s » =: CPU built-in AD o . |
- -in A/ ‘ert . . S O
re o | COMVETIer error CPU built-in AsD converter error . . o s Sl 10, |
eplace the contro card.
v ’ —,| Phase U AD Phase U current detection A/D con- prac - ' COen
e O3 converer ervor ! verter error it
Phase W AD Phase W current detection A/D con-
4 re s g " N Ly aTel 1o
’q‘- e 9 | converler error verler eror Replace the contral PC board, i
[ Contrel circuit 170
=) Ty cut COes
L TOoo fault 1 ) el 1Y i
Control circuit 10 Data transmission error between e
H‘"_ -~'5 fault 2 CPUs. Replace the control PC board, , COeT !
r7r _ _pry Control circuit Q| R,
L TO 1 s S0 |
H ’ E s~y Mator code Selected motor code (C1-25) does ¢ .Ch=cc1(,mnludr T.Odgl.‘ WOtl(ir Lodc ‘Cl :"il | o~ |
o &F selection error not mach inverter capacity (CL-56). o e Mouel andimverier capaelty selec o !
) - o tion (C1-36).
7 - Check motor medel and motor code
y=7i = Motor code " Motor code set in C1-25 is not re- (C1-25). Sene
£ # | unrecorded - corded. * Check ~seting list for correct PROM ver- T
sion of motor code {C1-25). |
- Check that rated speed (C1-26) is within
y=7 — —' Constant setting Memory (EEPROM) data exceeded setling range. PR
| C T CC nngecror upperdawer limit. : * Check control constants. it
I * Replace the control PC board.
I Orientation card Selected orientation hit d . + Check orientatien card model and orienta- |
rvs _ g~ =y Orientation car elected orientation bit does nu L - S
= L 2F | misminch match orientation card. tion setection ?lgn.nl_(bn (1 ofC1-39). A
- Replace the orientation curd.
H, — y ¢| Inverter capacity Selected inverter capacity (C1-36) Check inverter model and inverter capacity |
L £ ¥ | selection error does not match the unit. selection (C1-36). |
',’:,'L - FS ROM error Memory (PROM) error | SoCD l
AL - F ! EEPROMcrmor | occo |
T I—I
|Hf_ - FE’, EEPROM e¢rror 2 Replace the control PC board. DGO
f i Memory (EEPROM} error ——
|,’-7"_ - Fg EEPROM error 3 SIS
AL = /F Y EEPROM crror 4 i CoCo
i Transmission berween the inverter |
Contral circuit i and the digital operator cannot be ! |
L PF L] fout1operator | established until 3 seconds after .| ) [ — |
tfransmission error)  supplying power. Built:in memory | - . | |
: . . T T ~- * Insert the digital operator connector again.
fault, WDT activated. . . 2l op =
S Transmivaion between the im—'er[ef « Check the wiring of power supply signal
L . line of ICN,
N and the digital operator 13 ¢stab- e ) i
Control circuit lixhed onc‘; fter supplying power, * Replace the control PC board. | |
’-_P ¥ X fauliZ operator ¢S alters FINE pOWET, — :
r FU ’ =(op " but later transmission fault contines.- .

transmission error)

for more than 2 seconds. WDT . i
j lime exceeded. S |

67



68

7.3

MOTOR FAULTS AND CORRECTIVE ACTIONS

If any of the following faulis occurs in the motor, check the cause and provide the relevant corrective

actions.

Table 22 Motor Faults and Corrective Actions

Fault

Cause

Corrective Action .

Protective funcuon has been activated.

" steps.

Check fault No. and carry out appropriate

~ Converter main circuit power is not turn

ON.

- Turn ON powei’ supply.
» Check supply voltage.

Inverter cutput disconnection, improper

CoNnecion

Check the wiring between inverter and mo-
oL -

Motor does not rotate.

Control signal does not function.

- Check sequence input signal on operation
status display (U1-09) (RDY, EMG, FWD
and REV).

« Check if speed reterence is input or not on
operation status display (U 1-02).

Torque limiting

Check whether external torque limit signals
TLL or TLH is input on operation status dis-
play (U1-09).

Motor winding wire disconnection

i - Check resistance between motor terminals

(& circuit tester necessary).
+ Replace the motor.

| Motor fault ¢rotor and stator rub together. -

broken bearing)

- Check motor shaft rotation manualiy.
* Replace the motor.

Control PC board faclt

Replace the control PC board.

Motor rotates slowly
or vibrates with no
rotation,

Inverter cutput disconnection. improper

: connecion

Check the wiring between inverter and mo-
10r1.

. Encoder signal fine disconnection. improper

connccion. loose connector

Check the wiring of encoder signal line.

Motor encoder fault

- Check for abnormal changes in motor
specd on speedometer or operation $1atus
display {U1=01).

* Replace the encoder o1 the motor.

Speed reference signal disconnection. im-

proper connacion

Check the wiring of speed reference signal.

Torgue limiting

Check whether external torque limit signals
TLL or TLH ix input on operation status dis-
play (LG1-09).

Control PC board fault

Replace the control PC board.

. Motor rotates in
- reverse direction.

Improper connecion of inverter output or
molor encoder signal line

i
1
Check the wiring according to the connecion |

. diagram.
;

{Cont’'d)



7 TROUBLESHOOTING

Table 22

Motor Faults and Corrective Actions (Cont'd)

Fault

Cause

Corrective Action

I' Motor dees not rotate
- al commandad speed.

Speed reference signal error

+ Check speed reference on operation status
display (G1-02).
- Readjust master speed reterence function.

* Incorrect setting of motor rared speed

Check the setting of control constant C1-26.

Motor speed adjustment error

- trot constant C1-12.

Check motor speed on operation status dis-
play {UI-01) and adjust the speed using con-

Speed is controlled by P control.

Check if PPIsignal is input or net on opera-
tion status display (U1-(9).

Torque limiting

Check whether external torque limit signals
TLL or TLH is input on operation status dis-
play (UG1-09).

Control PC board fault

Replace the control PC board.

Extended accelidevst
time

Soft starter fime setting crror
{Set time is too long.)

Check the setting of control constant C1-1ib,

Motor code selection error

Check the setting of control constant C1-25
on the setting list.

Torque limiting

Check whether external torque limit signals |
TLL or TLH is input on operation status '
display {U1-090,

Excess load on load machine

» Check load status on the load factor meter |
for loss and inertia moment wi the load
machine.

* Increase the capacity of inverter and mo- |
101, X

Control PC buard fault

Replace the coatrol PC hoard.

Heavy motor noise,
vibration

Inverter output disconnection

Check wiring between inverter and motor.

Grounding error of motor or inverter

Check continuity of motor and inverer to
see if they are securely grounded. |

Mal{unction due 1o noise
(Poor encoder characteristics)

- Check that encoder signal fines are sepa- |
rated from inverter output wiring or other
power lines.

- Check encoder cable specificutions
{whether ihe cable is a twisted parr
shielded wire}). |

Control constant setting error
(especialty speed control proporntional gain)

Check control constanis on the setting list. I

Motor installation error

Check for loose mounting bolts.

Unbalanced metor )

* Check if rotor is balanced. H
- Replace the motor.

Motor tault
(Motor bearing fault, rotor fault)

- Run a motor alone 10 check if noise and
vibration are within specifications.
* Replace the moror.

Defective load machine coupling or centering

Confirm that coupling and centering are ap-
propriate according 10 the connectivn with
load machtine.

Insufficient strength of load machine

Check the load machine for deformations or
resonance.

. Loose foundation bolis

machine.

Control PC board fauldt

Check for loose foundation bolis on load ‘
|

Replace the control PC bourd.

(Cont'd)
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Table 22 Motor Faults and Corrective Actions {Cont'd)

Fault

Cause

Corrective Action

Motor does not stop.

Control signal dozs not operate.

Check that operation signal (FWD or REV)
i open on operation status display (U1-09).

Control PC board fault

Replace the control PC bourd,

Motor does not stop
at orientation.
{encoder method
orientationy

Orientation signal ORT is not input.

Check that orientation signal ORT is closed

| on operation status display (U1-09).

Encoder signal line disconnection, improper
connecion. loose connecior

Check the wiring of encoder signal lines.

Enceder fault

- Check for abnormal changes in moter
speed on the speedometer or eperation sta-
tus disptay (U1-01).

* Replace the enceder or the motor.

Fault of erientation card or control PC board

Replace the orientation card or the control
PC board.

Motor does not stop

. at orientation.

{magnetic sensor
method orientation}

- Origntation signal ORT is not input.

Check that orientation signal ORT is closed
on operation status display (U1-09).

Incorrect transmission ratie setting

Verify the machine data for transmission
ratio values (C1-27 1o 29),

Magnetic sensor signal line disconnection.
improper connection, loose connector

; Check the wiring of magnetic sensor signal

lines.

Fauh of magaetic sensor or magnetizer

Rotate the load shaft and verify that ORG
signal lights once per rotation on operation
status display (U1-101),

Fault of arientation card or control PC board

Replace the orientation card or the control

- PC board.

Stop position ciffers

i from commanded
© position.

{encoder method
orientation)

Incorrect setting of stop position reference

Check whether the position reference is cor-
rect on operation status display (U2-04).

incorrect selection of binurv/BCD reference
or incarrect setting of BCD reference resolu-
tion

Check the serting of control constants C2-22
bit 3 and C2-12.

Incortect selection ot reference point atincre-
mental positioning

Check the setting of contrel constant C2-22
birt 3.

Improper setting of load shaft zero-point
position

+ Perform positioning at zero-point 1o mea-
sure posilion accuracy.

» Perform tune-up again to set the load shaft
Zero-point.

Encoder signaf line disconnection. improper
connection. loose connecior

Check the wiring of encoder signal lines.

Malfunction due Lo noise

(Poor encoder characteristicx)

+ Check that encoder signal fines are sepa-
rated from inverier output wiring or other
power hines.

- Check encoder cable specifications
{whether the cable is a twisted pair
shielded wire).

Control PC board fuult

Replace the control PC board.

(Cont’d)
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Table 22  Motor Faults and Corrective Actions {Cont'd)

Fault

Cause

Corrective Action

* Stop position differs
from commanded
postien.

{magnetic sensor
method orientation)

Magnetic sensor signal line disconnection. |
lonse connector !

Check the wiring of mugnetic sensor signal
lines.

Fault ot orientation card or control PC board

Replace the orientation card or the control
PC board.

| Orientatien comple-
, tion signal is not
- output.

Orientation signal ORT is not input.

Check that orientarion signal ORT is closed
on operation status display (L'1-09).

Incorrect sctting of selection signal
{Completion signal is not output at tuning of
initial setting.)

Set tune-up operation selection signal
tC2-22or C3-22. bt 4310 “ 1.7

Incorrect speed changing ratio sciting

Verify the machine data for transmission
ratio values {C1-27 to 29).

Position control preportional gain is high.

+ Check that no vibration occurs in the for-
ward and reverse directions near the siop
paosition.

* Lower position control propertional guin
to reduce vibration.

Position control propertional gain is Jow.

- Check that the load shaft has reached the
stop position on operation status display
(U2-03 or U3-03).

* Increase position control proportional gain
to reach the commanded position.

Fault of orientation card or control PC board

Replace the orientation curd or the control l
PC board. |
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APPENDIX 1

SPECIFICATIONS

-Table A-1 Standard 200V Series

Model UAASK —1FZ A-04 ' A-06 | A-08 A5 A9 | A2z | 330 J-87
Rated | 30-minute Rating 32 10 15 20 25 00 W 30
(PIU!DUI {5052ED) (3.7) (7.5) (11 (1%) (18.3] (22) {3 | 37
HP . i i 3 7.5 10 1520 25 30 40
s R: P g e R < - 1 A
(kW) Continuous Rating {2.2) 83) (7.3) (113 (1%} (18.3) (22} | (3N
Rated Base Speed ; 1500 L1150
|
speed ~ = -
(itnin) Maximum Speed 000 . 6000 4360
Output Torque at Base |~ 140 35 | 177 70.0 950 1176 1823 | 2490
Mot Speed Continuous Rat- | Ib-fi 10.4 17.4 358 51.7 7.6 56.9 134 183.7
otor | ing ©lkatmy (143 | (240 ] @ @ 1@ aam | gse | 254
Rotor Inertia (GD3f4) Ib-fi= 0,209 Nn411 1.617 0.739 1.614 1.970 232 6.122 8.063
(kgemd) (00088) | @0173) | 0.026)  0.032) | (0068)  (0.083) | (098) | (0.258) | (1.340)
Rotor GD* Ib-fi~_ 0.831 1637 | 2492 3061 | 6473 | 7.602 | 9278 24351 | 3227
(kgfm3) | (0.033)  (0.069) | (0105 | .129)  (0.273) | (0.333) ' (0.391) | (134 | (1.360)
Overload Capacity 120%. 1 minute of 30-minute rating
Vibration um) Al Vil
Noise Level 75dB (A) or less 8(1dB (A} or less
Ambient Temperawre. Humidity 0C 10 +40°C (32°F 1o 104°F). Y54 RH or less (non-condensing)
Approx. Mass Ib | 19 130 150 207 233 269 38 380
key | o (54 39) (68) {94) {1418) (122 (218) (263)
Model CIMR-M5A T 23P7 25P5 27P5 S 201 2015 2018 2022 2030 2037
fg’;‘“""“ Raling Input Current [0 6 | 76§ 262 357 ¢ 524 | 714 | 881 | 1048 1428
(C;);tmous Rating Output Current 1 7 1 a0 | 16 80 9% | 113 160
- | Controi Method Sine wave PWM inverter ( Vector control)
‘% Speed Control Range 40 r’min to maximus motor speed
E Speed Regulation (0.2% maximum speed or less
Overload Capacity 120%, 1 minute of 30-minute rating
Approx. Mass b (k) - 11{% 27(12) 35(16) : FF(20)
Width 3.94(100) 5.91 (150) o e
Dimensions in inches (=t (o)
(mm) 3 : Height 13.78 {350)
Depth 12.60 (321)
2 Model CIMR-MR5A —— 23P7  25P5 | 27P5 ; 2011 2015 2018 | 2022 | 2030 . 2037
H Required Power Capacily (KVA) 7 9 12 19 X BT 36 FER )
o | T -
- [ Gginous Rating fnput Current T 35 133 197 | 268 393 | s36 | 66l ™6 T2
{Cs;“i““”s Rating Output Current 5 176 26.2 357 524 71.4 8.0 1048 | 1428

Converter "4

_ : i
Three-phase. 200VAC (30:60Hz): 220VAC (30/60Hz). 230VAC (60Hz)

Power Supply

(Allowable vollage fluctuation: +10% ta - 155, allowable frequency fluctuation: 2
Line-to-line voltage unbalance: 5% or less)

Conitrol Power Supply

Single-phase. 200VAC (30/60Hz): 220VAC (30:60Hz); 230VAC (60Hz)
{Allowable voltage fluctuation: +10% to -153%. allowable frequency fluctuation:
Reguired power capacity: H00VA

Control Method

Power regenerative contrel {(120° current conduction)
g )

Overload Capacity

| minute at 1205, I second a1 2004 of inverter 3{t-minute rating

72

Approx. Mass b (k) 11 (5) | 2712 T 3516 37(26)
: 81 1182
Widih 3.94 (100) 5.91 (150) R | R
Dimensions in inches I G -th)
(mm) *3 Height 13.78 (35()
Depth 12.60 (3200
AC Reactor Code No. [ X10057  X10058 | X10059 ' X10060 [ X10061  X10062 _ X10063 | X1o064  X10120
(Cont’d)




APPENDIX 1  SPECIFICATIONS

Table A-1 Standard 200V Series(Cont'd)

Controller

Common

Model CIMR-M5A (1
CIMR-MR5A 1

I |
23P7 25P5 27P5 2011 | 2015 2018 | 2022 2030 2037

Ambient Temperature

0°Cto +55°C (32°F 10 131°F) {not frozen)

Heatsink Intake Air Temperature

0°Cro +45°C (32°F 10 113°F)

3

Storage Temperature ™

S20°C to +60°C (-4°F 10 +140°F)

Humidity 905 RH or less (non-condensing)
Location Indoor (protected from corrosive gases and dust), elevation: 1000 m (3280 ) or less
Vibration 9.8 m/s” (1G)at 10 to less than 20 Hz, up 10 2 m 7 52 (.2G)y a1 2010 50 Hz

Protective Structure

TEC IPON)
{Protecied so that parts of the human body cannot reach elecirically charged parts from the front)

*1 Rated output power is guaranteed when input voltage is three-phase, 200V (30:6ilHz). 220V
(20/6UHz). 230V (60Hz). Ifinput voltage is lower than 200V, rated output power is not guurameed.

*2 15-minute rating {30¢2ED)continuous rating tor model UAASKA-04FZ 3:3HP (3.7/2.2kW)

*3 Dimensions of Heatsink externally cooling type. Refer to APPENDIX 2 for Open chassis tvpe.

*4 An AC reactor is required between converter and main circuit power supply,

*5 Temperature during shipping.
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Table A-2 Standard 400V Series

Model A-06 | A-08 | At | A5 A9 | A2 J-30 | 37 | J-a5
UAASKC _ FZ%* % *E : |
Rated | 30-minute Rating 5| 10 D 25 30 S 60
Qlutpul (50%ED) (55 75 {11) (15 (185 (22 (300 (37 @5
HP o . 3 7.5 o - 15 20 25 3 | 40 30
(kW) Continuous Rating (3.9 | (5.5 (7.3) | {11y (13) (18.5) (22) (30) i (37)
Rated Base Speed 13410 1150
speed - = " R
{r‘min) Maximum Speed 00 . 6000 4304
Output Torque at Base [ Nm 23.3 00 | 950 117.6 182.3 2490 3068
Motor | Speed Continuous Rat- | jb-fi 174 51.7 70.6 86.9 134 183.7 2264
ing . tkgf'm} © (240} (4.87) (714 (9.74) (12.m (18.6) (23.4 (31.3)
Rotor Inertia (GD¥4)  Ib-fil U411 0.759 | 1.615 1970 2326 6.122 8.068 11.22
tkgrm?) (0173 | (0026 @ ©032) | (0068 | (0033 [0.098) | (0.258)  (0.340) | (0473
Rotor GD- Ib-fi 1.637 2.492 3.061 /478 7.902 9.278 2434 | 3227 44,85
(kefmd) | (0069 (0.105) | (0,129 | (0.273) 1 (0.333) | (h391)  (LO3N) | (1360 | (1.890)
QOverload Capacity : 120%, 1 minute of 30-minute rating
Vibration (u-m) V3 V10
Noise Level 73dB (A) or less 30dB (A) or less
Ambient Temperature. Humidity 0C to +30°C (32°F w0 104°F). 955RH or less (nen-condensing)
Approx. Mass b 119 130 | 130 207 238 | 269 481 580 753
{kg) (549 (=% (65) 9h (108) (122) (218) (263) {35%)
Model CIMR-MSA 45P5 47P5 4011 4015 | 4am8 4022 4030 | 4037 4045
f:)““““”s Rating Input Curreat ¢ 13.1 | 17.9 26.2 357 4.1 524 714 822
(C;’;“im”‘ Rating Ouiput Current 10.4 55 |20 28 | w0 W $6.5 20 93
: ; ] i
_ | Control Method Sine wave PWM inverter (Vector control)
% Speed Control Range 40 rmin 1o maximum motor speed
Z | Speed Regulation (r.2% maximum speed or less
Overload Capacity”™ 120%. 1 minute of 30-minute rating
Approx. Mass lb¢kg) 15 (5) 27{12) 35 (16)
) ) o Width 394 (100)) 591 (150 9.84 (230)
DllTlEn'iIOTIS in inches Height [3.78 (330)
(mm) -
Depth 12.60 {(320) _
Modet CIMR-MRSA —— 45P5 47P5 4011 4015 4018 4022 4030 4037 | 4045
i
5 Required Power Capacity (kVA} Y 12 19 24 30 36 R 6h | 70
© inoes Rati ¢
g% |Conuncus Rating Input Current |- 7 9.55 13.4 197 | 265 . 3 93 | 536 | 662
5 (A) :
O . e Rati -
Fs;llnous Rating Output Currznt 88 . 131 17.9 26,7 35.7 4. 334 1.4 §8.0
2 i . :
I Three-phase, 400VAC (30:60Hz): 340VAC (2(¥60Hz): 460VAC (60HZ)
" | Power Supply (Allowable voliage fluciuation: +10% to - 15%. allowable frequency fluctuation: =%,
*% Line-to-line veltage uabalance: 55 or less)
z Single-phase. 200VAC (50:60Hz): 220VAC (SU/60Hz); IA0VALC (60HZz)
8 Control Power Supply {Allowable voltage fluctuation: +10% to -13%. allowable frequency fluctuation: =36¢)

Required power capacity: HO(VA

Control Method

Power regenerative control (120° currem conduction)

Overload Capacity

1 minute at 120%., 1 second at 20075 of inverter 30-minute raling

.74

Approx. Mass Ib (kg) 113 27(12) - 4621)
['Width 3.94 (100 3.91 (150) 9.84 (250}
]‘)imeq:_i}ions in inches Height 13.75 (350)
(mmj = — o
i Depth 12,60 {320y
AC Reactor Code No. X02301 ¢ X10099  X10100 [ X10101  X10102 | X10103 | X10104  X14103 [ X10106
(Cont’d)




APPENDIX 1 SPECIFICATIONS

Table A-2 Standard 400V Series(Cont’d)

Controller
Common

Model CIMR-M5A —— ! ' , !
CIMR-MR5A — © 45P5 47PS - 4011 4015 | 4018 f a022 | 4030 4037 , 4045
Ambicnt Temperature FC 1o +35°C (32°F 10 1317F) (not frozen)
Heatsink Intake Air Temperature 0FC 10 +453°C (32°F 10 113°F)
Storage Temperature ™ -20PC 10 +6U°C (-4°F to - 1H0°F)
Humidity 9% RH or less {non-condensing)
Location Indoor (protected from corrosive gases and dust). clevation: 1000 m (3280 ft) or less
Vibration 9.8 mis- (1G)at Hi o less than 20 Hz, up 1o 2 m 7 &= (0.2G) a 20 1o 30 Hz
1EC [POD

Protective Structure i .
v - (Protected o that parts of the human body cannot reach electrically charged parts from the front)

71 Rated outpul power is guaranteed when input voltage is three-phase. 400V (50:60Hz), 430V
(30960Hz). 460V (60Hz). T input veltage is lower than 400V rated output power is not guaranteed,

“2 Dimensionsof Heatsink externally coeling type. Referto APPENDIX 2 for Open chassis tvpe.

“3 An AC reactor is required between converter and main circuit power supply.

“4 Temperature during shipping.

*5 When using model 3U37 and 443 inverters. overload capacity is limited if the tlemperature of
heatsink intake air is high, Following diagram shows the operating time at 1 -minute rating and
the heatsink intake air temperature.

A

60 7 P

Operating Time at 40

1-minute Rating (s}
20 ¥ ' )‘-\
15~ - - - e e e e e e e e oo .-

50

(=]
iy
=]
n
o
]
o

Heatsink Intake Air Temperature (C)
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Table A-3 winding Selection 200V Series

Model UAASKL__ FZ | B-06 B-08 B-11 B-15 | B-19 B-22- B-30
Rated 3{-minute Rating : 7.3 10 15- 20 23 30 40
Qlutpul (S0%ED) | (£.5) (7.3) (11) (15 (18.5) {22 30
HP Conti R T3 10 15 20 as 27
ont s Rat g g iy I
(kW) inuous Rating ‘ 37 i (7.3 (L {15y (18.9) | (20
Rated ' Base Speed |- 400
speed _ - - :
{rimin) Maximum Speed 6000 4800
Output Torque at Base | N'm P03 143 262 358 | 2
Motor Speed Continuous Rat-  |b-N1 3 76 1059 193.6 2645 326.2
ing (kgfm) (7.21} (10.7) (14.3) (26.7) {36.3} (43.0
Rotor Incrtia {GDZ4} bt 1614 1.970 2563 6.146 11.22 13.00
(kgm?) (0.068) (0.U83) (0.108) {0.239) (0.473) (0.348)
Rotor GD? Ib-ft 6,474 7902 10.25 24.54 44.90 31.97
{kefm?) {0.333) (0.432) (1.034) {1.892) (2.190) (2.492)
Overload Capacity - 120%. 1 minute of 3(-minute rating
Vibration (lwm} A% Vi
Noise Level 75dB (A) or less ; B0dB (A) or less
Ambient Temperature. Humidity {FC w +30C (32°F to L04°F). 95%RH or less (non-condensing)
Approx. Mass b 207 - 23§ 291 431 393 . 943
kg) 94 C108) (132 (218) @5 b 43m
Model CIMR-M5A [ | 25P5 27P5 20M 2015 | 2022 i 2030
I
Continous Ruting Input Current 17.6 26.2 35.7 s24 | 71a £8.1 1045
(A) .
g:);ltlnous Rating Output Current 31 31 40 % 60 | 98 | 113
: 1
Control Method Sine wave PWM inverter {Vector control)
& | Speed Controf Range 40 rimin to muximum mofor speed
E‘ Speed Regulation (1.2%: maximum speed or less
£ [Overload Capacity 120%. 1 minute of 30-minute rating
Approx. Mass Ib (kg) 11(5 2701 35(16)
Applicable Magnetic Contactoer HV-75AP3 HV-150AP3
Model
S “Width 3.94 (100) 591 (150) - 784 (200
l‘)|mer1::i_!mn5 ininches Heizht 13.78 (350)
(mm)* F—= ,
Depth 12.60 (320)
% Modet CIMR-MRSA . 25P5 27P5 201 2015 2018 2022 2030
g Required Power Capacity (kVA} 9 12 19 24 3G 36 18
O ; pvr
:::)mmous Rating Input Current 133 19.7 268 303 536 601 286
E:)nllnous Rating Output Current - 17.6 26,2 357 s34 7.4 881 1048
e Three-phase. 200VAC (30:60Hz): 220VAC (50:60Hz); 230VAC (60Hz)
& | Power Supply (Allowable voltage fluctuation: =105 to - 1552, allowable frequency fluctuation: =5%
h;: Line-to-line voltage unbalance: 5% or less)
g Single-phase, 200VAC (31:60Hz); 220VAC (30:60Hz): 230VAC (60Hz)
O | Control Power Supply {Allowable volrage fluctuation: +10% 10 -13%. allowable frequency fluctuation: +5%)
Required power capacity: 100VA
Control Method Power regenerative control (120° current conduction)
Overload Capacity | minute a1 120%-. 1 second at 2004 of inverter 30-minute rating
Approx. Mass ib (kg) 11{3) 27 (12) 35(18)
) . Width 3.94 (100) 5.91 (130) .84 (200)
Dlmerlilons in inches Height 13.78 (350)
(mm) =
Depth 12.60 (320}
| AC Reactor Code No. [ X10038 | N10059 X 100601 X10061 | X10062 X10063 X1006+
(Cont'd)




APPENDIX 1  SPECIFICATIONS

Table A-3 Winding Selection 200V Series(Cont'd)

Model CIMR-M5A ] ! |
25P5 27P5 1 20N 2015 . 2018 To2022 030
CIMR-MRSA —] e _ 2
1
Ambicnt Temperature 0°C 1o +55°C (32°F w 131°F) (not frozen)
'=6 5 Heatsink Intake Air Temperature 0°C 10 +43°C (32°F to 113°F)
£ £ [storage Temperature 3 -2PC o +60°C (-4°F 10 +130°F)
= £ .
S é Humidity 9i1% RH or less {non-condensing)
Location Indoor (protected from corrosive gases and dust), elevation: LT m (3280 ft) or less
Vibration 9.8 mis” (1G) at 10 to less than 20 Hz, up to 2 m ¢ s= (0.2G) at 20 o S0 Hz
atective StaLcture IEC IP()
Protective Structure . (Protected so that parts of the human body cannot reach electrically charged parts from the front)

“1 Rated output power is guaranteed when input voltage is three-phase. 200V (30/60Hz). 220V
(30760Hz). 230V (6UHz). Hinput voltage is lower than 200V, rated oulput power is not guaranteed.

‘2 Dimensions of Heatsink externally cooling type. Refer o APPENDIX 2 for Opea chassis tvpe.

*3 An AC reactor is required hetween converter and matn circuit power supply.

*4 Temperature during shipping,.
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. Table A-4 Winding Selection 400V Series

1
Model ' : - | .
UAASK —— FZ% % *E B-06 B-08 B-11 B-15 : B-19 B-22 : B-30
- A i i
Rated . 30)-minute Rating 10 13 : 20 25 30 40
Output | (30%ED) (7.5 (11} (15} (18.5} (22) - (30
HP : < et 3 7.5 10 12 : 20 2s 27
(kwy | Continuous Rating @7 (3.5 (7.5) (n (15) 85 |2
Rated Buse Speed 00 400
speed ~
(r'min) Maximum Speed 6000 4800
Output Torque at Base N'm 7l 105 143 262 338 442 477
Motor ] Speed Continuous Rat-  |b-ft 323 7i6 5.9 1936 I 2642 3262 3518
ing ; (kef-m) 7.2 (10.7) (14.5) 267y (36.5) (45.00 (48.7)
Rotor Inertia (GD=/4}  Ibfe= 1.614 1.970 2.503 6.146 s 11.22 13.00 14.78
(kg'm-) (0.068) (D083 {0.1038) {.239) (0.473) (0.548) (0.623)
Rotor GD* 1b-i2 6478 7.902 1025 2434 4450 | 5197 3914 7
{kgf-m7) (0.273) (1.333) (0.432) l (L.034y (1.892)  ° {2.190 | {2.492)
Overload Capacity 12057 1 minute of 30-minute rating
Vibration {u-m) VA V10
Noise Level 75dB {A) or less 8UdB {A) or less
Ambient Temperature. Homidity -~ rC 10 +30°C (32°F te 104°F). Y5%RH or less (non-condensing}
Approx. Muss Ib 207 225 291 ETY R 7 O B 943
(kg) 94y (1U8) (132 (218) (355) D (A0 (13
| Model CIMR-M5A —— 45P5 47P5 4011 4015 4018 4022 4030
| (C;;umous Rating Input Current ey 131 17.9 262 157 | i | <34
‘(_f;l})minous Rating Output Current 104 ! 155 20 2y a0 49 565
Control Mevthod Sine wave PWM inverier (Vector control)
© | Speed Control Range 40 r7min to maximum motor speed
§ Specd Regulation (1.2%7 maximum speed or less
£ [overload Capacity ) 120¢%. 1 minute of 30-minute rating
Approx. Mass Ib (kg 115 | 27012 35 (16)
Applicable Magnetic Coentactor HY-TSAPS HV-150AP3
Model
) . Width 3.93 (10 | 391 (150 9.59 (25
Dlmen..\;\lon:-: in inches Heizhe 13.78 (330
(mm) - » -
: Depth 12.60H{320)
Model CIMR-MRSA 1 45P5 47P5 4011 4015 i 4018 4022 4030
& Required Power Capacity (kVA) 9 12 19 24 30 36 48
2 Continous Rating [nput Current 6.7 985 134 19.7 368 331 193
5 |w _
© Continous Rating Output Current 28 ) 131 17.9 260 357 141 534
(A) i
Three-phase. 200WVAC (FI60Hz): 220VAC (50:60Hz): 230VAC (60Hz)
¥ | Power Supply {(Allowable voltage fluctuation: +10%- to - 15%, allowable frequency fluctuation: = 36:.
o Line-to-ling volage unbalance: 3% or less)
§ Single-phase, 200VAC (30/60Hz), 220VAC (S0/60Hz): 230VAC (60Hz)
5 Control Power Supply {Allowable votiage fluctuation: +10% to - 13%. allowable frequency fluctuation: *35%)
(&) Required power capacity: 1ODVA

Control Method

Pawer regenerative control (120° current conduction}

Overload Capacity

1 minute al 1205, | second at 20005 of inverter 30-minute rating

78

Approx. Mass tb (kg) 11 (5 271 46 (21)
. [ Width 3.94 (100) 391 (150 [ 984 (250)
I.Dlmen'si\lons ininches oo 13.78 (3530)
(mm} - = -
Depth 12.60 (320)
AC Reactor Code No. X501 b X1009y X10100 X1010] | X10102 X1{103 | X10104
{Cont'd)




APPENDIX 1 SPECIFICATIONS

Table A-4 Winding Selection 400V Series(Cont'd)

Controller

Common

— 5
Model CIMRMSAL = oo ‘ 47P5 . 4011 4015 | 4018 4022 | 4030

CIMR-MR5A —

Ambient Temperature

(0°C 1o +35°C (32°F to 131 °F) (not frozen)

Heatsink Intake Air Temperature

0°C to +45°C (32°F to 11 °F)

=

Storage Temperature >

~20°C 1o +60°C (-3°F 10 +140°F)

Humiditx

905 RH or fess (non-condensing)

Location

Indoor (protected from corrosive gases and dusty. elevation: 1000 m {3280 f1) or less

Vibrution

9.8 ma {1G) at 10 to less than 20 Hz. up 10 2 m 7 s= (0.2G) ot 2itio 30 Hz

Protective Structure

IEC 1PO0
(Protected so that parts of the human body cannot reach electrically chirged parts from the front)

*
—

20-minute rating (506 ED) / continuous rating for model UAASKB-30FZ**=E 4(:27HP

{3020k W}

=2 Rawd output power is guaranteed when input voltage is three-phase. 400V (30:60Hz), 440V
(30°60Hz). 260V (60Hz). Iinputyoltage is lower than 400V, rated output power is not guaranteed.

*3 Dimensionsof Heatsink externatly cooling type. Referto APPENDIX 2 for Open chassistype.

“4 An AC reactor is required between converter and main circuit power supply.

=5 Temperature during shipping.
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APPENDIX2 DIMENSIONS

2.1 INVERTER (VS-626M5) Heatsink Externally Cooling Type

The figures below show a 200V 10HP (7.5kW) model.

] § Air
ﬁj@j a0
. I - H I ]
! ! . __L!.i.lH,I,J | I
I H : [] H

ﬁ g | .
Bl |
= | Max.70mm ]
| " (276inchesy | ... .. e F I
[ LT

» @_QK—'— ¥y = 2 i
T |y ‘

| | 'Q Air
I W1 | ad _‘_ D1 - D2 -
-] e = -

Fig. A-1 Dimensions of VS-626M5
Table A-5 VS-626M5 Dimensions and Approx. Mass

Heatsink Externally Cocling Type Dimensions in mm (inches)
Voltage Model CIMR- ! | Approxl !
Class  [MSA_1 . w H D | wi | W1 | H2 | DI | D2 | Mass | d
kg (Ib)
23P7 : '. |
Saps wo |30 Dso | oo e [0 [ T bos |
| 2P ey [a378) 26 (295 (1299 (039 (748 (1) i [T
27P5 ; i
2011
MOV 2015 130 1 350 1 320 w0 330 oI 130 . 120 | ys
cluss 018 (3.9 (1378 (12.6) (3.9 (1299 (0.39) | (7.48) (312 (20} T
2022
200 | 330 1 320 150 330 10 190 130 16
203 : i
20530 &N (1378) (1260 (591) (12.99) | (039) | (728) ' (5.12) | G
2037 a0 | 350 | 220 | 250 | 330 10 190 130 | 26 'M o !
= (1181 [(1378) | (126) | 984 [(1299) | (039) | (748) | (5.12) | D)
45P3 : ’ ' "
T 100 . 3[0 5 320 73 | 330 | 10 190 | 130 6 M
o 394y [z | azey | 295 101299 7 ©39) 1 (748 | a2 | (3 S
4011
4015 ! . ,
400V 018 150 | 350 320 100 | 330 10 190 130 12 7y
class L S sy (a3 | (126 | (393 (12991 0.39) | (F48) | (512 | (26 =
4022 i
2030 !
1037 250 | 350 | 320 | zo0 | 3320 10 190 130 6 s
’ (984 1(13.78) | (12.6) (78D (1299 039 ' 748 [ G139 B
4045 : i ! i i :
- - 1 N Il H




APPENDIX2 DIMENSIONS
2.2 INVERTER (VS-626M5) Open Chassis Type
The figures below show a 200V 10HP (7.5kW) model.
il b _T - i Air
& E P ) K E T
S S == ﬁ"
b . . |
E HL 0 |
= T ! :
i |
| Max.70mm ] |
| (2.76 inches: {11710 ]
& @RI 1 i
'B‘_IE ¥ oo
Y T
wi |
W T 4-d D
He—
Fig. A-2 Dimensions of VS-626M5
Table A-6 VS-626M5 Dimensions and Approx. Mass
Open Chassis Type Dimensions in mm (inches) |
Voltage |Meodel CIMR- | | A '
, _ PRIoX. =
Class IMSAL— | w = D WA H1 H2  Mass , d
! | koo |
:JE 100 s | 3 73 . 370 ! s | 6 | B |
™ Goh | asie | gz o @usy | aasm o 3o | an M
I 27P5 | | |
| T ||
2011 :
200V B
las 2015 = - ~ N 35y
class 1511 L 470 324 1030 455 6.5 M3
018 Gon | (g5 (1276) | 39 | (1791 (0.26) 7 |
- 16.5
2022 @h
030 T 6.5 215 s |
| - {(7.87) (18.3) (12.76) (391) (1791 {026} 47 | -
- - 1
433 w00 oaws ¢ 324 75 370 7.5 T s |
1785 (3.94) | (s.16) | (1276 295 (1457 | (050 (1%) | 2 |
; o
400V 4011 | 16 | '
C]ﬂSS J915 - ; - ) (35)
= 150 4710 324 100 453 6.3 | | hgs
2018 (5.91) {18.3 (12.76) {3.94) (17.91) (026) | M3
. . . | 165 I
i' 4022 _ | i 5 36) | |
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2.3

The figures below show a 200V 10HP (7.3kW) model.

Fig. A3 D

% Air
PN
i
;_.ﬁ
§ Air
~N
- - b2 :
o "l

imensions of VS-656MR5

Table A-7 VS-656MR5 Dimensions and Approx. Mass

CONVERTER (VS-656MR5) Heatsink Externally Cooling Type

Heatsink Externally Cooling Type Dimensions in mm {inches)
Voltage |Model CIMR- . . ! ! I Approx.
Class  [MRSA W H D Wi H1 H2 D1 D2  Mass |d
: kg (Ib)
23P7 ! |
~apa o 350 | 320 30330 1 1o we 13 i A |\ﬁ
- Gahy (13 | (126 | 295 [a2edy 03 G488 SIn o abh T
27P5 |
2011 |
200V — : i
Class ns 150 350 | 320 | 1o0 o330 w o150 12 ys
018 (3.91) |13 | (2.6 T 3.9%) (1299 (039 j (748 | (SA 0 @6 |7
2022
S03H) 200 35 320 150 330 10 190 0 |1 M5
- (FR7) 1378 | (12.6) 1 (391 (1299 (039 (F48) 1 G | 3H T
15Ps 1
45PS 100 330 320 75 330 10 | 190 | 130 | 7 i M3
47P5 (3.99) ©(1XT8) (12.6) | (2.95) {1299 (0.39) * (748) § (5.12) | asy
011 i
4013 < 2z - - .
150 350 320 100 330 10 190 130 12 M5
400V 1018 (.013 (13,785 (1260 | (394 | (1299 | (0.39) | (748) § (5.12) | (26)
class o :
4022
4030 :
|—.4”.,__ 250() 330 320 200 330 10 190 170 ! M5
(9.84) {37 | (1261 | (787 [(12993 | (0.39) | (748) I T @6
ST : ' ; | |




APPENDIX 2

DIMENSIONS

2.4  CONVERTER (VS-656MR5) Open Chassis Type

The figures below show a 200V 10HP (7.5kW) model.

T — &

™

Air

: “’Hl"ﬂ'Jlnmﬁ == —T
A 7 HE G -

' ﬂ .[: |

Fig. A-4 Dimensions of VS-656MR5

Table A-8 VS-856MR5 Dimensions and Approx. Mass

! Heatsink Externally Cooling Type Dimensions in mm (inches)
‘Voltage Model CIMR- ! ] | A
! . pprox.
Class  |MRSAL w H D Wi H1 ‘ H2 Mass | d
- 100 s 324 7= 70 | 73 | 6 |
=P (93 usie) (2 | oes | gasn o @3 gy |[MS
27P5 |
|
2011 |
oy ,1.2
class - 20IS n e N < ) (35
clas: 150 470 a4 100 455 6.5
, (5.91 (18.5) 12.76 £3.9) 17.91) 0.26
20158 (320 ¢ { ) R ! ’ (=) 16.3
222 | (36)
200 470 154 455 | e U5
| 13 - - i M5
130 (TR | (83 (5.91) | 1791 026 | RS
1 1
= T
B w0 | 3 324 | 50wl s L
47Ps (394 (E5.16) . (12.76) C(AETY 1 (030 (18) | -
400V 01l | | 6o
slass IS (35
© 013 150 470 a4 100 435 1 63 " s
I 2018 (5.91) (1£.5) (12.76) (3.94) (17.91) {0.26) s e
5
, ! | 165
122 . [Jﬁ)
w2 | | | |
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25 PANEL CUTOUT DIMENSIONS (Heatsink Externally Cooling Type)

Refer to Table A-9 for panel cutout.

. W
| we Wi 4 ®C
§| = A
= - - ) o
[ Iy
- ]
|k z
/ u
A 4 !
’ V
% '/é I
/ B
E‘ Openin 2
1 pering 7
TE Z I
7 |
.E 7|
y 7
Z 7
z z
|7
4 4
1
[ q.l
‘I ] - - I'
C\Il' IWI |_V.Vé\
o W4
W3 W6 ' \\ Dust Gasket (Hatched Area)

Note: Gasket is attached on mounting area
of converter and inverter unit.

Table A-9 Panel Cutout Dimensions in mm (inches)

CIMR- ’ | . |
voitage | M3 —! w oiwt |welws wa,ws | ws ! H 'HI  H2 | H3 | M |HS ‘ He | ¢
class ! -

MRSAT

;:l‘:1 99 7S | 12 | 35 P85 ss f 89 |30 | 300 W aE o 28 | 300 | 22 ](fff4|
;‘.’__P; G390 295 [047) 014y 1 (0.33) (0.2 | (3.30) T(138) (13 (0.29) [ (@r71) P (L10) {118y (N.8F) di;) |
2011 b |
2013 149 1 100 24.5 4.3 ] 20 140 350 230 10 13 28 300 22 (0.2 |
2018 (3.87) (3.94) [(0.96) | {0.13) (0.79) ©.79) | 5.31) Tz 13,0y 5 (0.3% | (0.7 | (1.10) (11.8) | {1.87) -d".-_1 |
200V 2022 ; " : ! a)
class L3
3030 199 150 24.3 4.5 20 20 190 330 330 M 18 28 300 22 (0.23 |

203 | (7.83) 1(5.91) 1 (0.96) [ (0.18) *{0.79) (0.79) i (7.48) [(13.8) 1 {13.0) . (0.39) | (0.71) [(L.10) | (11.8) irn.s?, | di:_u)
’ i

00 42 24 = = - Ar - azr an 1) Ay - oy ©7

2037 299 230 | 233 45 20 20 2494} 330 330 10 18 28 300 2 (.28

- (178 [(984) (0.96)  (018) [(0.79) [(©0.79) (11.42) [(13.8) [(13.0) (0.39) 1 (0.1 [(1.10) | (1L8) | {B8F) | Ty
i - L

pa i g = . c acq - 2z . A 6

. 45P3 99 75 12 3.5 8.3 53 89 350 330 0 18 28 300 22 (0.24
| 47P3 (3.90) (295 | (047) (0.14) |(0.33) |1.22) | (330)  (135) I(IS.U} i0.39) [10.71) (1.10)  (118) (087 | 4o |

' i 1

7 | o < i 2z bl i 3 - + D6
400V | 149 100 245 4.5 20 20 140 ° 330 330 10 13 28 300 22 .4
cliass (SB7) (3.94) 1(0.96) (WIR) (079 [(©.79) ] (5531 | (138) [(33.0) [(0.39) 1071 (L10) (11E) 087 g, ‘
| | | ' | i |
: =\ = 3 as ©aan : 3 | g | - bl oo
) i 1037 244 200 45 45 20 20 240 350 33 10 18 ! 28 ' 3w 22 (.24
| | et l(q.sm |f"b") Lanoey 1 (0.18) [ (0.79) | (.79 | (9.45) I(t3.8) i(ls.n'; {(1.39) " {0.71) |(1.l()) lm.s) ((_a.a?}l diay |
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APPENDIX 2

DIMENSIONS

2.6

CALORIFIC VALUE AND COOLING AIR SPEED

Tables A-10 to A-13 show the calorific value and cooling air speed of the inverter and the converter

unit.
Table A-10  Calorific Value and Cooling Air Speed of Inverter Unit {200V class)

Inverter Model i | I
: 3P7 2 1
IEMR-MSA — 2 25P5 27P5 011 2015 2018 | 2022 | 2030 | 2030 |

B - T T -

* Con- AN Cor- 30- Coen- 30 Cen- 30- Cen- i Con- 30 Con- ~ 20- Con- | 3)- | Cun- | 20- |
iOulpul tinu- min- nu- min- unu- min- how- m:n tinu- min Enu- min tinu- min tia- min- nr- min- !
: cus ule o ule v L Jus cle eus uie us ule ouy [ (L .3 | a2 RITEY ulc
| Open chassis type . | .

Total calorific value 185 . 257 ;185 | 257 [ 244 . 316 | 207 (427 [ 454 | 597 {565 | 680 | 717 836 | 869 147 1061 [ 1344
| W ] o
| |Oulsidc of - ) I
, Heatsink "hearsink 127 ;188 | 127 188 | 167 229 [ 218 3200 | 333 | 436 . 42] [ 519 | 53T 638 630 [ 887 | & 1029
external- |(W) | | ! |
II I" cool- Tinoige of ) !

NS IVPE hearsink SR | 69 | 38 69 77 | &7 89 107 119 [ 141 144 16l 180 [ 19% | 219 | 260 | 252 | 31%
| | ||

Cooling air speed 55
; near heatsink (mis) - |

Table A-11  Calorific Value and Cooling Air Speed of inverter Unit {400V class)
I T
Inverter Model | :
45P5 47P5 4011 401 4018 4022 4 4037 4045
CIMR-MSA[ > ! 0 ‘ ° 0 o 030 | o
I Cen 30 Cap- al- Can- - Cen- ! a0 Cor | ) Con ! R Cin i Con- - Cen- )
|Ou1pul licu | min ticu- | mic- dieo- | min- | dw-  omime ) odee mine 5 omine tcs- | mine | wew- | min tnu- | omir
° oL . € s uge us Lle Ay ule us uly vus HY (e Lo | FLN LY uts ous Ui
1 ] 1
| Open chassis type | I i :
! Total calorific value 117 5192 170 247 . 273 ‘ 288 | 354488 512 [a83 1630 | 674 | 739 939 v34 | 1130 (1298 ' 169] ‘
(W) | | ' | i i
Ourside of ! l | i | | | l

Heatsink . heatsink 56 ! 120 94 1539 146 ‘ 159 ‘ 207 321 3 | agE 1419 |4*" |4b‘5 641 612 ° 778 D910 1243
externaul- |(W) | : i | 1 | | [ |
|Il" coal- Ipgide of ; ! | | ' i ' |
ing type Ihtulsink I a1 I 20076 88 127 ‘ 129 | 147 | 167 184 | 193 (211 | 217 | 2710 298 322 | 352 | 385 | 44

W) | | | | : L

Coaling air speed 2z

near heatsink (més}
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Table A-12  Calorific Value and Cooling Air Speed of Converter Unit (200V class)

I i g - T
Converter Model - | | | ' |
p7 5 7 11 | 201 201 29 2
|CIMH-MH5A ; 23 25P5 | 2 P$ 20 ' 5 8 20 7 2030 | 037
! Con- 3u- Cor- 30- I Com- | 30- Coer- ! 3 o - | Cun- ! - Cen- ! 30- Con- 30- Can- | 30- |
Outpul tina- min- lizu- m:n- iine- - omia- tiru- rzin- tinu- | m:in- ne- min- tinu- min- tiru- | min- | zne- mir-
| RUTES ule cus utz | ous . e Qs e oS poulx | aus | e aus Lle us ute | s | cle
! Open chassis type ) . ! i | ! ) | ) | I !
Total calorific value | 84 | 108 | ¥4 | 108 | e 142 152 197 | 204 | 354 273 318 (335 | 380 302 Ladr | 524 je9s
(W) ! .
' “Outside of [ | :
Heatsink ; heatsink 40 6l Bl 60 | 38 79 82 i21 | 116 | 158 165 | 203 j203 | 24t | 232 316 ; 331 i426 H
“externally I(W) ; !
|cooling | 1nside of | | :
type | heatsink 44 | 48 | a9 P48 T el ; 65 | 5 | 6 ¢ 8% 96 103 | 115 | 122 | 139 | 160 | 175 | 193 | 272
(W ’ [ i ' )
: ") | | | ] ) i ] ]
i Cooling air speed near 55 |
heatsink {m/s}) - |
Table A-13  Calorific Value and Cooling Air Speed of Converter Unit (400V class)
i i T
Converter Model | : | | :
e p | .
CIMR-MRSA ; 45P5 47P5 , 4011 4015 4018 4022 7 4030 4037 4045
i | Cen- 3ii- Con- 30- i Can- | i ’ Coz- 0. | Cen- | - Cor.- | - | Cm- | 3 Cen- : - Cor- 20
IOulpu[ Cunue jomine oticw- m:p- | tnu- mias §owswee | omine wc- mia- [ tise- | mine oo min- nu i ting- min-
i AR [ (nl cux ute os o odlc (415 ule aus | e cus ’ ur LIRS 1 . aus | uic aud | [
| Open chassis tvpe : II |
" Total catorific value 38 FE T a8 117 " 138 | 185 09 C 193 210 ;233 [ 230 | 310 | 356 | 365 393 | 435 | 477
W) | ' . T
i Qutside of ’ ' ) | , !
IHcmsink heatsink g . 32 2w 39 40 3R 39 79 79 93 o | 113 | 118 ' 157 © 138 i 156 | 200 [ 236
externally (W) | i : i I - |
j cooling Inside of | !
[type heatsink o4 47 |49 | 77 B0 126 | 130 114 17133 | 135 192 | 199 207 [ 212 [ 235 |241
| (W) | | i L |

Cooling air speed ncur
heatsink (m:s}

13
(=]

I
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APPENDIX3 PERIPHERAL UNITS

APPENDIX 3 PERIPHERAL UNITS

3.1 SPECIFICATIONS OF AC REACTOR (Model: UZBA-B for 50/60Hz)

A Reacter

g1z Converter
V5-656MR5
TiL3

Select an AC reactor from the table below according to converter (VS-656MR3) model,

(1) 200V Class

Cimensiors ir mm {irches}

Fig
Czeeho |, 1 .
oo A 4y | B LB g c1 cz D £ F ol
‘Max | Max:
g |
WPrN | Mf
cos |
25PS O hS 153
| o Me
1
i [ Mh |
2R Ay : M6
90 | Ab
2z e L ! ™Mb
1650 M6
EE] [ M

{2) 400V Class

T
! | e -
—— . Dimens-a4s ir mm: {'nches) Apsoe | Fear
tawce  CoveMe. = B1 . H ] § i | Mass | iLess
CrH (o Al B . B2 Ci cz D ! E F i J K L M W
i ;

45P3

47p3

EEN| L

0051 1

HiS 1

422 1

e | ey FXgad ||

LR BTV (O HO |

s IZE 0 AR XDl 1




88

Flg i &-M: “&rm nals

UXVYWZ '
[Ee——] 3

E ] !

Narreglate

-L
by :
1) - E !
Msunt ng ...B—E
Bolts I Bt _ B2
L T
Detai's of -— 1!
Mcunti~g x
Bolis i
Fig. 2
| Al
1
| UXxvyYw?z
} — [
5
1
<-J:
Yourtirg ———————————
Bote B 1 B2
Detals of *L—-— 1
Mounting 4
Belts i
i
Flg. 3 &-M: Terminals
X Y r4
u v o w
i
£
|
1
i
O
1
T.
4-J:
Mounting
Bolis

Detaiis ¢ i ———

!

1
Mcuntirg ' [
Bolts



APPENDIX 3

PERIPHERAL UNITS

3.2

SPECIFICATIONS OF MCCB AND MC

1MCCB  1MC Lo

(Note) R—oﬁo—N\—n-o-—-fU‘O'\-é RiL1

e s Moy Ll o
T —oﬁo—N\—"—ofU'U\-ﬁl) TiL3 —

2MCCB  2MC
VamaN
Single-phase ' —C O—/\/\‘—| Al :l
200VAC
t—3S o V\—| A2#t

V5-656MRS

Main Circuit Power

Supply Input

Control Power

Supply Input

{Note) For 400V class. 3-phase 400VAC is used.

Select MCCB and MC from the table below according to converter (VS-636MR3) model.

:l To Motor Cocling Fan

T
Vol | Converter Power -
oltage | Model Capacity - MCCB Rated Current (A) MC Rated Gurrent (A)
Class | (kVA) !
: CIMR-MR5A
] 1MCCB 1MCCB 2MCCB 3MCCB 1MC 2MC
23P7 7 30 3 3 24 3
23p 4 a0 3 3 i 3
27PS 12 30 3 3 40 3
2011 19 75 3 3 61} 3
200V = ~ . . -
20 24 1 3 ! 3 35 3
Cluss "ns e
' 2018 30 125 3 3 : 10 3
2022 36 150 3 : 125 3
2030) 4% 175 3 3 150 3
2037 fil 230 3 3 200 3
45P3 9 20 3 ! ul : 13 3
t 47ps 12 28 3 ; 2 C20 3
! 2011 19 40 3 ol 30 3
4013 24 i 30 3 2 40 3
ETAY > ; <
4018 30 ! it 3 2 } 3
Class | ) ! 0
I 1()22 36 75 3 2 60 3
' 130 48 100 3 2 S0 3
| 4037 60 125 3 2 10 3
| 3045 22 150 3 2 I 123 3
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3.3 MAGNETIC CONTACTOR SPECIFICATIONS FOR WINDING SELECTION

(1) Specifications 7
Table A-14  Specifications

Tvpe®! Standard HV-75A4 HV-150AP4 HV-200AP4
ype IPM motor 2 HV-75BP4 HV-150BPa ©  HV-200BP4
Conract Main contact: 3NO3NC. apxitiary contact: 1INO
Rated Insulation Voltage 600V
. Continuous T3A : 150A 2004
Rated Applving Current - - = : —
T 30 minautes - 87A . 175A 326A
Breaking Current Capac- 220V 200A 400A 4004
ity B [30A ' 300A | 300A
OpeniClose Frequency 600 timesshr
Machanical Duration of Life 5 million times
Control Magnetic Coil Ruting 200V 30F60Hz. 220V 30:60Hz. 2301V 60Hz
Mass Ib tkg) : 3.5 (2.5} 11(3.m i 11 (5.0
Ambient Temperature . - -1010 4553 (+14 to 131°F)
Humidity 10 1o 93% RH {non-condensing)
. SHP 10 20HP i 25HP 10 40HP _ e vas
Applicable Tnverter 20UV class (37KW o 15kW) | (185KW 1o 30kW) SUHP (37kW)
Capacity 400V cluss .7.3HP 10 20HP : 25HP ?0 J0HP . :'-UHP. Lo ﬁ[)_HP-
h (3.5kW to 15kW) (18.3kW 1o 30kW) (37KW o 45kW)

*1 HV-L AP4S or HV L BP4S when a safetv cover is mounted.
#2 The magnetic contactor far IPM motors does not have a short-circuit bar.

*3 1-hour er more dwell time is required after applyving power supply for 30 minutes.




APPENDIX3 PERIPHERAL UNITS
(2) Dimensions in mm (inches)
Cornrel Croust
15 16 Te-mira's iM4i
7 ;
= -
g :: T 4-M5
H McLniing
' 1 = Hol=s
!
_,""- 145 (5.7} i
160 (6.3 '|
Main Cir::un Te-mingls (M3
(a) Model HV-75AP3
46 Cantral Gi-gait Te'rz'irta's iM4:
MeLntirg 170 (6 691,
Holes % |22 0.87) 22 0BT 22 (.87
IR o s
= 7 :f' ) hY
1 _I_—“'.—I_:‘
: |—_—'/t: § i
! : |_
. i _Q,J-
| m— e~
=5 2 &
T |1
JF | 5| 321
: 107 14.21 Main Girc.n 64 (2.52; 64 @521 | :
Terriras (M8) 192 (7.56) 1

{b) Models HV-150AP3. HV-200AP3

(3} Terminal Descriptions
Table A-15  Terminal Name and Operation Status

,  Terminal Name Operation Status
" - £24V ov !
il 13- | Selection signal {Low-speed Winding) | (High—speed Winding)
1=z
‘ i—4 Main contact: 3NC Open (OFF) Closed (ON)
I s5-6
y—10 Muiin contict: 3NO Closed (ON} Open {OFF)
=12
13—16 Auxiliary contact: INO . Open (OFF}) Closed (ON}
17—-13 200V power supply i -

c 2O ;
1 2 .3 4 5 € 12 34
2 LO
9

5
7:\|9?.711

{a) Model HV-DJAP4 {b) Model HV-CIBP4

Fig. A-5 Main Circuit Contacts Configuration

20
=" |
SO o
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APPENDIX 4 TYPICAL CONNECTION DIAGRAM

4.1

WINDING SELECTION TYPE

Ey !
r 50— i
i Connestion Bus Bar iNote 3: 3-Phase |
i i ) 200VAC | :
Mot
I - Magreric Comacter forj S
: P N \indirg Selectior ' Z1 Cooing Fan
. . 1MCGB, 1MC; Wi aticr i
iNcte 3 é = '
3-Pnase ! N1 N: VS-626M5 'rl ,
2G0AG ’ |
o7 |
Single-shase I
- 15 . '
200VAC Flat Cable % | I
Ground -—o@- [s2eN . |
A = T . i : :
110052 o7 less) | ' O@ .
Not ased
1GN : Groand . .
l T {106 or less} |
Not Lsed . Yy 1 [ :
. 2
' |3CN . 3 |
Cagrial b 4 | |
- —_ Operator IPI g @ .
MCCB: Mo.ded-case Cricuil Breaker {Oston) - 1z P& !
3 ) | | = 1
MS:  Megretic Contactsr | ______ . Ir E |
9 |
L: AC Beactor BCN iNote 21 ' . ) : -
{Ncte 1 192021 L EXTCOMD,  THSA | B 11 '
Extertal 2&v 2223 "2avcom | THse| o[ TP [12
Power Sugoly J2e25 OVCOM S8 7 4 G
o , §|RDY ¥ ' — -
) DY 7|EVG SO s
] 5o 8: PWD . AG T3]
o ol REV , *PAO 14 Lp
2 ; PBO 1 15l!
10" TLH ! :
?C 11 TLLING ., *PBO 16 le Mcter Encoder
5’2 12 SSC:;SV:: ' PCO| 11 L Signal Qutput
i3 asT ' *PCO (12 _vJ:‘_v___)
?2 14 SHW ' 85417
o ' 5;0AS ' . !
50 He fng iNote 23~ |\ o “2.bi Digita.
5o € on EXTCOM 31! iNole *} Reference
2 12 . 2avcom| 3z Evernal2av 1 | BCD
o 1 N rer S: 1l N
v i ' OVCSM 32 Power Supply 3.d g 2-cign BIN
Speed Re'erenge [ 3| SCOM : 5; 125 &o e = :
0 v 1 G . algv & —
00 =10V & ST55 % . D3 | 2] o i = f
hd ' ) ' C4 |22 O/:E 3 — T
a H r H
=3 iEPD ' D523 56 I AT
33| AGR ' gg 2 S o 20 ! 2 32
35| SDET : 7|28 S0 40 ; = | 64
+ 36| TDET . D8 (26 5o 80 | 8 | 128
37| TLE . De |27 5o 100 | 10 | 256
28| ORG , Dio |28 & o—- | 200, 20 512
29( ORE . D11 |22 5o 400 | 40" ; 7024
T 40| GHWE . D12 | 39 & o BOC | 80 [ 2028
;42| com e —
23] - 64
Noles: . . Y ELT aMm [27
1. Connection when lhe sequence input common a3 ovlas @ Speedmeter
is the external cemimon. 26| Foo
2. EXTCOMO of 6CN and EXTCOM of 1CN are < 7| Fou LM 150
internally isolated. , 26; FC2 R @ Load Eactor Meter
3. For 400V class, 3 phase 400VAC is used. 29! FC3 0¥ 29,
41} FLTL v
~ 4] TALM
ZIB indicates twisted-pair shielded wire. 20! comz ,
=+ .
1:& Card

Fig. A-6 Winding Selection Type {200V class shown as example)
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APPENDIX 4 TYPICAL CONNECTION DIAGRAM

4.2

STOP AT ARBITRARY POSITION BY LOAD SHAFT ENCODER

3MCCRE
5o
g oM
—5 0¥
Motor
g - iNcte 3)
b NG | S NS -
iNate 3} “MCCB  1MO VS-556MRAS I E‘.\n Sowar i 3-Fhasa
R i R:L1 29 (“)—,\va" L 5 P1 VS-626M5 , 200VAC
3-Phase I—L X
—5o-AY | 12
20CVAC s s
1 =5 M T3
L 1A
! ViT2 X '
2MCCB  2vC W3 1 Load Skat:
Simgle-phase ¢ —0& & | Alir - L Spegs Chargd Gear
200VAC 1_6—\0__1\/\_. Azt , Flat Cable . . G ,
® i
Ground =|_—¢’—i Not used : ".'IUU:E\CF less) | Maror Skaft
\ -1
11600 or essi _ .2 ' '
'3CN K]
Dig:tal TP T4
Not Lsed ' Operator | r—t 5 ® ety
1 iP ‘B -
opuory | 7 | 7e ! !
- I B
MCCB: Mclded-case Cireuit Breake: 9
~ 6CK {Note 2} L ,
W “agnet.c Cartacior Nate 1 {-go02s I;XTCOMO - é_l ' !
L AG Reastor - . 12023 [24VCGM =P 2
External 24V | + ; :
Power Supaly 2325 |OVCOM 4 20
<o . . T :
oW . i
— i
o0 : —— |
o;_’c , —
1
¢ o ' P Molo- Encoger
GO \ & .
5o ' 15 . S.gnal Output |
e . .
oo , ! \
o e’
5o : iNote 2; ' ] ) 12-bit D tal Step Fosit.on I
ic | EXTCOM 31| iNove 1; ﬂBe{f‘e:em.e Refe-e1ce |
<o , 22%COM | 32 Externaloey 1 L 22 | |BCDY |,
, O¥COM: 33 Pewer Supply|  -3-c.git)2-digr] \
Speed Re‘ere~ce i v D119 =t 1 =1 = .
nes , ! o2 2 e T2 —[ 2 !
0 te £10V: ! N 3 . 03 21} ey T — T a I
' D4 29 =B — '
aa| 7sPo . 05 23 ?,:G TN T :
34| AGR , DB: 24 e o0 | 31 30
35| SCET ' o7 & 5o a0 | & | 64
36| TDE" .2 E 5o o | 8 12| [ a0 [i2a]
37| TLE ' o9 27 o 100 30 | 256 | | :0p 256
' 38| CRG . 010, 28 S o 2000 20 I 512, , 200t 512 |
39| ORE , o1 |_22H—o' a00 |40 | 1024t NE '|
40f GHWE ' D12, 30 o 800 80 | 2c46; [Sigr| San
42| COM1 e '
43 oo |
- M |27
= FiT @ Speedmeter
470\-" 481 '
. ' 26| FCO !
Notes: -
oes : : 27| FC: LM 501, Lead Facter Mater |
1. Connection when the sequence input 28| Feo . @ e :
common is the external cormmon. f? 'ES}L vo"'ﬁi
2. EXTCOMO of 6CN and EXTGOM af 5| TALY ! !
1CN are internally isolaied. 36| COM2 O Card |
3  — B ar
3. For 400V ciass, 3-phase 400VAC isused. L _ _ _ . _ . ] .
. Enccder Method
—~ o o Card ! Lcad Snha't Eqcoder .
_IEB_ jndicates twisled-pair shielaed wire. ! 7 '“f“?"m ar 8CN ~ — :
‘o Opiion; +5V; -‘- 58 g I; +5.4: i ’/J
DA, P ] N S
— A vl [ [ 4 : -
<—.-1P_§_; *g;g’é *SPA[17] IP. o N *PA .
0ad Snat Encoder | e——————5—= " onon SPB|18 s c  PB g
) o — *spa|ia] TP E_*PB
Signal Output : SPCC spclia B PG
— e .
(_VJP—P § ¥SPOC xsocli5 ] P, P %PC
~ — 6 55 |20 \!’ { E FG

Fig. A-7 Stop at Arbitrary Positioﬁ lm_dagghéfalcoder {200V class shown as example)
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4.3

STOP AT HOME/ARBITRARY POSITION BY MAGNETIC SENSOR

w.cc‘\,s\
o—iV
g
A
0 o
i iNote 3;
! 243 NO F |
“MCCB _ 1MC L | vS.656MR3 | P1v: Power PD NG 3-Phase
[Ncte 3) EI D
o Phass R—E-M el R:L1 Cebe L e V5-626M5 , 200MAC
5§ —6 Mo sz SN i .
200VAC | i
T—8v- Moy TiL3 501 -CN i !
! UTI O
St | . VT2 ¢
2MCCB  2MC : i vﬁm?
Sirge-pnase 1 — oV H ] ! -
206VAG 1 & oM +Flat Cable . @J-_G
! - D 2 Grouns
1
Ground i Notused 20N - (10062 or less;
! -5¥[4586 o :
1100€ 0~ less) | v/ | 123 ¥ s ' :
_ Palis [ Lo :
Digial ] *«PA 7. Ip Ta N |
Not used | ' Cperater o PB | ﬂ{ B |la 1
! e *pg 18] _Ip 5 ké .
¢ Optier} | PG | 14] 17 ’ |
MCCB: Molded-case Giccuit Breaker — P . FFC 'lir le £ I
MG Magnetic Contactor Not LGN Now2y ! ' : — !
(Note %} S, 19.20.21 [EXTGOMO'  THSA ©_B' 11 '
L ACReactr Extorre 207 | 2223 [24vCOM ' THSE ' O %P 12
Powe- Suzply 2405 Jovcom | .SS 4 Y
=Pl o TeRov + ' v — i :
o 7 EMG ! 1CN, |
o Bi FWD ! PAD |13
ey 9l REY © xpP20 (14 TP i
oo 1¢| TLH PBO | 15 ,
- 11 TLL{INC: v %pPBO |16 Ip Mazor Erceder
! PCO [ 111 Signal Qutpus !
ce *PCO |12 TP . * |
oy s | " b . :
g:c ~5| PRI v 12-bi: Digita Step Posit I
o 5 r ' ' -biz cp Positon -
7o :E E)f'T g)?*:?:czzlm ailj iNste 1) Hefarence starance i
oof—" 15| MGR 2avcom | 3! Externz 2ay | ,I,BCD. ] BIN BC.D.] BIN |.
< oveoMm | 33!, Power Supoly|  j3-9igit|2-digi 3-digi \
Speed Refererce "_\' L3 (5“',‘30” v 32 2g 5o 2 -1 1 I I
i . -} 4 : - 2 2 FE
e TGV} ; b 2[5 v oa| 210 ?g S S e
v D4 | 229 : 8 — :
33| zsPD D5 |23 ? T 2.8
33 - =S 10 16 |.
. | 3 AGHR Bg %—o/o—-f 20 2 32 20| 32 |
f? SDET oo 26|i S o 40 4 B2 40 | 64
Jf TD—ET p 24 & o .BO ? 128 80 128 |,
- 37| TLE - v 5o 100 ) 0 | 256 100 | 256
- 28 ORG D-0|28 5o i 200 20 | 542 200 | 512
: 39| ORE . D129 & o— o 200 | 40 | 1024 400 | 1024
40| CHWE D2 |50 570 800 | 80 | 2048 Sigr | Sizn
. 22| COM1 7 =L '
23 5CN-
1480 oLt SM 7 !
HETS @ Speedmeter
N oV |l i
i, 26 FCO ;
— 27T FC LM |50,
| FG2
‘—*ﬁ FCa ovles @ Load Factor Mezer ,
¢ 2+ FLTL —
— 2%
iTag TALM v ! |
(__i: | 35: CoMe ! :
— G Gard : . \
Notes: L e e e e e - - ir. Case of Magnst:c Serscr
1. Connection when the sequence input comman ! Magaetic Sensor Msthad Anplifier (F5-1378C}
" . Or entat ¢n Card e ——
is the external common. Ot 10CN
2. EXTCOMO of 6CN and EXTCOM of 1CN are Posiion Signal éT N A .
internaliy isciated. ! fer Gentro EZ N BT D
3. For 400V class, 3-phase 400 VAC is used. i v § ™)
ol ! e
. +15V 'f| tF g i
TIE- indicates twisted-pair shielded wire., ' iy e B ;
& pi vsg| 1 b d G !
o :

Fig. A-8 Stop at Home/Arbitrary Position by Magnetic Sensor (200V class shown as example)
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APPENDIX5 OPERATION STATUS DISPLAY

APPENDIX5 OPERATION STATUS DISPLAY

The operation status of the V5-626M3 can be monitored by the digital operator (option). The opera-
tion status display includes inverler operation (U1). optional encoder method orientation control
(U2) and magnetic sensor method vrientation control {U3). (Data marked with * are operation status
display data for preset.)

Table A-16  Operation Status Display Functions (For Inverter Qperation)

No. Signal Name Explanation Unit
U1-01 Mowor speed Speed detected by the motor encoder ri/min
ui-02 Speed reference * Speed control reference. Ratio to the rated speed {C1-26) ‘e
Ul-n3 Load shaft speed Product of motor speed and gear transmissien ratio r;min
}
UE-04 Torque reference Percentage of 3U-minute rating (10047 I %
v-os —~—-— i
Cl-i6 Inverter vutput cur- Detected inverter output current converted to amperes. A
rent Accuracy: = 3% i
Ul-07 Output frequency Inverter outpuat current frequency Hz
UL Internal status Operation status signal (ar logicat level)
Sequence input signal ON/OFF status (Not) I
Ll Input signul status 0 RDIY 0 EMIG — FWP I RE}/ I TL1H !
. TLIL 88C RST | CH\'N | Pf’l
8 1] L 1
ORT LGR MGR DAS {CHWA] ‘
Sequence output signal ON:OFF status 1307 |
[ 1 [ ;) ! [ ] L 1 | E— I 1
ul-10 Cutput signal status ] ZSPP 0 AG]R L SDE]T ; TDE]T ; TL1E |
ORG ORE : CHWE FLT TALM ) '
—— —— ) v—"] —— —2 !
FCO FC1 | FC2 FC3 FLTL
PoCl-ll Inverter capacity Inverter unit 30-minute rated capacity I kW
e i g internal tem- . . B
G1-12 Inverter internal tem Detected inverter internal temperature (control PC board) | C
perature ) : |
Ul-13 | Heatsink temperature Detected heatsink temperature of inverter. Accuracy: =3C I ‘C I
“Ul-14 * DCbux vollage ! Main circuit catpacitor voltage I !
U115 Analog speed refer- Analog reference conversion values for adjusting speed refercnce I I
© | ence A/D converter offset :
u-16 | -——— [ ——————— |
~Ul-17 Phase-U corrent ' Detected phase-U current converted from analog to digital
*UIL-I8 Phase-W current Detected phasc-W current converted from analog 1o digital N
i 12-bir digital reference signal ONFOFF status UNe)
: . . [ E 1 1 { 1 i 1 [ 1
©12-bit digitul refer- D1 - D2 D3 D4 D5
ULy ence signal status L ] L . 1 L ! . !
e D6 D7 i D8 D9 D10 )
[ ] [ ] L 1] | - ] A [ ] 1
b1 D12 |
L1-20 LED check All LEDs< on the digital operator lights when Ul-20 is selected. |
|
Ul1-21 PROM No. PROM software version No. is displaved (lower 5 digits). |

Note: The lamps of 170 signals in the ON state light
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Table A-17 Operation Status Display Functions (Encoder Method Orientation

Control)
No. Signal Name | Explanation Unit
Orientation 170 signal status ™0
I?  s— %l —— —
U201 ; IA}signal status HGR MGR LGR INC
i = C —1 [ ] L 1] C 1 | — ]
TUNE ;
— — I— — —
| I ; B
u2-0z B B
U203 Position m :niwr Actual position expressed by dividing one rotation by 2096 in refer- Pulses
EALY S, 5 (L P HCH
ence 10 a s¢t origin - -
. . Commanded sto Commuanded stop position expressed by dividing one rotation by
U204 P PP P - = ‘ Pulses
i position 4096 in reference 1o a set origin o
205 Position deviation Difference between commanded stop position and current position | Puls
=~k s 13 R xCE
in pulses
e Time trom input of orizntatien command w outputof completion ot !
U2-06 | Positioning time pute ' e s outpute pieh 1A 2 msec

signal . |

Note: The lamps of 17O signals in the OXN state light.

Table A-18 Operation Status Display Functions (Magnetic Sensor Method

Orientation Control)

I No. Signat Name | Explanation | Unit |
e Orientation 1:0 signal status N | i
T - |
——— Iiml ——1 ——
U3-m 170 sigaal status HGR MGR GR | ING i
= i ——— | A— ——y 2 [ ——1 :
i TUNE
Py — I ] C ] — — |
| ' i |
- Magnetic sensor ; . !
#0200 T AD converted valoe of magnetic sensor signal
signal level | = =
© Actus silion expresse fividine e A0 in Tofer-
b ousos Position monitor Actual pn\nmr‘_c‘?pn,:._ cd by dividing one rotation by 4096 inrefer Pulses :
i ence o d st ongin
i 1
i C anded 5 . L -
U3-04 ?ﬂ::d"d Stop Commanded stop position expressed in reference to a set origin | Pulses
; positL
U3-05 Speed deviation Dlrfcrcnce between commanded stop position and current position Pulses
in pulses
1306 Positioning time Time from input of origntation command to output of completion of X 2 msec
signal .
Notg: The Jamps of 120 signals in the ON state light.
Table A-19 Operation Status Display Functions {Others)
No. Signal Name ' Explanation Unit
U701 Motor temperature Detected temperature for motor overheat protection C
L7002 Slip frequency Hz

. Slip frequeney to be applied to the motor




APPENDIX &

CONTROL CONSTANTS

APPENDIX 6 CONTROL CONSTANTS

The control censtants of the VS-626M3 can be changed by the digital aperator (option). The control
constants inctudes user constants (C1), optional encoder method orientation constants (C2) and mag-
netic sensor method orientation constants (C3).

Table A-20 User Constants List

| Upper
n . . Limit
Constant Name Explanation Unit Stancljard
No. Setling | Lower
! o Limit
Specd control propertional gain when high-speed geur isselected (MGR and 155
Speed Control Pro- . L AT Sie -
C1-01 ional Guin (H LGRare OFFjor when high-speed winding is selected (CHW is OFF), Rais- 10
_l' iorllona i () ing Kypy increases rigidity, - *l——l
VHN Torque Reference P = Kyyx X Speed Tolerance i
Speedcontrol integral time constant when high-speed gear isselected(MGR |
Speed Control Inte- = ) =R . i 106
Cram ggcleTim: (I-;) nte and L(?R :1ch OFF) or \\jhéfn hlgh-spccd winding is selected (CHW is OFF). s P
_ Reducing © vy~ quickens responsc. B
[ . . N . N h
VHR Torque Relerence I = Torque Reference PX Times Ty gy T
Speed control proportienal gain when low-speed is setected (MGR or LGR I ~5s
Speed Control Pro- o o T ) A R =23
. . . . is ON) or when low-speed winding is selected (CHW is ON;).
Cl-03 | portional Gain (M. L) e e 3
Kex « Raising Ky ~ increases rigidity.
| VLN Turque Refercnce P = Ky x X Speed Tolerunce :
Speed Control [nte- Speed control integral time constant when low-speed gear is sclected (MGR 1000
eral Time Constant or LGR ix ON) or when low-speed winding is selected (CHW is ON).
Cl-14 7 Lo T ] ms 60y
{M.L) Reducing Ty n quickens response. _
l T Vv Torgue Reference | = Torque Reference PX Time/ 7y n -
. Speed proportional gain when high-speed gear is selected (MGR and LGR | 255
Speed Controt Pro- ) . - ) P ) ;e P ==
€105 ianal Gain (H arc OFF) or when high-speed winding is selected (CHW is OFF) in servo % 41, a0
i-0% p];orlmn.l ain {H) mode (SV is ON). crhz U i
VIS Torque Referance P = Ky X Speed Tolerance Lo
Speed Control Inte- Speedcontrol integral time constamt when high-speed gearisselected (MGR L
C1-0¢ eral Time Constant and LGR are OFF)or when high-speed winding ix sclected {CHW is OFF)in oo )
- . . < 1 1
’ {H) servo made (SV s ON). m ! _
T VHS Torque Reference I = Torgque Reference PX Time? T vys | = |
Speed P Speed control propotional gain when low-speed gear is selected (MGR or : 235 |
. >pee me_), e LGR ix ON) or when low-speed winding is selected (CHW is ON} in servo !
C1-07 portional Gain (M. L) PR, . a0
K - made (SV is ON). .
I vis Torque Reference P = Ky s X Speed Tolerance ' !
Speed Controd Inte- Spezedcontrol integral time constant when low -speed gear s selecred (MGR I L0
CLig gral Time Constant - or LGRis ON)orwhen low-speed winding is selected (CHW is ONjin servo 7 | 100 ‘
o M. 1) ¢ mode (SV is ON). : | me _ i}
: - 5
TvLs Torque Reference 1 = Torque Reference PXTime! 7 v g | | T
- o .l P e = I
Torque Reference Time constant of low-pass filter of torque references to be used in measures 5.0 !
Cl-iy Filter Time Constant against gear chatiering noise. Increasing the time constant may cause run- ms 1.0 )
Ty away depending on conditions. 0.0
; Setting of required time for soft starter. Variations in speed references are 1RO
Soft Start Time suppressed according to the speed chunge ratio of the set time. Starting time '
Ct-14 . e L . N i sec 0.1
Tsrs from at rest state is obtained as follows:
Starting Time = Tgpg X Speed Reference (% 100 0.1
wed Reference Off- | i . e 8
Speed eter HLL,,O“ Ofizet adjustment value for anulog speed reference. Setthe values of UL-13 U
Cl-11 vet Adjustment Value . ) _ _ 1} —_— ]
1 when operating ar speed reference () for C1-11. 80
S5Cors i il
(Cont’d)
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Table A-20 User Constants List (Cont'd)

: . ‘ Upper .
. . ]St Limit
Constant Name Explanation Unit S anglafd L |
No. Setting Lower
Motar Speed Adjust- Constant for adjusting motor speed when analog speed reference is used. | ' 1.1000 |
Cl-12 ment Value Speed is increased in proportion 10 Sapy. This constant is disabled when 10000 ——
Sap) digital speed reference is used. : 0.9000
Cr-12 ' ——
10 - —— -——————— -
Cl-15 -——
Speedometer Signal Constant for fine control to match the actual speed and indication on the 130
Cl-16 Adjustment Value speedometer. Increasing SMapy makes the meter indicator travel farther. L.oe
I SMap; . Standard vatue is HFY output ai rated speed (C1-26). 080
Load Ratio Meter Sig- Constant fer fine conrol 1o match the torque reference and indication on the 1.50
Cl-17 nal Adjustment Value load ratio meter. Increusing LM 4py makes the meter indicator travel farther. - 1.00
! LMaDp) Standard value is 10V output at 1204 of the 30-minute rating. ; 090
Load Ratio Meter Sig-  Setting of full-scale value of the load ratio meter expressed as a percent of S0 |
Cl1-18 nal Adjustment Value continuous rating. Note that the full-scule value depends on specifications % 200
LMgs of the load muchine. | £20 I
. Zero-speed Detection . i A0
| Cl1-19 | Level Detection level of zero-speed signal (ZSPD). Standard setting is 30 r/min. rmin 30
! Z8 v 3|
| Speed-agree Signal . . aeree sienal at re < o C S0
C1-20 | Detection Widih llf)ilfrcnon width of speed-agree ~ignal at rated speed. Standard setting is o 1s
3%,
| AGRpp )
I
D i ig- - . . . L .
Speed Detection Sig Speed detection signal (SDET) activation level used fur winding selection. - 100
Cl-21 nal Level ) i o L I = % 10 ;
Expressed as a percent of the motor rated speed (C1-26). 0
| - SDivL J :
- Hysteresis width adjustment level of speed signal detection. During accel-
Speed Detect Sig- - i ! ) s . = o 10.00)
a | Speed Lcteclion 2 cration, SDLVL+SDHYS is detected. During deceleration. SDLVL- o
Ci-22 nil Detection Width e s N : % 1.0
: SDHYS is detected. Expressed as a percent of the motor rated speed
SDuys 12 0.0n
[C l-;f\). ; |
Torque Detection Sig- Torque detection signal (TDET) activation level used to detect abnormal ' 120 !
- C1-23 nal Operation Level loads. Expressed as a percent of the 3i-minute rated torque. Hysteresis % i} |—|'
i | TDp v : width is imited 10 = [0%. 5
External Control 120
C1.24 Torque Limiting Torque limit using external torque limiting signals (TLL and TLH}. o 10
- Level Expressed as a percent of the 3{)-minute rated torque. -0 . _
! . ! A
i TLlext i :
Select applicable motor from the motor codes stored in inverter memuory. ' i IFF 1
Cl-25 Motor Code Selection Expressed jn 3-digit hexadecimals 0 to F. When the motor code isvhanged, _
- MTR : be sure 10 rurn OFF the power once: and then turn it ON again after verifving 001
thai the digital operator display hus gone.
Rated Speed Setti Rated speed set according 10 load maching specifications.  Musxt not he Max Max. |
C1-26 S‘“E peed Selling greater than the motor maximum speed. When commanded speed is 1052 rimin Spe.e(li Speed
¢l this speed is applied. L0
Transmission Ratio 1 Transmission ratio detzrmined by mechanical specifications, This parame- 25000
C1-27 (H) i teris valid when H gear is selected (MGR and LGR are OFF). £.0000
i Rugr Transmission Ratio = Load Shaft Speed +Motor Speed R
Transmission Ratio 2 Transmission ratio determined by mechanical specifications. This parame- 235000
C1-2% M) ter is valid when M gear is selected (MGR is ON). 1.0000
) RuGR Trunsmission Ratio= Load Shaft Speed +Motor Speed 00400
(Cont’d)
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APPENDIX& CONTROL CONSTANTS
Table A-20 User Constants List {Cont'd)
| I | Upper
Constant Name Explanation | Unit Stan(_jard Limit
No. ! Setting Lower |
| | Limit
) Trunsmisston Rutio 3 | Traasmisston ratiodetermined by mechunical specifications. This parame- | 23000
, Ct-2y 7 (L) " teris valid when L gear is sclected (LGR is ON). | 10000 ——
| "~ Rigr Transmission Ratio = Load Shalt Speed+ Motor Speed | 0.040 |
| I Metor Flux Lower 7 wo |
| C1-30 ' Limit Level Set value of motor flux lower Hmit level at reduction control G | 15
' Owp 13
Servo Mode Flux Moater flux tevel when high-speed gearissclected {MGRand LGR are OFF) 100
| Cl1-31 Level {H) orwhen high-specd winding isselected (CHW is OFF)in servo mode (SVis % 0
D svy OFF}. | 30 |
Servo Mode Base Buse_ .-;pe?d r:ltip when high-sPeeq_géar‘ [ s;lccteu;i_(..\dGR f.mf.i L.GR .ﬂ't‘ 5.00
am . OFF)orwhen high-speed winding isselected (CHW ix OFF)in servo mode ) i
I Cl-32 Speed Ratio (H) s v ’ 1.4
| Rec (SVis ON), Lol !
BSH Base Speed (Servo} = Rgsy X Base Speed {Motor) | ) |
[
| Senvo Mode Flux Motor flux level when low-speed gear is selected (MGR or LGR is ON) or | 10} l
C1-33 Level (M. L) - when low-speed winding is selected (CHW is ON) in servo mode (SV is ¢ 70 '
D v OoX). : 30
Base speed ratio when low-speed gear is selected (MGR or LGR is ONjor | 54 |
I Servo Mode Base © when low-speed winding is \'elc:c;d (CHW s ON) in servo mode (SV is : = :
‘ C1-33 ;peéd Ratio (M., L) ON). Log |‘-—|
i BsL Base Speed (Servo) = Rggp X Base Speed (Motor) | L.on |
L
i -speed Braki ! 0
as Z?m speed Braking Time for generating braking force after deceleration and zero-spead is ! ' | 140
C1-33 Time =" = seC 1]
I i reached to stop. | u
: TeLx | ;
i Setting signal for multi-functional selection. :
: ) + Bitx 1 and {i: 6CN pin 11 |
i | 0 TLL ul: — - — !
I | 10 : INC In: === boos
| [ © - Bit 2: 6CN pin 10 !
: ] 0: TLH 1:—~—— :
Clan zgicl'f;'g""] ! - Bit 3: 6CN pin 12 anoutono
| (r: 88C 1SV . |
! I - Bit<: 6CN pin 1 ! | !
| : il : PP1 I:LMIO | i I
I - Bit %: 1CN, 12-bit digital reference ’
| 0 : Digital speed reference |
| 1 : Orientation contrel stop position reference .
Selting signal for multi-functional szlection. i
| - Bits | and 0: Operation mede
| (M) : Operation by speed reterence .-
, 11 2 Operation by digital operator
m Select Signal 2 * Bit 2: 6CN pin 6 ' .
- C1-37 SEL2 * = ¢ : RDY 1 : EMG2 QLMY
; - - Bils 7 and 6: Digital speed reference selection i
| 0f1 = 2-cligit BCD
: 01 : 12-bit binary Tt
10 : 3-digit BCD i |
11 : Internul speed setting | |
* In explanation of select signals, 0 stands for =, " and 1 for - !
{Cont’d)
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Table A-20 User Constants List {Cont'd)

I Upper
Constant Name Explanation - Unit i Stam_iard Limit
No. Setting Lower |
Limnit
Select signal for contrel mode and level
- Bits | and (: Load ratio meter filter |
(0 : 2ms fifter
01 ¢ 10ms filter |
10 : 100ms tilter
11 @ 500ms filter
- Bit 2: Torque limiting auto judgement - -
{} : Not judged
| | 1 : Judged
! ! + Bit 3: Servo mode sensitivin
| : 0 : Speed reference gain selection disabled
’ 1 : Speed reference gain sclection enabled
1 | Sclect Signal 3 : . !’Sn?t by C]—-’ll-) bit 33 ) ) SOUILANL
P SEL3 - Bit 4: Excessive speed deviation protection {AL-32) operation
threshold
; 0 : 1:2 or less of speed reference
: 1 : 1:4 or less of speed reference
- Bit 3; Speed Hmiting level
0 : 105% of rated reference
1 : 110% of rated reference -
i - Bit 6: Speed agree signal (AGR) output at zerg speed
| 0 Qutput (AGR: closed) ' :
1 : Not output (tAGR: open) ,
i + Bit 7: Load ratio meter adjustment
! { : 120% signal of 30-minute rating output
1 : 100% signal of continuous rating output
Select signal for contrel mode and level
- Bit 0: Orientation method |
C1.39 Selecs Signal 4 U Encodef method JOUOON00
SEL4 - 1 1 Magnetic sensor method
! When the setting has changed. wrn the control power supply off then on
i again.
Control mode select signal :
- Bit 1 and 0: Operation delay time of excessive speed deviation protec- | |
tion {AL-32) : | |
00 : 0 sec 01 : 0.3 sec | :
0 04sec 11 0.5 sec | | !
+ Bit 2: Tarque detection signal {TDET) output |
. {) : Standard output —
1 : Closed at accel/decel
- Bit 3: NC orientation
0} : Disabled.
1 : Enabled. Even if orientation signal (ORT)
! is input. the inverter will not perform |
€120 Select Signal 3 ?rieniatign. The rota.ling direction o.f motor | QUOODON0
SELS ¢ is determined according to the polarity of
speed reference. |
- Bit 4: Load ratio meter output reference
| ; 0 : Continuous rating output
' 1 : 30-minute rating output
- Bit 3: Speed reference gain selection in servo mode
(Enabled when Cl-38bit 3=1) .o
0 : Analog speed reference 10V:3000r/min
1 : Sets analog speed reference read-in gain |
by Cl1-4Y or C1-34). _ |
; : - Bit 7: Load fault detection (AL-33) ;
I 0 : Disabled. |
1 : Enabled. i ' |

= In explanation of select signals_ 0 stands for™ , " and | for * H

{Cont’'d)
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APPENDIX 8 CONTROL CONSTANTS
Table A-20 User Constants List (Cont'd)
. | Upper |
Constant Name Explanation Unit | Standard | Limit |
No. | Setting Lower -
| Limit -
I ! Internal speed setting for digital speed reference. The values correspond 1o !
- i reference input (from 1CN) as follows. Expressed ax a percent of the rated L0000
Cl-al ¢ Internal Speed Refer- speed (C1-26). ' I
1o * ence Set Value Pin 19: SPD1 Pin 23;: SPD3 % ULy .
C1-33 ' SPDI 10 SPDS Pin 20: SPD2 Pin 24: SPD6
Pin 21: SPD3 Pin 25: SPD7 ! .00
| Pin 22: SPDJ Pin 26: SPDS | i
i i - Read-in gain setrings for analog speed reference in servo made. I
[ i (Enabled when C1-3%bit 3= 1 and C1-30 b1 5= 1) : L0000
| " Servo Made Sneed rmin al analog speed reference of 10V s set as a ratio 1o rated speed | o
Cl49 Tce Spee (C1-26). w1 e
CLS0 g{t’;‘;’: Gain Analog speed reference 10V 7 (S100 % SVGAIN /1004 rimin o to0an- >
! e C1-49 or C1-50 is selected by DAS signal (ACN-5). PP
i DAS is OFF: C1-49 (SVGAIN1) _ ton- )
| ! DAS is ON: C1-50 (SVGAINZT) ;
T CIA1 i ___
| 10 - == —_—————— I . -
. C1-53 ! | ==
: . Speedometer Signal ' | 200 !
C1-54 Offset Adjustment Offset adjustment value for speedometer signal. 54 : 0 -
Value The inverter subtracts the valuz and outputs speedometer signal. mV L g
SMors ) | ]
| Load Ratio Meter Sig- i ' 00 |
i Cl-55 nal Offset Adjustment Offsct adjustment value for loud ratio meter signal, =4 | 0 -
: Value i The inverter subtracts the value and ourputs load ratio meter signal. mV _300 |
~ LMops -
I Inverter capacity is set. (The setting isalready made at factory prior toship- | |
ment.) . | .
200V class ' | .
! CIMR-M5A . | 23P7 25P5 27ps 2011 W15 2[]15!3{]23 2030k 20371
* Inverter Capacity Set value e 05 e 07 g8 o9 |uAlos oc i
C1-56 Selection HIOV class 1 - —_—
UNITNO | TP T
{ CIMR-M3A L D 45P3 47P5 4011 4915 4018 40224030 40371 045 ! |
| _Setvalue 35| 26, 27f i o2y 2al2B'2c:iop ! == |
When the setting has changed. turn the control power supply off then on i
| agan. !
I Contral mode select signal
I . » Bit (): Fault record clear selection -0 |
- Select Signak 6 ) . -
, Cl1-37 SELp *! = 0} = Disabled QU0 :
1 ¢ Clears next time controd power is tuened ON. ) ___ |
| (This bit automatically hbecomes 0.y ;
I C1ss -—= 1
Cl-39 - TTrme e - ——
- Adjusts the position of the magnetic pole. Sets the differeace between a '
. . I magnetic position and an encoder origin signul by the electrical angle (360 gler !
. Magnetic Pole . . o Y
Ci-6h - N el = 8192). Setthe Cl-n) value on the terminal box. dime L :
\ Positicning Value -~ When the setting has changed. turn the controf power supply off then on ] _R1Yz2 |
! | again. | | i .
| Setx the pulse width of the motor encoder origin signal {C-phase). Set the ! 160 !
' Cl-6i E‘Phasc Pulse Width CI-61 vulue listed on the rerminal box. pulse |
- When the setting has changed, wrn the control power supply off then on !

again.

a

*

“and 1 for - f

Tn cxplanation of select signals. O stands for =, /

Constants only for IPM motors. Cl-60 and C1-61 are not displayed when the software for con-
trolling an induction motor is used. Set C1-60 and C1-61 again when replacing a motor or an

cncoder.

101



Table A-21 Encoder Method Orientation Constants List
! ‘ Upper
Constant - . . Standard | Limit
: Name Expianation Unit -
¢ No. : P © Setting Lower
Limit
haft Position- o o L 2095
-y _Load S ‘.Jﬂ Fosition ¢ Mechanical origin of the load shaft. Sctdifference from encoder origin sig- ) : )
c2-M ing Origin o= = Pulses t
= nal (phase C) pulses. - O
Porg I
o | Position control porportivnal gain when high-speed gear is selected (MGR 99
. POM_“(]" Con_lrul Pro- | and LGR are OFF) or when high-speed winding is selected (CHW is OFF). . _
c2-02 portional Gain (H) i a2 1z 15
K ! Raising Kpy increases rigidiny.
PH Speed Reference (pps) = Kpyy X Position Tolerance (pubses) !
Position Control Pro- . Position control proportional gain when medium-specd gear is selected G99
i C2-03 portional Gain (M) i (MGR is ON). Raising Kpy increases rigidity. lis 13
i - Rpy | Speed Reference (pps) = Kpyy X Position Tolerance (pulses) 1
. Position control proportional gain when low-speed gearis selected (LGR is
. ) g g [ 99
" Po»i_non Con‘lml Pro ‘ ON)or when low-speed winding is selected (CHW is ON). Raising Kp in- . .
C2-04 portional Gain (L} . 1is 15
K 1 creases rigidity. )
FL Speed Reference (pps) = KpL X Position Toterunce (pulses)
Speed control proportional gain when high-speed gear is selected (MGR 955
C3.05 Spufd C:)nGwc.)l P;lo and LGR are OFF)or when high-speed winding is selected (CHW is OFF) o a0 -
- 1 H H . . . . . ) ni '
- itfllond am (H) in orientatien control {ORT is ON). z
VHO Terque Reference P = KyvpyoX Speed Tolerance !
Speed Control Inte- Speed vcontral integral time constant when high-speed gear is selected L1000
€206 gral Time Constant {MGR and LGR are OFF jor when high-speed winding is selected (CHW is oo
- . . . . - 5 _—_—
- - (Hy OFF) in orientation control (ORT is ON). m _
| | T vHO Torque Reference I = Torque Reference PXTime! T vyin i & .
f Specd C P Speed control proportional gain when low-speed gear is selected (MGR or agg I
1 - . . . . - s - == i
| c2u7 pe(.: i ;)r(\}tro {(1) L LGR is ONj or when high-speed winding is selected (CHW is ONyin - 10 |
. T f{or_“o"" ain (ML L) vrientation control (ORT is ON). #/Hz ! |
| VLo Torque Reference P = Ky g X Speed Tolerunce L
! Speed Control Inte- Speed control integral time consturt when low-speed gear is selected 00
| A gral Time Constunt (MGRor LGR is ON}or when low-speed winding is selected (CHW is ON) - 100
! = (ML, LY in oricntation control {ORT is ON). ms u i
T w10 Torque Reference I = Torque Reference PXTime: © vio | 2 J
| Positicning Comple- Detection width for outputting completion signal when the load xhail - 204} |
oC20y tion Detection Width reaches near the commanded stop position. Detection width is commanded Pulses 3 i -
; ZEin stop position = ZEI. 0 I
; Positioning Comple- Set value for canceling completion signal when the load shaftis moved af- 20 |
C2-10 tion Cancel Width ter completion signal i= output. Cancel width is commanded stop position Pulses 10
i Zoax TZcaxn. VAS
C311 Orientation Speed Speed applied (atter detecting encoder origin) until changing 1o the servo cmin 0 . s0n
- SORT loop during orientation. ’ v i |
BCD Stop Position : i 180.0
C2-12  ; Reference Resolution ! Angle set value per minimum increment of stop position BCD command. : 1.0 }ﬁ
Pecp L3
S - Arb}tlrar_v S_Iop ¢ Stop position offset for smoothing siop operation when the servo loop is " 1an
C2-13 Position Offset i . . e ) Pulses 0
psed. When Zgpy is reached. offset becomes 0, I
Pivo i
" Ormm{nmn Speed Speed changing ratio for gradually reducing orientation speed io reduce ; 100
C2-14 Changing Ratio .. =T . LT ] 1]
‘R = gear nuise when switching from orientation speed to serve loop speed. 0
SOR : ! )
{Cont'd)
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APPENDIX& CONTROL CONSTANTS

Table A-21 Encoder Method Orientation Constants List (Cont'd)

Upper
Constant Name Explanation Unit S!an(_jard ; Limit
No. . Setting Lower
' Limit
.
Starting Soft Stun Soft start time for acgelerating fTom at rest state 1o orientation speed. Use : ! A
C2-15 Time this parameter o reduce gear noise al starting. Acceleration rate is ms 0 .
| Tseo | (300 Fmindisec. ‘ 0 :
Collh Flux Level | Flux level at completion of orientation. Motor noise and torque changes in ‘ 60 ua
@ oRT proportion to flux level. 15
|
' Ornentation Speed Re- . . ] . L . - T ) | 32767
T duction Cocificient Reducflon. coefficient to >c.t_urn_:malmn speed in propuortion to the traveling | 0
! K angle for incremental positioning. _ U
i SOR i
‘ cis | |
w h—e-e_— | - —
C2-21 |
_ Contrel mode setting signal for specifving the direction of rotation in | :
! orientation control, | | I
' I ;" Bits I and 0: Positioning rotation direction | ‘
‘ [ U0 : Automatically selected rotation direction
01 @ Same direction us the forwardsreverse run | .
' signal . |
i 10 : Fixed rotation direction | o
| 11 : Automatically selected rotation direction |
' * Bit 2: Selection for fixed rotation direction ! :
0 : Forward rotation of the load shait ! |
! 1 : Reverse rotation of the load shaft |
. * Bit 3 Stop position reference code . |
| Orientation Control 0 2 12-bit binary ,
€222 | Select Signal 1 1 : 3-digit BCD " 000N }v

" SEL-El =

- Bit 4: Tune-up operation
0 ¢ Tune-up enabled
1 : Tune-up dizabled
- Bit 5: Incremental positioning reference point
(k2 Formerly commanded stop position
i @ Current s10p position
- Bit 6: Enceder selection
0 ¢ Load shafl encoder
1 1 Motor encoder
* Bit 7: Rotation direction of motor and load shafi
(automatically set at tunc-up)
0 : Reverse
1 : The same

* In explanation of select signals. 03 stands for ™

“and ] for~ F ¢

f !

{Cont'd}
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Table A-21 Encoder Method Orientation Constants List (Cont’d}

! | ;. Upper
: Constant Name Explanation Unit StanQard Limit
No. Setting Lower
Limit ‘
: Dither signal pattern and gain | : |
« Bit {1: DB selection upon orientation completion I
0 : Disabled | :
| ) 1 : Stops by braking torque at ericntaion comple- |
| | ion - | - |
= Bit 1: Dither signal pattern
| {} : 6 steps (33Hz) ‘
| Orientation Controt 12 2 steps (230H2) :
. Orientat « . o . .
foeaay | Select fig"""] 2 * Bits 4. 3 and 2: Dnh(-e;;éﬂlilni;f(l}g{;w oFT) Q0000000
: P SELEI™ 0na : 0% 011: 7.3 110 :
ooz 2 100 : 111 |
QHE: 3.0% 101 :
* Bits 7. 6 and 5: Dither signal level {L} -
{MGR or LGR is ON)
0on : 0% 011 : 3% |
0oL -1 100 @ 4% ;
oty : 2% 101 : 3%
Orientation control parameters
- Bits 3: Speed control mode selection in positioning operation 2
0 : P control
1 : PI control :
« Bits 3 and 4: Specd refersnce differzntial compensation gain | | :
Orientation Control 1o “;] ' | !
€224 | Select Signal 3 ‘:[1] 1(3] TN UUEUT p—
SEE-E3™ -
11 : 30

« Bits 7 and 6: Flux level for positioning serve loop control
() : 100 %
oL B
1 6l
il: 4%

104

1

“and ] for~ f

In explanation of select signzks, 0 stands for = ]

Speed contrel made selection (bit 3 of C2-24) is valid when the following softwares are

used.

VEM200XXX from VSM200095 onward
VSM2S1XX from VSM203120 onward
XX from VSM207051 onward




APPENDIX 6

CONTROL CONSTANTS

Table A-22 Magnetic Sensor Method Orientaion Constants List

i Upger
Constant . . imi
| Name Explanation Unit | StBndard - Limi
| No. ! Setting Lower
1 Limit
: Load Shafi Position- | Mechanical origin of the load shafl 2.00 |
U c301 ing Origin Mec .ar-nm orngm of the 0..1 shatt. . i . 000
Set difference froim magnetic sensor signal in degrees. I 20
Pors = = 200
Position Control Pro- Position control proportional gain when high-speed gear is selected (MGR 99
Ce3a02 po-r-lionu[ Gain (H) and LGR are OFF) or when high-speed winding is selecied (CHW is OFF). | 15 i
3-c L . . C s T 3 '——|
K Raising Kpy increasex rigidity. , |
PH . . .
Speed Reterence (pps) = Kpy X Position Telerance (pulses) |
Position Control Pro- | Position control proportional gain when medium-<peed gear is selected . 9y
C3-03 portional Gain (M) (MGR is ON). Raising Kppg increases rigidity. | lsec 15
Kpa Speed Reference (pps) = Kpyy X Position Tolerance (pulses) | | Lo
: Position Contral Pra Position vontrol proportional gain when low-speed gear tsselected (LGRis I 99
K u L by 1= . . . - o N
- . " R ONYor when low-speed winding is selected (CHW is ON). . -
Ca-04 portionul Gain (L) . . LT BT 13
Kp Raising Kpyp increases rigidity. i I
. Speed Reference (pps) = Kpp, X Position Tolerance (pulsesy ;
Speed Control Pro Speed control proportional gain when high-speed gear is selected (MGR | ' azg
i A pee ; and LGR are OFF) or when high-speed winding is sclected (CHW is OFFy | ! -
OC3-0s portional Gain (H) L B i - “ciHz Mt
I Ko j in orientauen contrel (ORT is ON), ;
, VO | Torque Reference P = Kyvyp * Speed Tolerance | Lo
| Speed Control Inte- Speed control integral time constant when high-speed gear is selected L0
! 106 ' gral Time Constant {MGR and LGR are OFF) or when high-speed winding is selected (CHW is ] -
= v (H) ' OFFy in orientation control (ORT is ON). msec o _
T VHO Torque Reference | = Torque Reference PXTime 7 7 vho - 2
| ; 4 g |
i ) cod o . ol oain w -wneed wear is selectes __
i Speed Control Pro- | SDL\.dl\.Ol'IlTOI proportional guin “herT IOT\ ‘\[?u_d gear is ﬁcleue:d- (MGR or | 233 |
| A R - ¢ LGR is ON) or when low-speed winding is selected (CHW is ON} in .
C3-117 portienal Gain (M, Ly » —° - © "0 . trillz 40
| Ko urientation control (ORT is ONy. . L
, vie Torque Reference P = Ky g X Speed Toleruace I i
| Speed Control Inte- Speed control integral time constant when low-speed gear is selected {(MGR : 10t
CANR | grul Time Constant or LGR is ON} or when low-speed winding is selected (CHW is ON) in | 100 '
B | (M. L) . orientation control (ORT is ON). Mmeee . j
TvLO | Torque Reference I = Torque Reference PXTime /Ty o : >
, Positioning Comple- | Detection width for eutputting completion signal when the load shaft ccach- 0.0
C3-09 | tion Detection Width ¢» near the commanded slop position. : 1.5
Zrn Detection width is commanded stop position = Zgy 0.0
| | re
| Positioning Comple- Set value for canceling completion signal when the toad shaft ismoved afier 2000
C3-10 | tien Cancel Width completion signal is output. ‘ I
i Zeax Cancel width is commanded at stop position £ Z¢ 4~ Zen
| pp
Ci-1] Orientation Speed Speed applied (after detecting magnetic sensor signaljuntil changing to the Fmin 200 st
- Sonr servo foop during erientation. ’ i A
i . BCD Stop Position Completion signal cancel angle per minimem increment tor determining 180.1}
I i P £ Sle p 2 .
C3-12 ;i Reference Resolution stop position for incremental positioning with BCD command after stop- 1.4
i Puco ping a1 home position. 0.5
I - . i
| Arbitrary Stop Posi- Stop poxition offset for smoothing stop operation when the servo lovp is . 104}
C3-13 tion Oftset ised. ) (.0
Plug When Zgpy is reached, offset becomes (4 I 0
; I
| Ci-12 Orientation Speed Speed changing ratio for gradually reducing orieatation speed to reduce 0 | too |
I T Changing Ratio gear noise when switching from orientation speed to servo loop speed : 0!
) |
{Cont'd)



Table A-22 Magnetic Sensor Method Orientaion Constants List (Cont'd)

Canstant

No. Name

Explanation

Unit

Standard
Setting

Upper
Limit
Lower
Limnit

Starting Sott Start
3-13 Time
Tsro

Soft start time for accelerating from stop 1o orientation speed. Use this pa-
rameter 1o reduce gear noise at starting. -
Acceleration rate is (300 rimimn)sec.

S0

Flux Level

C3-16 .
O ORT

Flux level at completion of crientation. Motor noise and torque change in
propurtion 10 flux level.

60

Orientation Speed Re-
duction Coefficient

Ksor

Reduction coefficient to set orientation speed in proportion to the traveling
angle for incremental positioning,

Sensor Signal Stan-
dardization Angle
0 sen

Angle for standardizing magnetic sensor signal detection sensitivity

& gpy = 1807 ¥ Detection Range (mm)< Mounting Radius + =

Sel 20010 9 ggx when 9 sEx > 20.0.

For detection range. check the specifications of the magnetizer and apply
the values helow:
MG-1378BS (13 mm;
MG-14448 {7 mm:

20.0

Orientation Control
! Select Signal |
SEL-MIL*

Contrel mode setting signal for specifving the direction of rotazion in
orientation control
- Bits 1 and O Positioning rotation direction
(1) : Automatically selected roration direction
(1 : Same direction as the forwardreverse run
signal
16 : Fixed rotation direction
11 : Avtomatically selected rotation direction
- Bit 2: Sclection for fixed rotation direction
0 : Forward rotation of the load shaft
1 : Reverse rotation of the load shadt
* Bit 3: Stop position reference code
1 = 12-bat binary
1 : 3-digit BCD
* Bit 2: Tunc-up operation
: ) = Tune-up etnabled
1 : Tune-up disabled
- Bit 3: Incremental positioning refesence point
0 : Formerly commanded stop position
1 : Current st0p position
* Bit b: Encoder selection
{1 Load shaft encoder
1+ Motor encoder
- Bit 7: Retation direction of motor and load shaft
{1 Reverse
1 : The same

;11000000

106

* In explanation of select signals. 0 stands for =

“and 1 for™ ,"

{Cont'd)




APPENDIX 6

CONTROL CONSTANTS

Table A-22 Magnetic Sensor Method Orientaion Constants List (Cont'd)

; Constant ‘

Upper
Standard ,  Limit

No. Name ! Explanation Unit Seffing | Lower
| | Lirmit
| , Dither signal pattern and gain ' :
! : - Bit 1: Dither signal patiern :
| 0 : 6 sieps (83Hz) ---
| I 1 2 steps 1250Hz)
! Orientation Control * Bits 4. 3, and 2: Dither signal level {H) (MGR. LGR: OFF)
c1m Select Sional 2 oG : 0.0G  Otl: 753G 110: 15.0% —
| GE1 a2 - 01z 25% 100 100 % 1113 17.5% |
: Ol : 5.0%  101:1235% I |
- Bit 7, 6, aad 5: Dither signal level (LY (MGR or LGR: ON) .
nog ;0% uil: 3% Ho: 6% .
ool 1 G Wwo: 4%  111: 7% !
| Ol 2% 1M 3% }
I l Orientation control parumeters i
+ Bits 3 and 4: Speed reference differential compensation gain '
| 0 : 10 ! R
I 01 : 15 ; I
Oricntation Control 102 20 | |
C3-24 Select Signal 3 11230

SEL-M3 *

+ Bits 7 and 6: Flux tevel for positioning servo loup control
00 100 &
01 80 %
10 607
11 : 40 ¢

I 1000001K) ___|

“ In explanation of select signals. (+stands for ™, "and 1 for = /
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