— INSTRUCTIONS TOA-S616-6.3C
Varispeed-616G3

GENERAL-PURPOSE INVERTER s p ®
500 to 600V, 2 to 200HP (1.5 to 160kW) 2 to 200kVA

Before initial operation read these instructions thoroughly, and retain for future reference

YASKAWA



An inverter is a device to convert three-phase AC com-
mercial power supply to DC with an inverter section
to produce AC variable frequency voltage from this con-
verted DC.

This AC variable frequency voltage can then be
used for speed control of three-phase squirrel-cage in-
duction motors.

1)

2)

3)
4)
5)

WARNING

After turning OFF the main circuit power supply, do not touch circuit
components until ‘‘CHARGE’’ lamp is extinguished. The capacitors are
still charged and can be quite dangerous.

Do not connect or disconnect wires and connectors while power is applied
to the circuit.

Do not check signals during operation.
Be sure to ground VS-616G3 using the ground terminal G.

Never connect main circuit output terminals T1, T2, T3 to AC main circuit
power supply.
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CAUTION

All the potentiometers of VS-616G3 have been adjusted at the factory. Do
not change their settings unnecessarily.

Do not perform any dielectric test on any part of the VS-616G3 unit.
It is electronic equipment using semi-conductors and vulnerable to damage
from high voltage.

Control PC board employs CMOS ICs which are easily damaged by static
electricity. Do not touch the CMOS elements.

Make sure to tighten screws on the main circuit and control circuit terminals.

~
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CONFIGURATION

VS-616G3 CONFIGURATION

fe-—————— 4-MTG HOLE

DIGITAL OPERATOR
(JVOP-100)

FRONT COVER ——— SRR

692533

VS-616G3



RECEIVING

RECEIVING

Now, lets
check the
followings.

This VS-616G3 has been put through demanding tests at the factory be-
fore shipment. After unpacking, check the followings.

¢ Venify the received product with the purchase order sheet (invoice)
and/or packing slip.

¢ Transit damage.

If any part of VS-616G3 is damaged or lost, immediately notify the
shipper.

B NAMEPLATE DATA

Example
—Enclosure
0 Open Chassis Type
1 NEMAI (Enclosed wall-mounted Type)
only for 2 to 100HP (I 5 to 75kW)
Rewvision Order
Inverter Model Input Spec Output Spec
|
MODEL CIMR-G3U51P5 SPEC 51P5TF O
AC INPUT [ AC_OUTPUT

VOLTS 500600  HZ 50/60 | VOLTS 0-600V MAX HZ 0400 PHASE 3
| VARIABLE TORQUE CONT AMPS 39  HP 3
PHASE 3 AMPS 4.3 | CONSTANT TORQUE CONT AMPS 35 HP 2

B MODEL DESIGNATION

CIMR-G3 U5 1P5
lnverter———] ‘|7

G3 Series

Specifications

U+ CSA Certified Component (U S A use)
M. CSA Certified Component (OEM use)

V. CSA Certified Component (JAPAN use)
Voltage 5 575V

Applicable maximum motor output
IP5  2HP (1 5kW) “P”’ indicates
2P2  3HP (2 2kW) a decimal point
to

160  200HP (160kW)




INSTALLATION

INSTALLATION

CAUTION

* Never move, lift or handle the VS-616G3 cabinet by the front cover.
* Lift the cabinet from the bottom.
* Do not drop the inverter.

MOUNTING SPACE

Install VS-616G3 vertically and allow sufficient space for effective cool-
ing as shown in Fig. 1.

Keep enough

118in(30mm)  118in(30mm}

OR MORE OR MORE 2w
5 9In(150mm) aRr |
OR MORE
ALLOWABLE =1 g1
TEMPERATURE ——~—__{ )
OF CONTROL PART «
131°F(55°C) 3

s
¥

. OPEN CHASSIS TYPE

FRONT _o . 113°F(45°)

. ENCLOSED WALL-MOUNT!
COVER (4 , ] TvpE 0aFa00
| = % Allowable temperature
59n(150mm) E L up to 122°F(50°C)
OR MOl RE AIR 5 when front cover
RIS, L 1S removed
(a) Front View (b) Side View

Note For product external dimensions and mounting dimensions, refer to
APPENDIX B “‘DIMENSIONS’’ on page 33

Fig. 1 Mounting Spaces



LOCATION

LOCATION

Location of the equipment is important to achieve proper performance
and normal operating life. The VS-616G3 units should be installed in
areas where the following conditions exist.

¢ Protected from rain or moisture.

® Protected from direct sunlight.

® Protected from corrosive gases or liquids.

¢ Free from airborne dust or metallic particles.

® Free from vibration.

¢ Free from magnetic noise (e.g. welding machines, power units)

* Ambient temperature:
+ 14 to 104°F, —10 to +40°C (For enclosed type),
+14 to 113°F, —10 to +45°C (For open chassis type)

¢ Free from combustible materials, gases, etc.

CAUTION

When mounting units in a common enclosure,
install a cooling fan or some other means to cool the
air entering the inverter below 113°F (45°C).




WIRING

WIRING

CONNECTION
DIAGRAM

N

IMPORTANT

Use CSA Certified closed-loop (ring) connectors sized for the wire
gauge involved.  Connectors are to be installed using the correct
crimp tool specified by the connector manufacturer.

The following shows an interconnection diagram of the main circuit and
control circuit. With digital operator, the motor can be operated by

wiring the main circuit only. (Terminal © shows main circuit and O
control circuit) O B o

o ® W

Bll B0

mcce >
POWER SUPPLY Lt
3PHASE, 2 —E% I VS -616G3 I
500/575V,
50/60Hz 13 S001575/600V
FORWARD ~ , : 8
RUN/STOP ! &, FORWARD RUN EoQuNG [GROUND
REVERSE H " AT COLSED == (1000 OR LESS)|
RUN/STOP —_— +5 REVERSE RUN
O—1—
E{TEWI;NAL i AT CLOSED FREQ METER CALIBRATION

RESISTOR RVIOYN 20S8 20kQ

FAULT RESET o—o

MULTI-STEP SPEED SETTING 1!
(MASTER/AUX CHG) =,

RESET 7 MULTIFUNCTION ANALOG OUTPUT 5
1 070 +10v

: {STI\ND/\RD OUTPUT FREQUENCY
STEP __-_@_t; SETTING 010 + 10V )
TTING SPEED SETTING 2_~— HE
FUNCTIONS INCHING FREQ METER (METER SPECIFICATION 3VDC 1mA)
R | [SlmEe s
PRIORTO | [TEXTERNAL
IPM COASTING STOP _ 5~
SEQUENCE
COMMON
TERMINAL(OV)
21 SHIELD SHEATH
CONNECTION 1ERMINAL
2 st oy
A i 5 POWER SUPPLY FOR FREQUENCY Z50VAC 1A DR LESS
{3} H SETTING + 15V 200mA 30VDC 1A OR LESS
070 +10v i 3* & 1 MASTER COMMAND
24 ™ %> 0 TO 10V(20kD)
EXTERNAL Pl g
FREQUENCY 470.20mA P —ido Ty st o GOMMAND MULTIFUNCTION
COMMAND 010 +1V | P i1 CONTACT OUTPUT
M6 250VAC 1A OR LESS
t 16 MULTI FUNCTION SIS 1h OB LESS
ov ! :PJ Ei7 ANALOG INPUT 0 10 10V(20k)
U ) [SiGNAL DURING RUNNING IS SET AT
~’ FACTORY PRIOR TO SHIPMENT

CAUTION

The connections of control circuit terminals 1
through 27do not follow the terminal number-
ing order. To connect'them properly, follow

the figure below

11]12{13]14]15]1
1/2]3[4}5]6

N

28 ( STANDARD OUTFUT AUX)
iy v \ FREQUENCY REFERENCE

3

OPEN COLLECTOR 1
{ZERO SPEED SIGNAL
1S SET AT FACTORY }

OPEN COLLECTOR 2
- (SPEED AGREED SIGNAL
IS SET AT FACTORY)

MULTI FUNCTION
OUTPUT COMMON

MULTI FUNCTION
OuTPUT

—_— -

Notes 1 Imdlcates shielded leads and

L

"y twisted-paur shielded leads

2 Control circuit termmal 15 of + 15V has maximum output current capacity of 20mA

3 Exther external terminal 13 or 14 can be used
(For Simultaneous nput, two signals are internally added in the unit )

4 Multi-function analog output 1s an exclusive meter output such as frequency meter etc and not
available for the feed back control system  Use analog monitor cards (Model AO-08 or AO-12)
for the control system

5 Control circuit termial 12 (G) 1s frame ground of the umit

6 Switching between master frequency command at external termunal 13 or 14 and aux frequency
command at 16 corresponds to the master/aux selection contact input

Fig. 2 Connection Diagram
—_ 9 —



MAIN CIRCUIT

MAIN CIRCUIT
MAIN CIRCUIT TERMINALS

575V Class
Model CIMR- G3CISIPS to S7PS G3015011 to 5022 G3CI5030 to 5160
Max Applicable
Motor Output
Teomnals 210 10HP (15 to 75kW) | 15 to 30HP (11 to 22kW) | 40 to 200HP (30 to 160kW)
L1
L2 Main circuit nput power supply
L3
Tl
T2 Inverter output
T3
BO/O - ® Braking resistor umt
BU@ (BI/®-BUIO)
B2 * Braking unit (BI/®-O)
* Braking resistor umit (B1/@-B2) N
©
&
¢ — Cooling fan power supply (Control power input)
2
X . External power supply
¥ (220VAC, 30VA)
G Ground terminal




MAIN CIRCUIT

MOLDED-CASE CIRCUIT BREAKER (MCCB)

Be sure to connect MCCBs between power supply and VS-616G3 input
terminals L1, L2, L3. Recommended MCCBs are listed in Table 1.

When a ground fault interrupter is used, select the one with no in-
fluence for high frequency, and setting current should be 200mA or over
and operating time, 0.1 sec or over to prevent malfunction.

(Example) e Mitsubishi Electric NV series (manufactured in 1988 and
after)
* Fuji Electric EGSG series (manufactured in1984 and after)

Table 1 Molded-Case Circuit Breakers

575V Class

Model CIMR-G301 SIPS | 52P2 | 53P7 | 55PS | S7Ps | 5011 | s0i5 | 5018 | 5022 | so30
VS-616G3

Capaaty kVA] 2 3 5 75 10 I5 20 25 30 40

Rated Output Current A| 35 41 63 98 125 17 22 27 32 41
Molded-Case

Circt Breaker | Rated Current Al 10 10 20 20 20 30 50 60 60 100
or Fuse

Model CIMR-G3(J 5037 5045 5055 5075 5090 5110 5160
V861663 Capacity kVA[ 50 60 15 100 125 150 200
Rated Output Current A 52 62 71 99 130 172 200
Molded-Case
Circuit Breaker | Rated Current A 100 100 150 225 225 300 400
or Fuse

SURGE SUPPRESSOR

For the surge suppressors should be connected to the coils of relays, mag-
netic contactors, magnetic valves, or magnetic relays. Select type from
Table 2.

Table 2 Surge Suppressors

Cols of Magnetic Contactor Surge Suppressor*
and Control Relay Model Specifications Yaskawa Code No
Large-size
DCR2- 250 VAC
Magnetic C002417
00 Contactors S0A22E 0 5uF + 200Q
to Control Relay
20V MY-2, -3(OMRON) DCR2- 250 VAC 0002482
HH-22, -23(Fup) 10A25C 0 1uF + 100Q
MM-2, -4(OMRON)
DCR2- 1000 VDC
380 to 460V Umits S0D100B 0S4F + 2200 002630

*Made by MARCON Electronics

_‘l]_



MAIN CIRCUIT

WIRE AND TERMINAL SCREW SIZES

The wire sizes and types are shown in Table 3.
Refer to Table 4 for the placement of the closed-loop connectors.

Table 3 575V Class Wire Size

" V841663 Termma | .G, Coper
Cirewt | Model kVA Termnal Symbol Serew Wire Range Wire Type
CIMR G303 AWG mm?
51PS 2 LI, L2, L3, ©, BU@®, B2, TI, T2, T3 M4 14-10{2-55
52P2 3 G 14-10{2-55
s3p7 5 LL, 12, L3, ©, BU®, B2, TI, T2, T3 | M4 [14-10{2-55
G M5 [14-10{2-55
ssp7 | 75 LI, L2, L3, ©, BI/®D, B2, T, T2, T3 | M4 [I12-10[35-55
G M5 {12-10(35-55
$7p5 10 LI, L2, L3, ©, BU@®, B2, TI, T2, T3 | M4 [12-10[35-55
G M5 [12-10035-55
L1, L2, L3, ©, BUG®, B2, TI, T2, T3 | M5 [10-8(55-8
5011 15 | G % [12-2]35-%
e, 0 M4 [14-10{2-55
LI, L2, L3, ©, Bl/@®, B2, T, T2, T3 | M6 |8-6 |8-14
5015 20 |G % [12-2(35-30
1, 02 M4 [14-10{2-55
Ll, L2, L3, ©, BU@, B2, TI, T2, T3 | M6 [8-6 [8-14
5018 25 G % [10-2]55-30
e, €2 M4 [14-10{2-55
L1, L2, L3, BO/D, BI/&E), B2, TI, T2, T3 | M6 |8-6 (8-14
5022 30 | G % [10-2(55-30
ey, L2 M4 (14 -10(2-55 (Note 3)
Li, 12, 13, BOO, BU@, TI, T2, T3 | M8 | 6-1 |14 - 38| Power cable
v | 9% | 0 [G * [10-2[55-%0 6‘5’1‘1’;&’]‘6‘:{'
€1, 0, x, Y M4 |14-1012-55] " o
L, 12, L3, BOO, BU®, TI, T2, T3 | M8 | 4-11{22-38| equwvalent
5037 50 | G % [8-2(8-30
€1, £, %,y M4 (14-10{2-55
L1, L2, L3, BO/O, BI®, TI, T2, T3 | M8 {3-1/0[27-50
5045 60 | G % [8-2[8-30
e, £, X, y M4 [14-10{2-55
L1, L2, L3, BO/O, BI®, TI, T2, T3 | M8 |1-2/0]38-60
5055 5 | G * |8-2(8-30
o1, &3, X, y M4 [14-10]2-55
L1, L2, L3, BO/O, BU®, TI, T2, T3 | M8 |20-3/0|60 - 80
5075 | 100 | G % 16-2/0[14 - 60
L1, €2, x, y M4 [14-10(2-55
Li, L2, L3, BO/S, BU@®, Ti, T2, T3 | MIO 300 - 30080 - 150
50900 | 125 | G % {6-20}14-60
€1, 0, x, y M4 (14-10{2-55
L1, L2, L3, BW/O, BU®D, T, T2, T3 | Mi2 300 - 400|150 - 200
sio | 150 | G % [4-2/0(22-60
€1, € x, ¥ M4 [14-10]2-55
L1, L2, L3, B0/, BI@®, TI, T2, T3 | MI2 {350 - 400{177 - 200
5160 | 200 | G % |4-2/0[22-60
e, 03, x, y M4 [14-10{2-55
Common Lo 2 Twisted shielded
Control | to all — 25 to 27 M35 {20 - 14|05 -2 wire with class 1
models wiring or equivalent

Notc 1| Where O 1s ““A” through “Z”

2 Use a pressure lug for the termmal screw of which given with an asterisk
3 Use 1000V vinyl sheathed wire or equivalent for DC circuits

_12_



MAIN CIRCUIT

Table 4 Closed-Loop (Ring Lug) Connectors

Wire Range ]
8 Termunal Screw Closed-Loop (Ring Lug)
AWG mm? Connector
M4 2 - 4
14 ) o 2-4
M4 35-4
? P M5 35-5
M4 55-4
° > M5 55-5
M5 8-5
s 8 M6 8-6
6 ad M6 14-6
4 n M8 2-8
3 27
M8 38-8
2 38
1/0 50 M8 60-8
20 60 MI0 60 - 10
310 80 MI0 80 - 10
MCM300 150 MI0 150 - 10
MCM350 m
M12 200 - 12
MCM400 200

Note  The colsed-loop connectors are not needed for the terminal screws of wire range 2 AWG
(30mm?), because the terminals are connected to the pressure lug

-

N

IMPORTANT

1. Use 60 or 75°C copper wires only.

2. Wire size should be determined considering voltage drop. Vol-
tage drop is obtained by the following equation: select the size
so that voltage drop will be less than 2% the normal rated voltage.

Phase-to-phase voltage drop (V) =V3 wire resistance (Q/km)
X wiring distance (m) X current (A) X 10-3

~

_13_



MAIN CIRCUIT

CAUTION

The external interconnection wiring must be performed with fol-
lowing procedures.

After completing VS-616G3 interconnections, be sure to check
that connections are correct. Never use control circuit buzzer check.

MAIN CIRCUIT INPUT/OUTPUT

(1) Phase rotation of input terminals L1, L2, L3 is available in either
direction, clockwise and counterclockwise.

(2) When inverter output terminals T1, T2, and T3 are connected to
motor terminals T1, T2, and T3, respectively, motor rotates coun-
terclockwise, viewed from opposite drive end, upon forward opera-
tion command. To reverse the rotation interchange any two of motor
leads.

(3) Never connect AC main circuit power supply to output terminals T1,
T2, and T3. Otherwise the inverter may be damaged.

(4) Care should be taken to prevent contact of wiring leads with VS-616G3
cabinet, for short-circuit may result.

(5) Never connect power factor correction capacitor or noise filter to
VS-616G3 output.

(6) Never open or close contactors in the output circuit unless inverter
is properly sized.

GROUNDING

Ground the casing of the VS-616G3 using ground terminal G.
(1) Ground resistance should be 100Q or less.

(2) Never ground VS-616G3 in common with welding machines, mo-
tors, and other large-current electrical equipment, or ground pole.

Run the ground lead in a separate conduit from leads for large-current
electrical equipment.

(3) Use the ground leads which comply with AWG standards and make
the length as short as possible.

(4) Where several VS-616G3 units are used side by side, all the units
should preferably be grounded directly to the ground poles. However,
connecting all the ground terminals of VS-616G3 in parallel, and
ground only one of VS-616G3 to the ground pole is also permissible
(Fig. 3). However, do not form a loop with the ground leads.

CORRECT CORRECT NOT ACCEPTABLE

el L L

E
@ ® ©
Fig. 3 Grounding of Three VS-616G3 Units
-— 14 —_



CONTROL CIRCUIT

CONTROL CIRCUIT

CONTROL CIRCUIT TERMINALS

C::;;'E Temundl Signal Function Description Signal Level
1 Forward operation-stop Forward run at closed, stop at open
signal
2 | Reverse operation-stop Rever<e run at closed, stop at open
signal
| 3 External fault input Fault at closed, normal state at open
<
& | 4 | Fault reset mput Reset at closed
L& Photo-coupl
81 s Master/Aux change ﬁux frgq ref at Mult-function contact mput the fol- msulaIJor:lp er
5 (Multr-step speed ref 1) closed lowing _signals available o | [ppyt
3 . ., | select  Forward/reverse, run mode, | 4+24vDC
g 6 Multi-step speed ref 2 Effecuve at ‘‘closed multi-speed, jog command, accel/ | grmA
g- decel time, external fault, external
7 | Jog command Jog run at “closed” | base block stop, hold command, in-
verter overheat prediction, DB com-
Inv output stop at | mand, aux mput effective, speed
8 | External coasting stop “cIosed’P P search, energy-saving operation
T Sequence control input _
common terminal
Power supply termmal for +15V  (Allowable
15 speed ref Speed ref power supply crrent MmA max)
13 Mast di oy ref 0to +10V/100% freq 0to +10V Q0kQ)
aster speed frequent
=1 pecd TTequency Tl 1™ to 20mA/100% freq 410 2imA (2500)
% Mult-function contact nput one of the
) following signals available to select,
E 16 | Aux frequency ref 10V/100% speed command, command gain, com- | 0 to +10V (10k)
a0 mand bias, overtorque, overvoltage
2 buas, rate of accel / decel DB current
=
< Common terminal for
171 control circurt ov -
12 Connection to shield sheath _ _
of signal lead
9 Multi-function contact output g;ﬁﬂ? 1y
During running (NO) Run at “closed” one of the following signals ZSOVACp?ﬂ or less
10 available to output Output 30VDC 1A or less
during runmng, zero speed,
= Makes at mmn agreed speed, arbitrary agreed
§ | 25 | Zero speed detection ’ speed, speed detection, overtor- | Open collector output
?a_’n freq_(Cn-07) or less que, undervoltage, run mode, | +48V S0mA or less
3, Makes when the freq | coasting stop, braking resistor
g 26 | Speed agreed detection reaches to *+1% of | overheat
- set freq.
>3
% 27 | Open collector output common —
[} 18 Dry contact
1 Fault contact output Fault at closed between termnals 18 and 20 Contact capactty
(NO, NC) Fault at open between terminals 19 and 20 BOVAC 1A o less
20 30VDC 1A or less
Analog | 21 | Frequency meter output Ammeter output selection 0 to 11V max
g:’;,‘,’:,‘ 22 | Common 0 to 10V/100% freq available 2mA or less

B TYPICAL CONTROL CIRCUIT TERMINAL ARRANGEMENT

11112113

e



CONTROL CIRCUIT

s CAUTION

~

The external interconnection wiring must be performed with fol-
lowing procedures.

After completing VS-616G3 interconnections, be sure to check
that connections are correct. Never use control circuit buzzer check.
(1) Separation of control circuit leads and main circuit leads

Signal leads 1 through 32 must be separated from main circuit
leads L1, L2, L3, B1/@®), B2, T1, T2, T3, © and other power
cables to prevent erroneous operation caused by noise inter-
ference.

(2) Control circuit leads 9, 10, 18, 19, 20 (contact output) must
be separated from leads 1 to 8, 11 to 17, 21, 22 and 25
to 27.

(3) Use the twisted shielded or twisted-pair shielded wire for the
control circuit line and connect the shield sheath to the inverter
terminal 12 to prevent malfunction caused by nosie. See Fig.
4. A wiring distance should be less than 164 ft (50 m).

SHIELD
SHEATH ARMOR

SHEATH TERMINAL 12 NEVER CONNECT

INSULATE THESE PARTS
WITH INSULATING TAPE

Fig 4 Shielded Wrie Termination




TEST OPERATION

TEST OPERATION

To assure safety, prior to test operation disconnect the coupling or belt
which connects the motor with the machine so that motor operation is
isolated. If an operation must be performed while the motor is directly
connected to the machine, use great care to avoid any possible hazardous
condition.

CHECK BEFORE TEST OPERATION

After completion of installation and wiring, check for
- (1) proper wiring
ﬁesclt(r?ntg (2) short circuit due to wire clippings
before Test (3) loose screw-type terminals
Operation (4) proper load

SETTING THE LINE VOLTAGE SELECTING CONNECTOR
FOR 15HP (11kW) AND ABOVE

The line voltage selecting connector shown in Fig. 5 must be set accord-

ing to the type of main circuit power supply. Insert the connector at the
position showing the appropriate line voltage.

The unit is preset at the factory for 575/600V line voltage.

CF &8 9 %
o=h
ﬁ

Fig. 5 Selection of Line Voltage




OPERATION

OPERATION
DIGITAL OPERATOR

Digital operator has DRIVE mode and PRGM mode. Selecting DRIVE
mode enables the inverter to operate. PRGM mode enables the programs
to be wrtten-in. DRIVE and PRGM modes can be switched by

PRGM

oave] Kkey only when stopped.

— Mode Display LED

DRIVE Mode Display
| Red lamp lights in DRIVE modc goes out in PRGM mode

Rotation Direction Dispaly
FWD Red lamp hghts at FWD run
REV ~ Red lamp lights at REV run

Remote Mode

Red lamp hights when controlled by control circuit terminal commands
SEQ When RUN/STOP wignal 18 selected from terminals

w730 RE tul 23 NP0 T E IS REF When frequency ref 15 sclected from terminals (3 and

s o trap A e EXES
&

Dispaly
—{ Duspaly set value cach function or monttoring values such as frequency and output current (S-digits) I

Mode Selection Key
Depressing this key changes mode (DRIVE or PRGM) 1

Display Selection Key
} Depressing this key changes the dispaly  See next page for cxplanation ‘

Read/Write Key

Depressing this key recalls and displays indicated data from memory
Depressing the second tinie enters dispalyed data into memory

Numeral Change Key

Change numerical such as set values and constant signals
/\ Increment key

V Decrcment key

Digital Selection Key

Seclects numeral digits
This key resets opcration at faults

— Run Command Key

Run command key to opcratc by digital operator
Effective only in DRIVE mode

I STOP command 15 mput Red lamp lights by derpressing STOP

I Sclects FWD or REV run

NV OUTPUT FREQUENCY ¥
: ey

|
| RUN command 1s mput Red lamp lights by depressing RUN l
I
|

| While depressing this key, jog speed 15 sclected

RUN or STOP lamp changes

EoRer | )
; : ; = in accordance with the fol-
FREQUENCY SET [ : lowing operations
e ° [} © °
i o) o 0 9

el

uUT © BUNK@ OFF



OPERATION

DRIVE MODE AND PRGM MODE

POWER ON

DRIVE MODE

]

MODE SWITCHABLE ONLY WHEN STOPPING

PRGM MODE i DRIVE MODE

A~-00
display/“setting

*

bA-00
display/setting

* | *2
L S~-00 |
display/setting

C~-00 £2|
display.“setting

*]

*1. The constant group to be displayed 1s changed each time display selection key

1s depressed.

Display of faults which had
occurred before power
supply was turned off

Frequenzy reference
value display

Output frequence
monitor display

Output current
monitor display

Display of faults which
occurred tefore power
supply was turned off*’

Un =00 display

{ *2
A~ -00 display
1 *2

b~ -00 display

1

If a fault occurs, the
contents are displayed

Faull occurrence
order and display
are provided

by or key

_

Fault reset

DSPL

%2 For details of constants (An-[10, bn-0O10J, Cn-000, Sn-000O, Un-[00), refer to
‘‘BASIC CONSTANTS”’ on page 22
*3  Faults that occurred in the previous operation are displayed Even 1f the power supply
1s turned OFF at fault occurrence, the constants are stored so that they are displayed after
the power supply is turned ON again. (When no fault occurred, fault display of the
previous operation 1s skipped.)
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OPERATION

B DRIVE MODE

Monitor item is changed each time display selection key | os | is

depressed. At fault occurrence, the digital operator displays the fault.

Depressing | &7 key changes to the previous dsiplay.
Key Digital
Description Operation [Operator Display Remarks
Drive mode selected | PRGM | LED |DRIVE
DRIVE
I Laghts
. No display when no
Eccsgrl'?eyd ogefg?éti:'v::fh [T fault occurred before
supply was turned OFF power supply was
—] turned OFF
Frequency reference 1Y /2SN
value display/setting F,RO oo
DSPL
Output frequency
monitor display o oo
| DSPL
Output current
monitor display o oA
DSPL
Display of faults whach Example
S o O En B B F Uildu ! Main circuit
undervoltage trip
DSPL
U=~ Un-0 ¢ T
DSPL
Monitor value 1s
displayed by
An- A~-0! 1t Y
| K€y
DSPL
br- 1 bn-0 ! H
I DSPL

*  Check the display data referring to ‘‘BASIC CONSTANTS’’ on page 22




OPERATION

B PRGM MODE
Monitor item is changed each time | °5™ | key is depressed.
Description Key Digital Remarks
Operation |Operator Display
PRGM mode selected el 1| A~-o LED|DRIVE
OFF
An- AR-0 !
DSPL
- -ty
b&n &n-0 ! Date are displayed
DSPL DATA
E—v by |enrer
SA-. S~-0 !
DSPL
Cm- Cn-0 !¢ -
————l DSPL

¥- Check the display data referring to ““BASIC CONSTANTS”’ on page 22

[Typical Accel Time Setting]
Accel time can be set either in the DRIVE or PRGM mode.

Accel Time Setting Key Operation Big};ﬁg} Operator Remarks
+ Accel time constant -
selected DSPL &n-0 1!
+ Accel time data DATA 10 sec
display ENTER o0 Farftsg:yat
-+ Set 12 5 seconds to ~ ‘
accel time RESET A @ S
Displayed
DATA
* Write-in data ENTER Erd for 05
second

_2"_



OPERATION

BASIC CONSTANTS

The constants described here are those required for basic operation.

BlA- (Monitor Type)

No. Item Display Unit
Um=-0 ¢ Frequency reference 20 oo Hz
Un-02 Output frequency 20 0o Hz
Un-03 Output current Y gAR A
Um=-04 Voltage reference SISy \
Un=-05 DC voltage (V P-N) P15 v
Un-08 Output power/(*‘-"" displayed at o s kW

regeneration)
WA~- (Frequency Reference)

No Item Display Unit
RA-0 ¢ Master frequency 20 00 Hz
A~-09 Inching frequency & 0O Hz

B &~-  (Constant to be Changed during Operation)

No. Item Display Umt
bn-0! Acceleration time L S sec
br-02 Deceleration time oo sec
bn- ! Frequency meter output gamn { DOC —

HS~- (System Constant to be Changed at Stopping)
Data (digt: Setting
No Operation Conditions ala (digts) rior to
1{2]3]4]| Shipment
Master frequency reference. Control termmal 13 or | | | 0
14 nput
RUN Master frequency reference Digital operator(An-0!)| — | —|— | |
MODE Operated by control terminal run command. —]1—10|—
Gm-0u Operated by run command from the digital operator | — | — | 1 | — -
Frequency deceleration to stop 010 (|—1—
STOP Coasting to stop 0|1 {—|[—
MODE Full range DC mjection braking to stop 110{—|—
Coasting to stop (restart possible after the time set thl=l=
mbn-02)
BlA- (Control Constnat to be Changed at Stopping)

No. Item Display Umt
C~-09 Motor rated current (to agree with motor NP) 3 3 A
Cn- 8! DC-injection braking current S0 %

Cn- 12 DC mjection braking time at stop s sec
En- Frequency reference (upper limit) 100 %
Cn- IS Frequency reference (lower limit) e %
CA-36 No of retry operations at fault S times




OPERATION

INPUT VOLTAGE SET

Set the power supply voltage to be used, by using the digital operator.
The factory set 1s 575V.

Use “Cn-01.”
for changing
input voltage.

Digital Operator

IMnStuhto;\ifoltage Setting Key Operation Display Remarks
{ POWER ON
Frequency reference -
value displayed FOO OO
Change mode to [ PRGM | M LED |DRIVE
PRGM An-0 i OFF
Select Cm-0 ¢ DSPL Cm-0!
Depress three
times
DATA hn | I ]
Data displayed ETER €7%. O
Set to
500V
Change set A cno o
value neserl’ | v e v
Write-in new set DATA E~d Displayed
value ENTER for 0 5 second
Switch to DRIVE PRGM s sl el LED |DRIVE
mode DRIVE FOC DG hights




DIGITAL OPERATOR OPERATION

DIGITAL OPERATOR OPERATION

The following diagram describes typical digital operator operation in the
pattern shown below.

l OPERATION PATTERN

et’s operate
your machine

ACI ‘E‘;’ o © Q@
1
with Digital o e . ; sorz ) i
Operator. ; . T T Ao | !
I :/———\ | i/ 15H: ! . |
T o | |
I ) I
! ! [Fwo AON] | :
1 } 1
i i ' REV !
[FwD JoG RUN] [FREQUENCY SETTING | [ FREQUENCY REFERENGE CHANGE |  60Hz

B TYPICAL OPERATION

Key Digital
Description operation Operator Remarks
Display
(@) POWER ON | - Frequency relerence £nn oo
value 1s displayed itniihated
+ Select output )
frequency monitor DSPL o 0o LED
display Lights

+ Check rotation
direction (FWD at
power ON )

® |FWD JOG RUN| : Jog run operation JoG

Moving while key
depressed

6 Hz

Cont’'d
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DIGITAL OPERATOR OPERATION

Key Dagital
Description Operation OD?:;?;;r Remarks
Cont’d
Frequency + Select frequency DSPL FO00 oo
setting reference value
display Depress
15Hz three times
- Change reference
Fis o9
- Write-1n set value
Stop blinking for DAT. Stop
2 seconds mﬁ: £1i5 0O blinking
for 2 second
+ Select output
frequency moniior
display DSPL o oo
FWD run
15Hz <« FWD run operation .nuu S 00
LED (]
Lights
Frequency set + Select frequency DSPL F s oo
value change reference
Depress
60 Hz s1x times
- Change set value > ~ N
Allw Fsu (=] FWD run
(GOHz)
- Write-in set value
Stop blinking for DATA F&0 OO E}Opk
2 seconds ENTER 1nxing
for 2 second
- Select output &0 OO
frequency moniior
display
REV - Switch to REV run FwD REV run
run | S A -62 08|| Gota)
60 Hz LED
lights
& OO||LED
Stop + Deceleration to a %stop e llght
stop
LED [m]
blinks
during
deceleration




CONTROL TERMINAL SIGNAL OPERATION

CONTROL TERMINAL SIGNAL OPERATION

Let's operate
your machine
using Control

Terminal signal,

Ke Digital
Description 0 gratlon Operator Remarks
p Display
POWER ON + Frequency reference
value displayed oAGM
+ Select PRGM mode ORIVE | A~-0 ! || LED
DRIVE
OFF
OPERATION CONDE-Y. displayed pspL Sn-0 !
Depress twice
Set
Displayed
“ » DATA
\SNEE'{I‘IT\{EI}II&UE + Check for “End” display ENTER for 05
(Operation by control second
terminal signal enables )
DRIVE MODE| . | PRGM | LED
SELECTION Change to DRIVE mode e | FOO 00 | :]DRIVE
ON
FREQUENCY SET | - Input and check for
frequency value of
control terminal 13or 14
%P&EIA'I‘YFREQUENCY + Change to output DSPL o 00

OPERATION CHECK

STOP

frequency display

- Closed /open among

terminals 1 to 11 with
terminals 7 to 11 closed
to perform jog operation

- After checking for normal

operation, close among
control terminals 1 and 11
to perform FWD run

- Open among control

terminals 1 to 11 to stop

LED

lights

Increased
to 60 Hz

LED [(m=]

Lights

Decreased
to 0 Hz
LED
Lights

LED [m]
blinks during l
deceleration




MAINTENANCE

MAINTENANCE

PERIODIC INSPECTION

Be sure to
inspect me
periodically.

VS-616G3 requires very few routine checks. It will function longer if
it is kept clean, cool and dry, while observing the precautions listed in

““Location’’.

Check for tightness of electrical connections, discolora-

tion or other signs of overheating. Use Table 5 as your inspection

guide.

that CHARGE lamp is OFF.

Before servicing, turn off AC main circuit power and be sure

Table 5 Periodical Inspection
Component Check Corrective Action
External termnals, umt | Loose screws Tighten
mountmmg bolts, connec-
tors, efc. Loose connectors Tighten

Cooling fins

Build-up of dust and dirt

Blow with dry compressed air of 39 2 x
10* to 58 8 x 10* Pa (57 to 85 pst.)
pressure

Printed circuit board

Accumulation of conductive dust or
oil

Blow with dry compressed air of 39 2 x
10* to 58 8 x 10* Pa (57 to 85 psi)
pressure.

If dust and o1l cannot be removed,
replace the board.

Cooling fan

For abnormal noise and vibration
Whether the cummulative operation
time exceeds 20,000 hours or not

Replace the cooling fan

Power elements

Accumulation of cust and durt

Blow with dry compressed air of 39 2 x
10* to 58 8 x 10* Pa (57 to 85 psi)
pressure

Smoothing capacitor

Discoloration or odor

Replace the capacitor or mnverter unit

Note:

Operating conditions as follows.

e Ambient temperature . 30°C (86°F)/yearly average
® Load factor : 80% or below
® Operation rate : 12 hours or below / day



MAINTENANCE

SPARE PARTS

As insurance against costly downtime, it is strongly recommended that
renewal parts to be kept on hand in accordance with the table below.
When ordering renewal parts, please specify to your Yaskawa represen-
tative: Parts Name, Parts Code No. and Quantity.

Table 6 Spare Parts for 575V Class

S0 sm"ﬁ';::: Control PC Gae | Man | Man oo Coolng Digtal
Model CIMR Board Drver | Transstor |  Diode Fan Operator
Mode - EEEEE T CMISTR:OAH [ 130U6PA0: | 100USH20 | 4TIONLOSW-B0 |  JVOP-100
G30IS1PS | Code | ENCHASOSOODO |ETPEUSSOCE | STRODION 5f-Si000503 | Fuooaame FANONI3 CDRONOT0
Qy ! SEUREE SRR GALGY ! i
Model - Firinii | CMISTE2H| S006P | 00USHY) | 4TIONLASWBA0 | IVOP-0
G30352P2 | Code | ETCSIOSO0OD |ETPSU3SOEE [ Sridordds-| - Sioohss” | Fuooaooy FANOOOI3T CDROOXTO
Qy ! s FHEREEEY 1 ! 1
Model - A5 w2 OMAODY-28H [ 2:3006P42 7] 100USH30 |  47IONLASW-B40 | IVOP-100
G30353P7 | Code | ETCO380SO00D |ETR6U3sIEN}z STROOIOYT: | 1510005033 Fuooaoio FANOL3? CDROVOT0
Qy ! ANERTEY l l
Model - ; 230U T | 100UsH30 | 4moNLOswB4 | svoP-loo
G3CIsSPS | Code | ETCEB3B0S0000 Mmp;srm@ﬁ%smmf FUNOI0 FANOOI3? CDROVOT0
Qy l B R o ! !
Model - 57 o 5 p|OMADY- B 7 US| I0USHI | 4TIONLOSW-BAO_ | IVOP-100
G3057Ps | Code | ETCHISOSOODD [EXPOUSSIEL{>STRIIONT: | ESIDONSOSE | FUOGI0 | FANONOLST CDROXT0
Qy 1 SRS IEE | ! 1
Mode - —  [omsoovas | souear | awopss | amspsauzan | Jvop-o0
G3015011 | Code | EYCHBBOSODOO |ETCSIZ210I | STRONG3SS | SIDOOOS3 | FuOET3 FANOOI30 CDROONT0
Q'y 1 ! 3 I 1 1 i
Model - —  |omioopy-8| 75U | Aloeso | sosC-2TB¥ | IvOP-Io0
G3015015 | Code | ETCSBMOSOOOO |ETCSI320 | STRON3S | SIDOOOSO | FUONOS™4 |  FANOOOI3I CDRONOTO
Qy 1 1 3 1 I 1 1
Model — —  |cmoopyas{ suepas | Aloopso | s91sPC-2T-B30 IVOP-100
G3015018 | Code | EYCHWOSODOD |ETCA320I | STRON3 | SID0OOSH4 | FUONEM |  FANOWI3I CDROOOOT0
Qly 1 1 3 i 1 1 1
Mode - - |omioDv8| U3 | Ao | soispcuTB% | IvOP-IM0
G3015022 | Qty | ErcesisOSOODO |ETCAI32OI | STRO03SS | SIDOGOSH | FUOOE™ |  FANOI3I CDROVN0
Code 1 1 3 1 1 1 1
Model - —  [cMa00HA-28] 11002643 | AIOOPIO0 | THAIV-UTSS6MX-TP | JVOP-100
6305030 | Qy [ ErcstmOS0000 |ETosisn | STRooo3so | SID0oosts | Fuooogrs FANOOOI9! CDRONOT0
Code 1 1 6 3 1 2 1
Model - —  |cMaona28| 11002643 | AlooPi00 | THAIV-UTSSEMX-TP | IVOP-100
G3015037 | Quy | ETcsuwOS0000 |ETcei3nO| STRooos | SIDoatsts | Fuooosts FANOISI CDROONT0
Code 1 1 6 3 1 2 1
Model - —  [cMoma2s] 1100264 | A100PIO | THAIVAUTSSGMX-TP | IVOP-100
G3Os504s | Qty | ercsswOsDOD [EncesnO| STrooosso | SIDoOsos | FUOOORTS | FANGOOIS! CDROVNTD
Code 1 t 6 3 1 2 1
Model - —  |cm3woHA-28| 11002643 | AIOOPISO | THAIV-UTSSGMX-TP | SVOP-100
G30350ss | Qy | ETceswOSO000 |ETCOI3B0I | STROAI | SIDOOSOS | FUOOSTS | FANOMISI CDROVIT0
Code I 1 6 3 1 1 1
Moddl ~ — |cM3o0HA28| 110U2643 | AIOOPISO | THAIV-UISSEMX-TP |  IVOP-100
G3005075 | Qy | ETCSMOSODOD |ETCSIZCI | STROMSSL | SIDOOOSOS | FUONOSTS |  FANoooiS! CDROOOU0
Code I I 6 3 I 2 I




MAINTENANCE

I
Table 6 Spare Parts for 575V Class (Cont'd)
1504 Sp;mm CownlPC | Gae | | | e | pe | Oum | Dedl
odel CIMR Board Drver | Sub Board | Transstor Diode Fan Operator
Model - - —  |CM200HA-28 (2P) | 160U2G43 | AI0OP200 [THAIV-UTSS6MX| IVOP-100
G3015090 | Code | ETCHI0SOOO0 [ETC61324DETCEI608CT|  STRODO46D | SIDOOSOS | FUOGOST? |  FANOODISI | CDROOOTO
Qly | 1 | 1 6 1 2 1
Model - - —  |CM300HA-28 (2P) | 160U2G43 | A100P300 [THALV-UTSS6MX| SVOP-100
G3015110 | code | ETCOUMOSOO00 {ETCOIRAOETCEI6O0)|  STROOM6I | SIDOGOSOR | FUOKSTS |  FANOOOI9I | CDROOOTO
Qly 1 1 1 1 9 1 2 1
Model - - —  |CM400HA-28 (2P) | 160U2G43 | AI00P350 [THAIV-UTSS6MX]| JVOP-100
G3015160 | Code | ETcsisnOSOOOD |ETCSI3MO|ETCOI609C1|  STRODMGI | SIDOOOSO8 | FUOKN03 |  FANOOIS1 | CDRONOTO
Qly | 1 1 1 9 | 2 1
Notes

1 It 1s recommended the whole proper unit be replaced for the part’s faults in -] area
2 The above spare parts for models with revision mark ‘‘F*’ and beyond 1in SPEC column of nameplate data

Standard Parts Replacement

Ttem Name Replacement Cycle Remarks

Cooling Fan 2 or 3 years Replace with a new product

Replace with a new product
5 .

Smoothing Capacitor years ( ine after examumation)

Circuit Breakers and Relays - Determine after examination

Fuse 10 years Replace with a new product

Aluminum Capacitor 5 Replace with a new product

on PC Board years (Determune after examination)

Note Operating as follows

* Ambient temperature

® Load factor

® Operating time

80% or less

20 hours or less per day

_29_
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FAULT DISPLAY

FAULT DISPLAY

As Table 7 shows, the faults that the VS-616G3 detects are classified into
troubles and alarms. If a problem occurs, the fault contact is output and

the motor coasts to a stop.
tor indicates the alarm for warning.

Table 7

When an alarm is issued, the digital opera-

Fault Display and Details

Indication Fault Display Description Corrective Action
DC main circuit becomes low
voltage duning operation
’ [} V
bt Undervolatge (PUV) Detection level Approx 546VDC | e Check wiring of line umits
and below (at power supply side)
Control circuit becomes low e Correct |
y power supply
tud Undervoltage (CUV) voltage duning operation voltage
Main circuit magnetic contactor
e -,
Uu3 Undervoltage (MC-ANS fault) does not operate correctly
® Check that motor msulation not
- Groundin Grounding current > approx deteriorated
LF . 50% of mverter rated current ® Check that there 15 no damage to
wiring at load side
I ¢ >200% of © Check the motor winding resistance
nv output current > 0 and ground
ou Overcurrent Inv rated current
® Increase accel time
Detection level
Approx 1040V
I
ou Overvoltage (Cr0n) > s00V] | o *2 r::f:m“me and/or add
Approx 910V b
[(Cn-01) =< 500V)
Check short-circuit at load, ground
’e — !
Fu Fuse blown fault etc
Check fan or ambient temperature
Q O, 0
oH Radiation fin overheated Fin temperature 90°C (194°F) (less than 45°C, 113°F)
Measure motor temperature-rise
’ foad h
ol ! Overloa Protect the motor and reduce load, then reset V/f
olc Overload Protect the mverter Reduce load, and mncrease accel
time, then reset V/f
When selecting v output OFF
, at “mv output current > over- _
ol3 Overtorque torque detection level” and over-
torque detection
e Regenerative transistor fault — Replace transistor
Reduce regenerative load, or use
~H Braking reststor overheated Protect braking resistor mcor- other resistor unit separately
porated 1n mverter umt
installed
FRA Coolig fan fault Cooling fan stops during operation| Replace cooling fan
EF3J |Control circmt termmal 3) fault Check state of mput termnal
[y
EFS |Control circurt termmal (8) fault with data &m =37
Replace mverter if «“ {” 15
Control circuit terminal (6) fault |  Stop mode selection posstble
EFS nro ® P po indicated as the state of
EF 7 |Control circuit termmal () fault open terminal
EF8 |Control circuit terminal @) fault




FAULT DISPLAY

Table 7 Fault Cisplay and Details (Cont’d)

Description

Corrective Action

Stop mode selection posstble

Check communication cable
between communication interface
card (SI-B) and master controller

Communication between G3 and
operator 1s not established 5
seconds after the power supply 1s
turned ON

© Insert operator connector again
© Replace control board
® Check wirmg of control board

Communication error occurs for 2
seconds after commuincation
between G3 and operator 1s once
established after the power supply
1s turned ON

© Insert operator connector again
® Replace control board

Inverter fault

® Replace control PC board

® Check and secure the option card
connector

Indication Fault Dispaly
Communication inverter
LUS card (option)
communication error
LPFOD | Operator communication error
CPFD ! | Operator commuincation error
LPFGe Control circutt fault
LPFO3 NV-RAM (S-RAM) fault
CPFOY | NVRAM (BCC, Access Code) fault
CPFOS | A/D converter fault in CPU
CPFO6 Optional connection fault
Fault of A/D converter built
CPF20 |  analog speed reference card
(option)
Self-analysis fault of CP-213
CPF2 !| commumncation mterface card
(option)
Model code fault of CP-213
{PFI2 | commumcation mnterface card
(option)
Mutual analysis fault of CP-213
CPFP3 | communication mterface card

(option)

Option card fault

Replace option card

CAUTION

Do not replace the DC bus fuse without first checking the output
transistors.




APPENDIX

APPENDIX A
SPECIFICATIONS

500 to 600V
toverter Model CIMR-G30 T 51Ps [ 522 [ 537 [ 55Ps | 57Ps [ 5011 [ so1s | 5018 | 5022 [ 5030 | 5037 | 5045 [ 5055 | 5075 [ 5090 | 5110 | 5160
Constant 2 013 1 5 |75| 10 15)20 |25 |30 40 (S0 |60 (75 |100]125 150 | 200
ﬁiﬁ, rAglllJllmble Torque Ratings 15129 [6D|EH[T[an [ (15) |a85)] @) | 60y | 37 | ¢5) | 5) | (75) | 90) | 110) | (160)
HP (kW)*! Variable 3 3 S| 1010|1520 |25 )30 4 |5 | 60 | 75 | 100 | 150 | 200 | 200
Torque Ratings 2222|3755 | AS) [(185)] (22) | (30) | 37T) | @45) | (55) | (75) | (110) | (160) | (160)
Inverter Capacity KVA| 2 | 3 | 5 |75| 10 | 1520 |25 |30 |40 [ 50 |60 | 75 | 100 ] 125 | 150 | 200
oupu :%;:‘:&‘:‘PT‘:}Y;‘;"E:L“ES) _ Alss|at|e63|osfas| 17 2|2 |32 |a |52|6|7| % |[130]|172]00
Charac- :‘J‘:ﬂﬁj‘;ﬁ‘ﬁ?‘(‘)‘:‘;ﬁ‘;{g‘t‘: ng;')""“‘ A|39 |46 (70 110|140| 19 | 25|30 |36 |46 |58 |69 | 86 | 111|145 192|224
Max Output Voltage 3-Phase, 500/575V (Proportional to nput voltage)
Rated Output Frequency 50, 60, 72, 90, 120, 180 Hz (up to 400 Hz available)
Rated Input Voltage and Frequency 3-Phase, 500/575/600V, 50/60Hz
g“m; Allowable Voltage Fluctuation +10%
Allowable Frequency Fluctuation +5%
Control Method Sine wave PWM
Frequency Control Range 01 to 400 Hz
Frequency Accuracy Digital command 0 01% tllt) l& ;%137 Analog command 0 1% 7275 f__ll%:%
Frequency Resolution Digital operator reference 8.?;_:21&{? l(l)glql}zlza::i I;e;g‘\lrle Analog reference 0 06Hz/60 Hz
Control | Output Frequency Resolution 0 01 Hz (1/30000)
Sr‘;:?c‘;' Overload Capacity 150% constant torque rating current for 1 nunute / 110% vaniable torque rating current for 1 minute
Frequency Setting Signal 0 to 10 VDC (20 k), 4-20 mA (250 Q)
Accel/Decel Time 01 to 6000 sec (Accel/Decel time setting independently)
Braking Torque Approx 20%
4- For general purpose
No of V/f Patterns and Dy ’.LSZ&‘,L“ b 4 For hugh Sartng torque
pattern setting enabled 3 For machme tools
Motor Overload Protection Electric thermal overload relay
Instantaneous Overcurrent Motor coasts to a stop at approx 200% of inverter rated current
Blown Fuse Protection Motor coasts to a stop by blown-fuse
Overload Motor coasts to a stop after 1 minute at 150% / Motor coasts to a stop after 1 minute at 110% variable
constant torque rating current torque rating current.
Profec- Overvoltage Motor coasts to a stop 1f converter output voltage exceeds 1040V. (approx 910V) *3
tive Undervoltage Motor coasts to a stop if converter output voltage drops to 546V or below
o | Momentary Powes Los Immelatdy S5 b 5 s s s momsaypans fo Conons e, peraon g
Fin Overheat Thermostat
Cooling Fan Fault Fan sensor
Stall Prevention Stall prevention at accel/decel and constant speed operation
Ground Fault Provided by electromic circuit
Power Charge Indication Charge lamp stays ON until bus voltage drops below 50V
Location Indoor (protected from corrosive gases and dust)
RS T 0l 00y oy, ol )
Condi- | Storage Temperature*S —4 to 140°F (—20 to +60°C)
tions Humidity 90% RH (non - condensing)
Vibration 9 81m/s* (1G) less than 20Hz, up 1o 1 96m/s* (0 2G) at 20 to S0Hz

*1  YASKAWA standard 4-pole motor 1s uscd to determine max applicable motor output

during

Allowable values for the applications not required overload

Approx 910V when input voltage set value (Cn-01) 1s less than 500 OV, Approx 1040V when 1t exceeds S00 OV
Up to 122°F (50°C) allowed when front cover 1s removed (open chassis type)

Temp hipping (for short period)

Note The above specifications for models with revision mark ““F* and beyond in SPEC column of nameplate data
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DIMEMSIONS

APPENDIX B
DIMENSIONS in inch (mm)

_
.¢_ -
I
692532 . \ d
W
Motor V5-616G3 Mass
Voltage | Capacity Enclosed Type b
v HP
aw | w | H D | wi | m |Mefokl g
2
(15) 805 {1394 | 650 | 709 | 1319 M6 15
3 (204 5)| (354) | (165) | (180) | (335) (@)
22
5
37
715 805 | 1394 | 787 709 | 1319 M6 22
55 (204 5)| 354 | 00) | (180) | (335) (10)
10
79
15 1280 (2362 | 1083 984 | 2303 M6 77
an | 325) | 600) | @75) | @50) | (585) (35)
20
(15
25 1575 {2953 | 1122 | 1181|2874 M8 99
500 (185) | (400) | (750) | (285) | (300) | (730) 45)
30
&0 | @
40
(30)
50 2264 | 3346 | 1181 | 1870 | 32 48 MI0 159
37 (575) | (850) | (300) | (475) | (825) (72)
60
45)
15 41 34
(35) 2264 {(1050) | 1280 | 1870 | 40 35 MI0 205
100 | (575) | 41 97 | (325) | (475) | (1025) 93)
5) (1066)
125* 2264 14921 | 1299 | 1870 | 48 23 MI0 265
©0) | 75 |1250) | 330) | @75) | (1225) (120
150*
(110) | 2264 (6299|1398 | 1870 | 61 81 Mi2 331
200* (575) | (1600) | (355) | (475) | (1570) (150)
(160)

*Only for open chassts type

Note For detailed dimensions, contact your YASKAWA representative
The above dimensions for models with revision mark *‘F** and beyond in SPEC
column of nameplate data



Vit PATTERN

APPENDIX C
V/f PATTERN (Sn-02)

The following V/f patterns can be selected by Sn-02. Set inverter input
voltage to Cn-01 before V/f pattern selection.

® Sn-02 data 0 to B :
® Sn-02 data (B :

Impossible to change
Possible to set freely (The following shows

the data after initialization.)
M 2HP (1.5kW) to 60HP (45kW) V/f PATTERN SELECTION (575V Class)

- (Note 1) Appli- (Note
cAaI:ﬁ::\ Specification Sn-02 V/f Pattern caliﬁ):] Specification Sn-02 V/f Pattern
Low 575M
Starting
Torque
50Hz © ':.; 50Hz
<. High o8
§- Starting | @ 02
= Torque 0
g
£ ®
S Low s75( -
60Hz &
L
é- Saturation = Starting @
S T Torque
2| 60Hz 60Hz
5 High il
g S0Hz &1
© Saturation Starting 5
Torque 0157
T2Hz ® 90Hz ©
ok | B
&
= Vanable 2
2 ® s
E Torque 1 =
A S
g | SOH 5 120Hz )
@ o
g Varable
=2 Torque 2 ® &
3
[ <3
S Vanable ©
é’:r Torque 1
(=]
S | ooz 180Hz ®
=)
o~
g Vanable ®
> Torque 2
Notes 1 Consider the following points as V/f pattern selecting conditions

(1) Select a pattern 1n accordance with the motor voltage-frequency characteristics

(2) Select a pattern 1n accordance with the motor maximum r/min
2 High starting torque must be selected only n the following cases

(1) Winng distance 1s long (approx 492ft 150m or more)

(2) Voltage drop at starting 1s large

(3) AC reactor 1s inserted in inverter input or output

(4) Motor smaller than the maximum applicable motor 1s operated



Vit PATTERN

B 75HP (55kW) to 200HP (160kW) V/f PATTERN SELECTION (575V Class)

(Notc 1) - (Note 1)
':;iﬁ:’n Specification Sn-02 VIf Pattern g':ﬁ::l Specification Sn-02 VIf Pautern
Low
Starting
Torque
50Hz . 50Hz
) High
lé. Starung | @
S Torque
g
S
) 60Hz & sm
8 Saturation E] ne
g- == Torque
% 60Hz 60Hz
1 High
5 50Hz
[ &)
Saturation Starting
Torque
[
575 r - ﬂ—l
o/ .
T2Hz ® b 90Hz
a3 E :
201 : H
0153 _&772 2
8
=
=
— Variable 575 4
‘g‘-' Torque 1 ® é
[ =
= | SOHz ol . g 120Hz
s 1006} - g
S Vanable ® (=)
e Torque 2 At £
g o -
g 5
Z Varniable ol Ry 7 ©
g Torque 1 :
e e
2 60Hz 1437 H 180Hz
o
S Vanable ; :
Torque 2 @ |z .
015 0 60 (Hz)

Notes

1 Consider the following points as V/f pattern selecting conditions

(1) Select a pattern 1n accordance with the motor voltage-frequency characteristics
(2) Select a pattern 1n accordance with the motor maximum r/min
2 High starting torque must be selected only 1n the following cases
(1) Wining distance 1s long (approx 492ft 150m or more)
(2) Voltage drop at starting 1s laige
(3) AC reactor 1s mserted 1n inverter mput or output
(4) Motor smaller than the maximum applicable motor 1s operated
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TYPICAL CONNECTION DIAGRAM

APPENDIX D

TYPICAL CONNECTION DIAGRAM

(1) Braking Unit
For Models CIMR-G3::5011 to -G3! 15022
(575V Class, 15 to 30HP, 11 to 22kW)

THREE PHASE

POWER SUPPLY

500 TO 575V
50/60Hz

MCCB

L1q
L2——0

OVERLOAD RELAY
TRIP CONTACT

Used sequencer to
break power supply
side on overload relay
tnp contact

g BRAKING
.y RESISTOR
UNIT

MC

) L2
m— —fQ L3500 12
¢

VOLTAGE 3
-5 SELECTION]._AM,

rmmm e

STANDARD
FUNCTIONS
PRESET AT

FACTORY

EXTERNAL
FREQUENCY
REFERENCE

20

THRX OFF ON
O

OVERLOAD RELAY TRIP CONTACT OF
BRAKING RESISTOR UNIT

THRX

2

TFAULT

FORWARD
ForwARD AUN COMMAND
e | (FORWARD RUN
REVERSE_ N AT CLOSED)
REVER
BRAKING UNIT AN gézammo
EXTERNAL AT CLOSED)

RESET

O-
MULTI STEP SPEED REFERENCE 1
{MASTER/AUX CHANGE) e

R

¥ EXTERNAL FAULT

STANDARD
OUTPUT AUX
FREQUENCY
REFERENCE

VS-616G3 113

575/600V

COOLING
FAN

GROUND
= (1008 OR LESS)

‘ 0TO +10V

FREQ MET

ESET
FAULT CONTACT OUTPU
250VAC 1A OR LESS
30VDC 1A OR LESS

QUTPUT COMMON

T

)

T MULTTSTEP SPEED
L REFERENCE2 ==
INCHING MULTI FUNCTION
COMMAND _— CONTACT INPUT
EXTERNAL BASEBLOCK MULTI FUNCTION
| commano CONTACT OUTPUT
.250VAC 1A OR LESS
SEQUENCE COMMON 38‘;‘:3;;‘; ;’;;NE:S
wvs%,ELQLESAEROM ) (ounms RUNNING SIGNAL)
‘ SHIELD SHEATH
442 (G) CONNCTION
TERMINAL ;
24 fon! POWER SUPPLY FO . OPEN COLLECTOR 1
[—,1, [ 5 SPEED SETTING - STANDARD SETTING
. —+ +15V 20mA ZERO SPEED SIGNA
070 +10v H i i
- 3MASTER HEFERENCE - OPEN COLLECTOR 2
I 010 STANDARD SETTING
4T0 20mA P [ &3 ( SPEED AGREED
————————— --1—--:-—{——— O SIGNAL
07O +10v P [ b
T T f 4
o ' p] j, S MULTI FUNCTION

FREQ METER CALIBRATION
RESISTOR RV30YN 20SB 20kQ

MULT! FUNCTlON ANALOG
~ OuTPY

CLASS 3 GROUNDING
-_@tJ 1000 OR LESS

(METER SPECIFICATIONS 3VDC 1mA)

MULT!I FUNCTION QUTPUT
48V 50mA OR LESS



TYPICAL CONNECTION DIAGRAM

(2) Braking Unit and Braking Resistor Unit

For Models CIMR-G3: 15030 to -G3:.i5160
(575V Class, 40 to 200HP, 30 to 160kW)

BRAKING
RESISTOR

BRAKING UNIT

%\gllom (OPTION)

OVERLOAD RELAY
TRIP CONTACT

MCCB
7~~~ MC
;IaREE PHASE  L'e===—=Q ]
WER SUPPLY "\O_M_
500 70 575v 2O b—tfy 2 VS-616G3 1
50/60Hz L3 —Sw_ €3 1 3 500/ T2
575/200V At vgﬁﬁw ; i3
s T o I S AR O
THRX QFF MC 2 E?»?L'NG .

OVERLOAD RELAY TRIP CONTACT OF
BRAKING RESISTOR UNIT

THRX

GROUND
= (1002 OR LESS)

FREQ METER CALIBRATION
RESISTOR RV30YN 20SB 20k

“ MULTI FUNCTION ANALOG
-- =~ OUTPUT

)]

hisl
RS il 1 070 +10v
MONITOR v + | [CLASS 3 GROUNDING
L '...:_.__@._.I 1000 OR LESS
2 'Y  FREQ METER
or {METER SPECIFICATIONS 3VDC 1mA)
- FORWARD
RONAIOR ) AUN COMMAND
REVERSE o——4 (FORWARD RUN
RUNISTOP  meme | | , ;;vi:‘;im’
BRAKING UNIT : H (%lécﬁ %gg.gauo
XTERNA ]
STop - i AT CLOSED)
 FYKG — EXTERNAL FAULT
\RESET s 1| RESET
MULTISTEP SPEED REFERENCE 1 1 | FAULT CONTACT QUTPUT
(MASTER/AUK CHANGE) ___, ! : ¢ 250VAC 1A OR LESS
T e — _., 30VDC 1A OR LESS
STANDARD | LREFERENCE2  —— i ,
FUNCTIONS | TINCHING MULTI FUNCTION E-
PRESET AT | | commanp — ! CONTACT INPUT i
FACTORY O i
EKTE%B&SEBLOQK [ O-g MULT) FUNCTION
CoMM S o1 T | CONTACT OUTPUT
T Wl { 250VAC 1A OR LESS
] 1 SEQUENCE COMMON % / 30VDC 1A OR LESS
T INSULATED FROM STANDARD SETTING )
‘o 0V TERMINAL : DURING RUNNING SIGNAL
SHIELD SHEATH :
2 (G) CONNCTION
TERMINAL 3
2 € . OPEN COLLECTOR 1
1 POWER SUPPLY FOR]
[ i 5 SPEED SETTING - ; STANDARD SETTING
—3 — + 15V 20mA ] ZERO SPEED SIGNA
070 +10V H 7 b
2 Ll 43 MASTER REFERENCE _ OPEN COLLECTOR 2
EXTERNAL 410 20mA P bl [ 0T0 0V ) -Q i STANDARD semns)
FREQUENCY Ao R L ) __ 5 ASTER REFERENCE i (g&sﬁﬂmneso
REFERENCE 070 +10v N T 470 20mA (2500) ¢
* P — 6 HULTFUNCTION j:
o L P‘ 47 070 fov (20k) f MULTI FUNCTION
v STANDARD § OUTPUT COMMON
v, |oureuT Aux
FREQUENCY §
REFERENCE 3

MULTI FUNCTION OUTPUT
48V 50mA OR LESS



TYPICAL CONNECTION DIAGRAM

(3) Run/Stop by Main Circuit Magnetic Contactor

Turn on the power supply after checking that the motor has stopped. This
circuit cannot be used for an application with frequent run-stop (repeat-
ing frequency: within 1 hour).

System Constant Setting

System Constant Data F f
No 4th dignt | 3rd dign | nd dign | Ist dgn * Frequency reference setting
Py r ) P 0 Set by frequency setting resistor
~ - b 1 Dagital operator set value (An-01)
o 7 o), 3
McCB MC ® B B2
N b T
THREE PHASE V' ©_o { = u
POWER SUPPLY |, X R L VS-616G3
50/60Hz It o b .| ‘,“ 4 u g
575/200V m 500/
¢ 575600V CCOLING FAN
VOLTAGE
2_|SELECTION @"8 L GRounD
= (1000 OR LESS)
RUN COMMAND FREQ METER CALIBRATION RESISTOR
STOP COMMAND RVOVN20SB 201

b}
P

i y
i EXTERNAL FAULT INFUT - -lE}» -1 MULTI FUNCTION ANALOG OUTPUT
1070 +10v

+ 1 { STANDARD SETTING
¥.i | OUTPUT FREQUENCY

FREQ METER (METER SPECIFICATIONS 3vDC 1mA)

4 FAULT RESET

mepmmm———r
[

MULTI-FUNCTION

CONTACT INPUT
FWD/REV RUN
SELECT IS SET
TO TERMINAL
® FUNCTION

! SEQUENCE COMMON
2(G) OV TERMINAL

2 SHIELD SHEATH
CONNECTION TERMIMAL

FAULT

CONTACT S POWER SUPPLY FOR SPEED SETTING (+ 15V 20mA)
3 MASTER REFERENCE 0 70 10V (20K0) i
4 MASTER REFERENCE 4 TO 20mA (2500)
& WULTFUNCTON ANALOG OUTPUT

7 070 +1v MULTI FUNCTION CONTACT OQUTPUT
250VAC 1A OR LESS
o 30VDC 1A OR LESS

STANDARD SETTING
( DURNG RUNNING )
SIGNAL
FAULT CONTACT OUTPUT
8 —

9

OPEN COLLECTOR 1
STANDARD SETTING )
ZEAQ SPEED SIGNAL

0
OPSEIN COLLECTOR 2 MULTIFUNCTION

[y T L

MULTIFUNCTION OUPUT
COMMON

Notes. 1 Braking 1s not activated at deceleration stop It coasts to a stop
2 Use MC or MCX of delay release type for restart operation after momentary power loss
3 Frequency setting resistor 1s not required for the use of digital operator’s set value as frequency reference
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TYPICAL CONNECTION DIAGRAM

-

(4) With VS Operator Models JVOP - 95+

System Constant Setting

System Constant Data
No 4thdigt | 3rd digt | 2nd digt | Ist digit
5A-04 — - o o
S~-05% o - o —
Sn- 15 — — o 3
*
Sn~- !9 — - o ¥ * Connect to control circurt terminal 13 or 16 according to the
SA-20 _ — o o application  For termunal 16, set Sn-19 =x x00
MCCB S} B1/® B2
N
THREE PHASE > v u n
g(c))owTEg 5s7u5$t=>|_\r w SN L2 VS-616G3 T2
50/60Hz L — o=\ ¢ L3
500/ COOLING
o ‘575/600V FAN
VS OPERATOR JVOP 960 VOLTAGE G
£2 | SELECTION :@"8 1 qwgg LEss
FWD_RUN STOP REV, RUN T )
LN RUN COMMAND
= H
1 N [ STOP COMMAND
[ ‘-1"—’ T
] EXTERNAL FAULT INPUT
RESET—e Pt
+——5| —1 FAULT RESET
MASTER o AUX |
1 T MULTIFUNCTION
i CONTACT INPUT
P MASTERIAUX
[ CHANGE IS SET
! ! TO TERMINAL
o ® FUNCTION
1
1
: ] 1___ SEQUENCE COMMON
(32)% OV TERMINAL
SHIELD SHEATH CONNECTION
(G L TERMINAL
<= POWER SUPPLY FOR SPEED SETTING (+ 15 20mA);
FREQ SET I s 3 MASTER REFERENCE 0 TO 10V (20
1 T HIR
i ! ! 4 MASTER REFERENCE 4 TO 20mA (2500)
LI 6 MULTI FUNCTION ANALOG OUTRUT
oy S OV TO 10V (20k2)
. i1 NOTE
T v
1
Vo MULTIFUNCTION CONTACT
SOURCE Z : | _ OUTPUT
i °j STANDARD SETING
RUN % )l ! 0 DURING RUNNING
t SIGNAL
FAULT % Py 8 —
b 9
Vol FAULT - OPEN COLLECTOR 1
o CcoNTACT ] STANDARD SETTING
v 1 ZERO SPEED SIGNAL
i i £ oFEnCOUECTORZ |
i 3 STANDARD SETTING INCTION
: MTR CAL FReQ. H E 4 (spszn AGREED SIGNAL ) QUTPUT
Yo 1 FAULT CONTACT 43V 50mA OR LESS
FM — OUTPUT
P STANDARD SETTING MULTI FUNCTION
P OUTPUT FREQUENCY OUTPUT
G COMMON
.7
G(E),




TYPICAL CONNECTION DIAGRAM

(5) With VS Operator Models JVOP - 96 ..

System Constant Setting

System Constant Data
No 4th digt | 3rd digt | 2nd digit | Ist digit
SH~-04 — - o o
5~-05 o - o —
Sn- 15 - - 9] 3
m*
SH- 19 — — O o * Connect to control circuit terminal 13 or 16 according to the
SA-30 — — o o application  For terminal 16, set Sn-19 = x x00
N\
THREE PHASE Lo o=/V L .
POWER SU N AA . A
500 TO 575V 2 L2 VS-616G3 T2}
50/60Hz 13 e A 1 8. Tl
§(5)(7)’5/600\/' COOLING
VS OPERATOR JVOP 960 4] FAN G
VOLATGE
AN RO 1 GROUND
FWD RUN STOP REV RUN = (1002 OR LESS)
— - AUN COMMAND
T .
q:j et STOP COMMAND
1
RESET b EXTERNAL FAULT INPUT
—— !
3o — FAULT RESET
MASTER ! AUX
] E}} T MULTI FUNCTION
b CONTACT INPUT
i MASTER/AUX
Lo CHANGE IS SET
. TO TERMINAL
[ ® FUNCTION
']
Lo 1 SEQUENCE COMMON
ov TERMINAL
2(32)V SiEL D SHEATH CONNEZTION
1. TERMINAL
; POWER SUPPLY FOR SPEED SETTING {+15V 20mA)
FREQ SET iy 3 MASTER REFERENCE 0 T0 10V (204)
1
: MASTER REFERENCE 4 TO 20mé (2500)
PP L - 15 MULT FUNCTION ANALOG OUTRUT
. NOTE iy, 0TO 10V 0y
o
MULTHUNCTION CONTACT
SOURCE __ % _ OUTPUT
RUN —~& v 0 l [gmmmﬁW)
FAULT % s __ SONAL

FAULT

CONTACT OPEN COLLECTOR 1
T- (srmmmsernus)
{ ZERO SPEED SIGNAL
MTR CAL FREQ 1 OPEN COLLECTOR 2
METER ( STANDARD SETTING MULTIFUNCTION
1 FAULT CONTACT . SPEED AGREED SGNAL | 1 oyrrput
OUTPUT —

FM.
STANDARD SETTING
OUTPUT FREQUENCY MULTI FUNCTION

OUTPUT

COMMON

E e I L T ey Sy RN PIppEpIpY R --_r

N\
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TANDARD
ICTIONS
SET AT

\{CTORY

TYPICAL CONNECTION DIAGRAM

(6) With Transistor Open Collector for Operation Signal

System Constant Setting

System Constant Data
No 4th digtt | 3rd digit | 2nd dugt | Ist digit
SA-04Y — - o o
7, 2
MCCB © BUD
THREE PHASE ' 9 “
~~
POWER SUPPLY |, S OM L VS-616G3
500 TO 575V, Py
50/60Hz s UM -
(1 “575/600V""  COOLING FAN
VOLTAGE
seLecrion] -8
-~ ©
— FORWARD RUN COMMAND
FwD "UN'SYOP-o—o—( vl (FORWORD RUN AT CLOSED)
[
REVERSE RUN COMMAND
REV RUNISTOP _ —— ( : ! (REVERSE RUN AT CLOSED)
EXTERNA FAULT Ve t : EXTERNAL FAULT 1
—~° ~ - RESET
FAULT RESET _~—0 e T
ey !
MASTERIAUX CHANGE ____ -
-5 o ' Vo
MULTISTEP -
SEEDSETMNG 5™ o t Vo MULT! FUNCTION
I CONTACT INPUT
INCHING COMMAND _=— K -
BASEBLOCK ~ _.__ —
COMMAND —O © HE
N 1 SEQUENCE COMMON
T [ISOMTEDFHOM
Transistor Operation OV TERMINAL
ON (Current sink state) at closed contact 2(G) SHIELD SHEATH
20 CONNECTION
2 TERMINAL
| I___L‘ N 5 POWER SUPPLY FOR SPEED SETTING
{3 — +15V 20mA
07O +10V ' 1 3 MASTER REFERENCE
2Q — 0 TO 10V (20k0)
EXTERNAL P o
FREQUENCY 470 20mA i 4 MASTER REFERENCE
REFERENCE | | == ~==—==7""7 _""r-‘:_':‘_"—‘ 4 TO 20mA (250€1)
\ 0TO +10V P [ 6 MULTFUNCTION ANALOG INPUT
— 070 10V 0}
o P t P 7 STANDARC
l - ( QUTPUT AUX
=7 FREQUENCY
REFERENCE

R

GROUND
= (1000 OR LESS)

FREQ METER CALIBRATION RESISTOR
RV30YN20SB 20k

STANDARD SETTING
( UTPUT FREQUENCY )

FREQ METER (METER SPECIFICATIOS 3VDC 1ma)

FAULT CONTACT OUTPUT
250VAC 1A OR LESS
30VDC 1A OR LESS

MULTLFUNCTION CONTACT OUTPUT
250VAC 1A OR LESS,
30VDC 1A OR LESS
STANDARD SETTING
( DURNG RUNNING )
SIGNAL

OPEN COLLECTOR 1

STANDARD SETTING
ZERO SPEED SIGNAL

—-41 -

OPEN COLLECTOR 2

( STANDARD SETTING MULTHFUNCTION
SPEED AGREED smn.) ourput
MULTHEUNCTION OUTPUT

COMMON



TYPICAL CONNECTION DIAGRAM

(7) With Contact Output, Photo-coupler Output

THREEPHASE U
POWER SUPPLY
500 TO 575V,
50/60Hz

~

L3

FWD RUN/STOP —
O O—

)
'

.

—
REV RUN/STOP ——. Vo
5 Ot
:
EXTERNA FAULT— | !
- O———!
FAULTRESET — | |
MASTER/AUX o
CHANGE  __ Lo
O O
STANDARD | { MULTISTEP SPEED I
FUNCTIONS | LSETING & O——i’
PRESET AT INCHING '
FACTORY COMMAND  — :
-0 O0——
BASEBLOCK !
COMMAND 5= |
'
1
i
20
J 1 ]
010 +10V b
20 1 :
EXTERNAL !
FREQUENCY _AT0Hma Pl L
REFERENCE T
070 +10V Py
1
o o 1 P
1 ],
~_7

T
L
T2

L2 VS-616G3 n

L3 500/ ,

11 “575/600V" COOLING FAN G
VOLT.
SELECTION | SM,

1]
FORWARD RUN COMMAND
(FORWORD RUN AT CLOSED)

RUN COMMAND 2

REVERSE
(REVERSE RUN AT CLOSED)

EXTERNAL

ANALOG ]
FAULY -

MONITOF

RESET (12) (3

MULTI FUNCTION
CONTACT INPUT

MOTOR

M

GROUND
=" (1000 OR LESS)

FREQ METER CALIBRATION RESISTOR
RV30YN20SB 20kQ

--.[—.a} MULTI FUNCTION ANALOG

| OUTPUT 0 TO +10V

+: STANDARD SETTING
Y1\ OUTPUT FREQUENCY

b)
P

e &
WRpY W |

FREQ METER
(METER SPECIFICATIONS 3vDC 1mA)

_42_

SEQUENCER
SEQUENCE COMMON
(ISOLATED FROM OV TERMINAL) SURGE
SHIELD SHEATH 0 C SUPPRESSOR
CONNECTION TERMINAL FAULT CONTACT
POWER SUPPLY FOR SPEED 133 outPuT 200VAC
SETTING +15V 20mA 250VAC 1A OR LESS
30VDC 1A OR LESS
MASTER REFERENCE 2!
0 TO 10V (20k0)
MASTER REFERENCE
4 70 20mA (2500)
MULTHFUNCTION ANALOG INPUT MULTI FUNCTION
07O 10V (20 CONTACT OUTPUT
250VAC 1A OR LESS, [ 12vpc
STANDARD o&% ) 30VDC 1A OR LESS
v FREQUENCY ( spm&éﬁg) ﬁENmG ) FREEWHEELL
 SIGNAL DIODE
5% .
[} 1
i
1 1
8l !
12V0C
FREEWHEELL
DIODE
T 12vDC
- 11 OPEN COLLECTOR 1
b oS ) FREEWHEELL
1+ \ZERO SPEED SGINAL DIODE
T OPEN COLLECTOR
}.q i i (ggégm s&‘mué)‘
R t+ 120C
= MULTIEUNCTION .
OUTPUT COMMON



OPTION

APPENDIX E
OPTION

(1) OPTION CARDS

Except digital output card DO-08, there treminals are
to be connected only class 2 circuits

Name Code No Function Installing Position |Document No.
Analog E:cr:nts setting a high-accuracy, high-resolution analog speed refer- Attach the card at
Speed , 2CN on the control | TOE-
73600-C001X | © Input signal level 0 to +10VDC (20kQ) 1 channel
Refezn;:i lglard 4 t0 20mA DC (250€) 1 channel cg::ltN b(t)ar;l C736-30.13
: o Input signal level. 14 bits (1/16384) ( ote 1)
Analog Pernuts setting a high-accuracy, high-resolution analog speed refer- Attach the card at
Speed T600-CONX |  nput signal level 0 to % 10VDC (20k0) 2CN on the control | TOE-
g Refe;\elr{(;i Ifard 4 to 20mA DC (250€) 3 channels cnSrcultN b(t)ar{i C736-30.14
g o Input resolution 13 bits + sign (1/8192) (5ee Note 1)
o
- Permuts setting an 8-bit digital speed reference
g Dlﬁ“?l Speed e [nput signal Binary 16 bits/BCD 2 digits + Sign zlzt;:Ch t?;‘ cardtatl TOE
“ eg rence 73600-C003X | © Input voltage +24V (isolated) on {he contro -
ard o Input current. 8mA arcutt board C736-30 15
DI-08 ' (See Note 1)
Permits setting 16-bit digital speed reference
Dlﬁletfi]resng:ed * [nput signal. Binary 16 bits/BCD 4 digits + sign ZA(‘ItIEIac:nt?lfecz;ﬁt:(:l
Card T3600-COLIX : }gp:: Zﬁ:ﬁ ;'ng}, (S:f::lated) }Supphed by external device crewt board -
DI-16G P P (See Note )
Permits operation or constant setting by command from master Attach the card at
Communication controller. 2CN on the control
Interface Card 73600-C006X | ® Communication method Synchronous cireut board —
SI-B o Communication speed 19 2kBPS (up to 136 SkBPS possible) See Note |
o Interface RS-232, RS-421, RS-485 (See Note 1)
Provides an analog signal for monitoring the output state (output fre-
ﬁn al:)og quency, output current, etc ) of the mverter g;:m ﬂtl; card t:tl TOE
((:)m q d 73600-D001X | * Output resolution. 8 bits (1/256) on ‘ be co: 0 C736-30 2l
A;:)s © Qutput voltage 0 to + 10V (not 1solated) c';:lN ‘2:"2 :
© Quiput channel 2 channels ¢ ote 2)
Provides an analog signal for momitoring the output state (output fre-
ﬁ“a]zf, quency, output current, etc.) of the mnverter. :"gfmnti'; cardtatl TOE
Cad 73600-D002X | © Output resolution 11 bits (1/2048) o ol 302
- A(;rlz * Output voltage' 0 to + 10V (not 1solated) CS:: N ;’:2‘ .
k=] ) * Outut channel* 2 channels (Bee Note 2)
=
(=]
= Pulse Provides a pulse string signal corresponding to the output frequency Attach the card at
Monits of the wnverter 3CN on th irol | TOE
gm dor 73600-D003X | @ Output pulse IF, 6F, 10F, 12F, 36F (F Output frequency) on t be CO(;I o C736-30 23
P0g6F * Qutput voltage +12V *10% (ssolated) cg::lN ?‘“2 ‘
© Qutput current 20mA max ( ote 2)
Extends multifunction output signal output status.
g’gtlmlt Output method : Open collector output > 6 points 3%tltqach tr; card atl TOE
Cad 73600-D004X (48 VDC S0mA or less) by °°;"° a0 24
D(;fOS . Relay contact (la) 250VAC 1A or less ClgCUIN oar2 )
output x 2 points 30VDC 1A or less (See Note 2)
Notes 1 Only one of the speed (frequency) reference option cards or communication interface cards can be attached at 2CN

2 Only one of the monitor option cards or feedback speed control cards can be attached at 3CN
3 When a communication interface card 1s attached at 2CN, no option card can be attached at 3CN



OPTION

(1) OPTION CARDS (Cont’d)

_to be connected only class 2 circuits

(Except digital output card DO-08, there treminals are]

Name Code No Function Installing Position | Document No

Permits compensation of speed variation caused by slip, by speed feed-

= back using a pulse generator (PG) provided to the motor Attach the card

= PG Speed

<§'<§ Cont,l)' ::; ® Phase A (single pulse) input at 3CN on the

E = Card 73600-D00SX ® PG frequency range 50 to 32767 Hz control circut —

B § PG-C ® Pulse momitor output + 12V, 20mA board

= ® Input voltage +12V Supphied by external source (See Note 2)
* Input current 300mA PP y

Notes

1 Only one of the speed (frequency) reference option cards or communication interface cards can be attached at 2CN
2 Only one of the monitor option cards or feedback speed control cards can be attached at 3CN
3 When a communication interface card 1s attached at 2CN, no option card can be attached at 3CN

/ TOP

CONTROL 80AD 1
SPEED (FREQUENCY)

REFERENCE OPTION CARD
DIGITAL
COMMUNICATION OPERATOR
INTERFACE CARD

MONITOR OPTION CARD

FEEDBACK SPEED
CONTROL CARD

GROUNDING WIRE O]
{GRIEN)
CONTROL TERMINAL ~ | I I I I I l J l
N_V
BOTTOM !:1\AIN CIRCUIT
TERMINAL

Option Card Installing Position
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OPTION

(2) OPTIONAL UNIT

Name (Cohfi(e)d;lo ) Function Installing Position Doc;;nem
Permts display of frequency and current by digital momitor and indi- l
Digital Monitor JVOP - 101 cation of a problem On the nverter TOE-
&l (73041 - 0911X) Not equipped with key pads for RUN/STOP operation and setting front cover C730-50 4
a constant so that it can be safely used at the site
Digital operator (JVOP-100) and digital monitor (VOP-101) are bulit-
Remote Operator IVop - 102 Can perform operaty monitoring by serial nicat
73()4[ _09]2x n an periorm operation or 1ort Yy sérial communication -~
( : at a distance of 328ft (100m) maximum fiom the mnverter Scparately-mounted
For open chassis or —
IVOP -103 200mA current loop enclosed t
Remote Monitor 13041 091ax) | POWEr supply 85 to 264VAC, 50 to 60Hz ype
( ) ) (D-SUB connector, cover, power supply connector provided)
Mounted on the verter at remote operation or momitoring [up
to 328ft (100m)] by remote operator (JVOF-102) or remote monitor
JVOP - 104
Remote Interface (73041 - 0914X) (JVOP-103) On 1nverter -
20mA current loop/RS-232C
(D-SUB connector, cover provided)
*1
IVOP - 109 This removable adapter panel can be used on the inverter cover with On the mverter
Operator/Monitor Adapter an extension cable when the digital operator or digital monutor needs
(73041 - 0919X) front cover
to be removed from the inverter cover TOE
33t (lm) cable C736-50 11
Adapter Panel Exclusive | (72616-W3001-01) | Used for remote operation of digital operator/momitor using adapter
Use Extension Cable 9 9ft (3m) cable panel (JVOP-109)
(72616-W3003-01)
«2 | An exclusive control panel for remotely settng frequency and for starting
VS Operator JVOP - 95¢[1 and stopping a inverter using analog commands [distance up to 164ft
(Small Plastic Version) | (73041 - 0905X - CI) | (50m)] Scparately installed -
Scale on the frequency indicator 60/120Hz, 90/180Hz
«2 | Anexclusive control panel for remotely setting frequency and for starting
VS Operator JVOP - 961 and stopping a inverter using analog commands [distance up to 164ft
(Standard Version) (13041 - 0906XT) | (50m)] Separately nstalled _
Scale on the frequency indicator, 75Hz, 140Hz, 220Hz
This extension cable 15 used when the digital operator or digital
-3 3 3ft (Im) cable momitor 15 used after removing from the verter front cover *!
e Emon ™| 72616 Wo01) | The cabe s avalablen .3 (1) and 9 9. () eglhs  The package |0 (e mverter front| 7p
'8 9 9ft (3m) cable of the extension cable includes a simple indicating cover  Depending cover C1730-50 10

Opertor or Monitor

(72616 - W3003)

on the application, the use of the operator/monitor adapter JVOP-109
15 recommended

(indicating cover)
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OPTION

(2) OPTIONAL UNIT (Cont'd)

Model Document
Name (Code No) Function Installing Position No
CDBR -0 Used 1n combination with the braking resistor unit to reduce TOE-
Braking Unit (73600 - ROI0J0) | motor deceleration time . Separalely installed C736-50 5
LKEB - (O Shortens the motor deceleration time by causing the regenerative TOE-
Braking Resistor Unt (73600 - KOO10) | energy to be consumed through the resistor Separately mstalled C736-50 5
Back up Capacitor Unit P0O0OCI0 Designed for momentary power loss of contrcl power TOE-
for Momentary Power Loss | (73600 - P00T10) | (Backup ttme 2sec) Separately mstalled C736-50 6
AVR387 Used to supply power to digital reference card (DI-16G)
(72600-AVR387) | ©Input 200 to 240VAC *+10% 50/60Hz
Control Power ® Output  +24VDC 0 2A Separately mstalled -
Unit for DI-16G AVR388 Use AVR388 for momentary power loss
(72600-AVR388) | (Backup time 2sec)
AVR385 Used to supply power to PG speed control card (PG-C)
(72600-AVR385) | ©Input 200 to 240VAC +10% 50/60Hz
Control Power ® Output  +12VDC 0 3A Separately mstalled —
Unit for PG-C AVR386 Use AVR386 for momentary power loss
(72600-AVR386) | (Backup time 2sec )

*1 Only one of the options, JVOP-101 and -109, used on the front cover of the inverter can be installed at a time
When attaching such an option on the front cover, the digital operator (JVOP-100, provided as a standard feature) must be removed

%2 The type of frequency indicator is to be shown in the box after the model name and the code number

In Case of VS Operator

F’“}'::'a‘;y s'c';‘fga‘“ Model Code No
60/120/75Hz 1 o1
90/180/150Hz 2 02

20H: 3 03

*#3 Exclusive extension cables with blind cover can not be removed on the nverter front cover
When digital operator/monitor 1s operated remotely (3 3ft Im, 9 9ft 3m), use exclusive use extension cable (with indicating cover) or
adapter panel and adapter panel exclusive use extension cable
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Varispeed-616G3

GENERAL-PURPOSE INVERTER s p o
500 to 600V, 2 to 200HP (1.5 to 160kW) 2 to 200KVA

TOKYO OFFICE  Ohtemachi Bidg, 1-6-1 Ohtemachi Chiyoda-ku Tokyo, 100 Japan

Phone (03) 3284-9111 Telex YASKAWA J33530 Fax (03) 3284-9034

SEOUL OFFICE 8th Floor Seoul Center Bldg 91-1, Sogong-Dong, Chung-ku, Seoul, Korea 100-070
Phone (02) 776-7844 Fax (02) 753-2639

TAIPEI OFFICE  Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road, Taipel, Taiwan
Phone (02) 563-0010, -7732 Fax (02) 567-4677

YASKAWA ELECTRIC AMERICA, INC

Chicago-Corporate Headquarters 2942 MacArthur Bivd Northbrook, IL 60062-2028, US A
Phone (708) 291-2340 Fax (708) 498-2430

Chicago-Technical Center 3160 MacArthur Bivd Northbrook, IL 60062-1917, US A

Phone (708) 291-0411  Fax (708) 291-1018

MOTOMAN INC

805 Liberty Lane West Carroliton, OH 45449, U S A

Phone (513) 847-6200 Fax (513) 847-6277

YASKAWA ELECTRIC EUROPE GmbH

Am Kronberger Hang 2, 65824 Schwalbach, Germany

Phone (49) 6196-569-300 Fax (49) 6196-888-301

Motoman Robotics AB

Box 130 §-38500 Torsas, Sweden

Phone 0486-10575 Fax 0486-11410

Motoman Robotec GmbH

Kammerfeldstrage 1, 8051 Allershausen, Germany

Phone 08166-900 Fax 08166-9039

YASKAWA ELECTRIC UK LTD

3 Drum Mains Park Orchardton Woods Cumbernauld, Scotland, G68 9LD U K

Phone (236)735000 Fax (236)458182

YASKAWA ELETRICO DO BRASIL COMERCIO LTDA

Rua Conde Do Pinhal 8-5°, Andar Sala 51 CEP 01501-Sao Paulo-SP, Brasil

Phone (011) 35-1911 Fax (011) 37-7375

YASKAWA ELECTRIC (SINGAPORE) PTE LTD

Head Office CPF Bidg, 79 Robinson Road # 13-05, Singapore 0106, SINGAPORE

Phone 221-7530 Telex (87) 24890 YASKAWA RS Fax 224-5854

Service Center 221 Henderson Road, # 07-20 Henderson Building Singapore 0315, SINGAPORE
Phone 276-7407 Fax 276-7406

YATEC ENGINEERING CORPORATION

Shen Hsiang Tang Sung Chiang Building 10F 146 Sung Chiang Road Taiper Taiwan
Phone (02) 563-0010 Fax (02) 567-4677

YASKAWA ELECTRIC CORPORATION

YASKAWA
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