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When properly installed, operated and maintained, this equipment will provide a lifetime of
service. It is mandatory that the person who operates, inspects, or maintains this equip-
ment thoroughly read and understand this manual, before proceeding.

This manual applies to VS-616HI Model CIMR-H0.4B, -H0.75B, -H2.2B, -H3.7B,
-H5.5B, -H7.5B, -H11B, and -H15B.

The VS-616HI Drive is an AC variable speed drive system for high-precision vari-
able speed applications. It basically consists of a three-phase squirrel-cage induc-
tion motor, a VS-616HI controller (VS-616HI), an operator control station, and
optional control units. This manual primarily describes VS-616HI, but contains
basic information for operator control station as well. For details of the operation
of individual units, refer to their respective manuals.

400V series

ot ;:,xum:

685263 § E g

VS-616HI Inverter
with Digital Operator (Optional)
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DANGER

» Do not touch circuit components until “CHARGE” lamp is extinguished after turning
off AC main circuit power supply. The capacitors are still charged and can be quite
dangerous.

« Before changing switch settings (1S to 6S), turn off AC main circuit power and make
sure that CHARGE lamp is off.

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

« Do not check signals during operation.

IMPORTANT

« Be sure to ground VS-616HI using the ground terminal ®. See par. 4.5. (3) on page
14. Never connect main circuit output terminals @(@), (@), @(@) to AC main cir-
cuit power.

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

« Do not make withstand voltage test on any part of the VS-616HI unit, because it is
electronic equipment using semi-conductors and vulnerable to high voltage.

« To make the insulation resistance test with a megger, special precautions must be taken.
Before testing, refer to par. 4.5. on page 14.

« Control PC board employs CMOS IC’s which are easily damaged by static electricity.
Take care not to touch the CMOS IC elements inadvertently.

1. RECEIVING

This VS-616HI has been put through severe tests at the factory before shipped.
After unpacking, however, check and see the following.

- Nameplate ratings meet your requirements. See Table 1.
+ Leads and connectors are not disengaged.

* No damage while in transit.

+ Bolts and screws are not loose.

If any part of VS-616HI is damaged or lost, immediately notify us giving full
details and nameplate data.

Table 1 VS-616HI Model Names and Ratings

VS-616HI
Model CIMR- HO0.4B | H0.75B | H2.28B H3.7B H5.5B H7.5B H11B H15B
Max Motor Output 0.4 0.75 2.2 3.7 5.5 75 11 15
kW (Hp) (0.5) ) (3) (5) (7 5) (10) (15) (20)

Inverter Capacity
KVA 1 1.5 3 5 7.5 10 15 20




2. VS-616HIl FUNCTIONAL DESCRIPTION

2.1 VS-616HI FUNCTIONAL BLOCK DIAGRAM AND
MAJOR CONTROL COMPONENT LAYOUT

VS-616HI functional block diagram is shown in Fig. 1 and major control component
layout, in Fig. 2.
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2.2 CIRCUIT OPERATIONAL DESCRIPTION
2.2.1 MAIN CIRCUIT

(1) Rectifying circuit: Converts three-phase AC inputs through diodes to DC
voltage.

(2) Smoothing circuit: Smoothes ripples in DC voltage by means of a capacitor.

(3) Inverter circuit: Converts DC voltage to AC voltage of a preset frequency
by switching six transistors. The output voltage level is controlled by changing
the pulse width ratio, thus generating pseudo-sine waves.

2.2.2 CONTROL CIRCUIT

(1) Base drive circuit: Drives the transitors in the inverter circuit.

(2) Sine wave PWM control circuit: Calculates the pulse width every time a refer-
ence signal is received from the V/f control circuit, and outputs a PWM signal
approximating a sine wave,

(3) V/{ selector circuit: Selects V/f pattern from 15 types of built-in voltage/
frequency (V/f) patterns (Fig. 3).

(4) Acceleration and deceleration time setting circuit: Smoothly changes the output
frequency upon a rapid change of the frequency reference signal. Acceleration
and deceleration times can be independently set by the acceleration (ACC) and
deceleration (DEC) time setting potentiometers (Fig. 4).

(5) Stall prevention circuit

* During acceleration—Stops acceleration in the event of overcurrent condition
and prevents the motor from stopping due to overcurrent. When the current
returns to the rated value, acceleration is resumed.

+ During deceleration—Stops deceleration in the event of overvoltage condition
and prevents the motor from stopping due to overvoltage. When the voltage
returns to the rated value, deceleration is resumed.

* In constant-speed operation—Reduces motor speed in the event of overload
condition so as to prevent the motor from stopping due to overload. When over-
load condition is alleviated, Motor resumes running at normal speed.

(6) Operation mode selector circuit: Selects one of eight operation modes indi-
vidually to tailor the inverter to a specific application.

(7) Sequence mode selector circuit: Selects the optimum function according to the
application from ten modes.

400 - FREQUENCY
REFERENCE
|
OUTPUT 0 f
VOLTAGE | |
v [ |
| DEC :
OUTPUT
FREQUENCY | ACC DEC
0 ouTPuT 60
FREQUENCY
(Hz) Y

TIME

Fig. 3 Example of V/f Pattern Fig. 4 Accel/Decel Time Setting



2.2.3 PROTECTIVE CIRCUITS

See 8. Failure indication and Details on page 26 when protective circuits function.

(1) Undervoltage protective circuit: If the supply voltage drops below a set
level or any one of phases is open, the undervoltage protective circuit shuts off
the power transistors in the main circuit, and outputs a fault signal (UV operation).
With the appropriate operation mode selected, operation can continue if the power
is resumed in approximately 2 seconds (operation after momentary power failure).

(2) Overvoltage protective circuit: If the main circuit DC voltage becomes higher
than the set level, the overvoltage protective circuit shuts off the popwer transistors
in the main circuit, and outputs a fault signal (OV operation).

(3) Overcurrent protective circuit: If more than 200% of the rated current flow
is detected, the overcurrent protective circuit immediately shuts off the power
transistors in the main circuit, and outputs a fault signal (OC operation).

(4) Overload protective circuit: When inverter or motor overload is detected by
increased motor current, the overload protective circuit shuts off the power tran-
sistors in the main circuit after a specified time, and outputs a fault signal (OL

operation) .

(5) Electronic thermal overload protective circuit: Automatically adjusts protec-
tive characteristics to current and time to maximize operating capability.

3. INSTALLATION
3.1 LOCATION

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

« Ambient temperature: -10 to +40°C
+ Protected from rain or moisture.
+ Protected from direct sunlight.

- Portected from corrosive gases or liquids.

+ Free from airborne dust or metallic particles.

+« Free from vibration.

CAUTION

Never move, lift or handle the VS-616HI cabinet by the front cover.



10

3.2 POSITIONING

For cooling and maintenance purposes, make surc that there is sufficient clearance
around the equipment, as shown in Fig. 5.

To keep effective cooling conditions, it must be installed vertically to the
ground using the four mounting screws..

30mm (1 18in) MIN FOR 1 TO 10 kVA

70mm (2761n) MIN FOR 15, 20kvA 30 mm (1 18 In) MIN

|| T
1*?_ -
=
K2 &+

(a) Front View

-

150 mm (59 1n ) MIN

150 mm (59n) MIN]7

AiR

4
7
AR

(b) Side View

Fig 5 VS-616HI Clearance Requirements

for Proper Cooling and Maintenance

3.3 MOUNTING DIMENSIONS

The mounting dimensions for the VS-616HI are given in Fig. 6.

Dimensions in mm (in)

VS-616HI
Model CIMR- H0.4B |H0.75B| H2.2B | H3 7B | H5.5B | H7.5B | H11B | H15B
- w1 175 (6.89) 175 (6.89) 200 (787
—3 T
H1 290 (11.42) 390 (15 35) | 485 (1909
d 51(020) 5 (0.20) 6 (0.24)

,_M..l 4-HOLES FOR

M d MTG SCREWS

Fig. 6 Cabinet Mounting Dimensions



4. WIRING
4.1 INTERCONNECTIONS

Fig. 7 shows the connection diagram for combination of VS-616HI with VS operator.

Remove the front cover before wiring.
referring to Fig. 7.

POWER SUPPLY, 3-PHASE.

380/400/415/440/460 VAC A * i
ey ; N B:1 BzP3 a b
MCCB
—~
R(L1y—O oM
VS-516HIl

——~
S(LZ)—'OAOM -
Tuws—O oM

MODEL CIMR-H158

~—0~0-0—0—0-+—-

Connections should be made correctly,

VS OPERATOR MODEL JVOP-65 { ; <
(OPTIONAL) -
=T T ST i;q
e 5 b, SEQUENCE SOURCE 0V
“|. «xSTOP® O™=—RUN®, ;. -~ %
Pl 5 ® y *2
| o RUN ¥
« ask %, BEY C1O--=
- Ho o — sToP ¥ BACKUP CAPACITOR FOR
. 3 G20 - MOMENTARY POWER FAILURE
— FORWARD/REVERSE 2000 4F, 400V
MASTER AUX FREQ >
REFERENCE .
EXTERNAL FAULT INPUT %
FAULT RESET \
TO SHIELD SHEATH Y
FREQUENCY METER %
OUTPUT
e L s " ; s n
AN S ;{‘z, ’,, .l i. | rooL ov A TO FEED 10 VA AT 220V
i : Pl e MASTER FREQ REFERENCE s TO EXTERNAL EQUIPMENT
t (0-10V CR 4-20 mA)
P (SETON V) .
t
| .
I
|
T
|

RUN CONTACT
ouTPUT

FAULT CONTACT
ouT>UuT

NOTE 2
+15V (20 mA MAX)

AUX FREQ REFERENCE
(0-10V)

ov

Note
l‘\ o~
1. _s_..l indicates shielded leads and ,. : twisted-pair shielded leads

2. Externa| terminal @ of +15V has maxnmum output current capacity of 20 mA
It accomodates a single VS operator, if used

3 When VS operator is used, remove external terminal connections between M and ®

4 External terminals P1 and P2 are short-circuted To improve the power factor of
power supply, remove the connections, and connect a reactor to P1 and P2

5 Terminal symbol @ shows main circuit, and O, control circuit

Fig. 7 Example of VS-616HI Interconnections

685-272

NOTE

Be sure to connect a surge ab-
sorber to the coils of relays,
magnetic contactors, magnetic
valves, or magnetic brakes.

11
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4.2 MOLDED-CASE CIRCUIT BREAKER (MCCB) AND
POWER SUPPLY MAGNETIC CONTACTOR (MC)

Be sure to connect MCCBs between power supply and VS-616HI input terminals
® (@), ©(@), @ (@L3). Recommended MCCBs are listed in Table 2.

When a ground fault interrupter is used to prevent malfunction, setting
current should be 200 mA or over and operating time, 0.2 sec or over.

Table 2 Molded-Case Circuit Breakers and Magnetic Contactors

Model CIMR- H0.48 | H0.75B | H2.2B | H3.7B | H5.5B | H7.5B | H11B | H15B
VS-616HI | Capacity kVA[ 1 15 3 5 75 10 15 20
Rated Output Current A| 15 23 4 8 12 15 22 30
Molded-Case
Circuit Breaker Rated Current* 5A 5A 10A 20A 20A 30A 50A 60A
Yaskawa Magnetic Contactors Type HI-7E | HI-7E | HI-10-2E | HI-20E | HI-20E | HI-20E | HI-25E | HI-35E

*Comply with NEMA AB1

4.3 SURGE ABSORBER

For the surge absorbers to be connected to the coils of relays, magnetic contactors,
magnetic valves, or magnetic relays, select types from the ones listed in Table 3.

Table 3 Surge Absorbers

Coils of Magnetic Contactor

Surge Absorber*

and Control Relay Type Specifications | Code No
Large-size DCR2-50A22E 250 VAC 05 uF+200 0 ' C002417
200 | Control Relay |
oy h?zzsé%“??ﬁ.?’ DCR2-10A25C 250VAC 01 xF+100Q | C002482
MM-2, -4 (OMRON) l
380 to 460 V DCR2-50D1008B 1000VDC 0.5u4F +220Q | C002630

4.4 WIRE SIZE

*Made by MARCON Electronics

Wire sizes for main and control circuits are listed in Table 4, and Table 5 gives
the selection of round pressure terminals according to wire size.

Table 4 Wire Size for Main and Control Circuits

. |VS-616HI| Inverter . Terminal | Wire Size*
Circuit Model CIMR- Ca'?\?xlty Terminal Symbols Screw e AWG Lead Type
Ho0.4B 1 ® @, 0 @)D @), Q @, :
M4 2-585] 14—1
HO758 | 15 | @(@.@ @®@ @ ® 35 0
® @, 0 @), O @), Q @, Cer
H2.2B 3 0@.0@OC 6 ©® M4 2-55 1o
®QO).O@.Q O QW@), | 44 -55
Ho78 ° OO ® 2755 Power Cable
. 00.60.00.00.0@.9@00| M4 |35-55|12-10 {600V vinyl-
Main H5.5B 75 ® M4 2-55[ 14—10 sheathed lead
5B o |P080.00.00.98.8000| M4 |35-55 12-10 or equivalent
’ ® M4 2-55( 14-10
H11B 15 00.0©@. 00.00.0@.9@Q®| M5 [55-8 | 10-8
@) ® M4 2-55] 14-10
H158 20 /@.00.00.00.02.8@®00| M5 |55-8 |10-8
®)® M4 2-55[ 14-10
Twisted shielded
Control - © ()' ® ( M4 0.5-2 | 20—-14 |lead* for
(ORO)] instrumentation

Table 5 Round
Pressure Terminals

Wire Size | Terminal | Round
Pressure
mm2 [ AWG| Screw |Terminal
05| 20
075] 18 M4 125-4
125 16
2 14 M4 2-4
35| 12
M4 55-4
55| 10
M5 55-5
8 8 M5 8-5

*Wire size should be determined considering voltage drop of leads
1 Polyethlene-insulated vinyl-sheathed, with shielding



4.5 WIRING INSTRUCTIONS

Complete VS-616HII interconnections, following the instructions given below. Be
sure to check that connections are correct. Never use control circuit buzzer check.

4.5.1 Control Circuit

(1) SEPARATION OF CONTROL CIRCUIT LEADS AND MAIN CIRCUIT LEADS

Control circuit leads @ through @ must be scparated from main circuit leads
®LD), (@), (@), ® ,®, &, T, 0(@D), (@), and @
( ), to prevent erroneous operation caused by noise interference. If control
circuit leads () to @ (contact output) are connected to other power supply,
separate them from @ to @ and @ to @.

(2) CONTROL CIRCUIT
Use the shielded lead or twisted-pair shiclded lead for the control circuit line

and connect the shield sheath to any one of the inverter terminals @, @ ,
or (9. See Fig. 8.

SHIELD ARMOR
SHEATH

20 2%20%%

B8]
0 3a0.8.%%

P o—— T

TO INVERTER SHIELD &

SHEATH TERMINAL

(4,11, OR d9) Never connect

Insulate these parts Flg 8 Shielded Lead Termination
with insulatng tape

(3) WIRING DISTANCE

It is recommended that the wiring distance of the signal leads (D - @ ) be 50
meters (164 fecet) or below.

4.5.2 Main Circuit

(1) DIRECTION OF PHASE ROTATION OF POWER

+ Phase rotation of power is available to each direction, clockwise and counter-
clockwise.

. When inverter output terminals @ ( @ ), @( @ ), and @ ( @) are con-
nected to motor terminals @(@) , @( @) , and @ ( @) , motor rotates
counterclockwise, viewed from opposite drive end, upon forward operation
command. To reverse the rotation, interchange any two of motorleads.

(2) Never connect power supply to output terminals © ( @), ® ( @), and

@(TI).

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

(4) To feed DC power supply from terminals and ® , remove the leads across
®(® ) and @( ), and ®( @) and ® (). Connect control circuit power
supply (380/460 V, 50/60 Hz) across terminals (© @) and ®(@).

(5) Never connect power factor correction capacitor, or noise filter to VS-616HI
output.
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4.5.3 Grounding

Make a positive grounding using ground terminal ® on the casing of VS-616HI.
(1) Ground resistance should be 100Q or less.

(2) Never ground VS-6161 in common with welding machines, motors, 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 ground lead listed in Table 4 and make the length as short as possible.

(4) Even when VS-616HI is grounded through its mountings such as channel base
or steel plate, be sure to ground VS-616HI using the ground terminal ® .

(5) Where several VS-616HI 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-616HI in parallel, and ground only one of VS-616HT
to the ground pole is also permissible (Fig. 9). However, do not form a loop with
the ground leads.

GOOD GOOD POOR

I I l | ' l EA—L’ I Fig. 9 Grounding of Three
) \ VS-616HI Units
(a) = (b) (c)

INSULATION RESISTANCE TEST

For megger-iesting the main circuit, measure the insulation resistance with a 500 V
megger.

Connect the AC input, output terminals @ @D, ® @, ® (@) , ® (@) ,
@(@L3), @, @, @, @, ©(@D), ® (@), ®(@TY), B, @, @, and
® by a common wire, and connect the control terminals @) - @ (excluding @,
@, @) by a common wire, as shown in Fig. 10. After that, measure the in-
sulation resistance between the common wire of input/output terminals and ground
with a megger. Never measure the insulation resistance of circuit other the
main circuit (power line). For both the input and output terminals, a reading
above 1IMQ is considered satisfactory.

(/>
MEGGER (T/\

GROUND
TERMINAL

r CIRCUIT

CONTROL VS-616HI @
i, | TERMINALS  MODEL CIMR-H15B @
k]

()
AC
CONNECT BY A
COMMON WIRE

@ @

©@ ©)

/
CONNECT BY A COMMON WIRE

Fig. 10 Connections for Megger Testing



5. TEST RUN
5.1 CHECKS BEFORE TEST RUN

After completing mounting and connection of units, check for:

+ Correct connections

* N6 shorti-circuit conditions

+ No loose screw terminals (Check especially for loose wire clippings.)

+ Proper load condition

5.2 PRESETTING AND ADJUSTMENT BEFORE TEST RUN

Before setting, be sure to shut off the AC main circuit power and make sure
that the CHARGE lamp goes out. If any setting except for accel/decel time is
performed with the power on, the following failure indicators will blink:.

+ FAULT lamp on the inverter
+ CPF lamp, if the Analog or Digital operator is used

If any sectting is changed during operation, the operation will continue
with the setting made before the change. If the VS-616HI is turned off and
then on again, it operates with the changed settings.

* The VS operator provides no failure indication for setting with power ON.

15
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5.2 PRESETTING AND ADJUSTMENT BEFORE TEST RUN (Cont'd)
Table 6 List of Setting Switches
Switch Name Function Factory-setting
V/f Pattern Selects one of 15 V/f patterns to match Notch
Selector Switch specific applications otch ©
. Selects accel/decel time range (0.2 to
Accel/ Switch 1800 seconds). ’ Notch ®
Decel
ime Accel/decel ti d dently ad i
Setting ; ccel/decel times independently adjustable
Potentiometer between the time range selected by 28S. Scale 5
Selects one of 15 types of sequences ac-
s cording to application requirements
Sequence Mode AR | T eaution T T o
_ q é”g“;: CAUTION Notch @
8 Selector S Do not tamper with this switch.
o Any changes or adjustments must be
A made by the factory
©
@ | Electronic Thermal 6 . Protects motor and inverter from over- (See Tabl
8 Overload Protective gﬁ‘;‘ current conditions if motor capacity is gee da1 Oe)s
o Switch S different from inverter capacity. an )
e | tor G X ?/ Set according to inverter capacity. (See Tabl
s nverter Capacity Kl ee Table
5 | Selector Switch 3#?3’ CAUTION 11)
(&) M Same as for 3S.
Operation Mode | Selects the operation mode according to OFF
Selector Switch 3 il | specific applications.
Master Frequency c v Selects either a current signal (4-20mA) or Vv
Reference o E a voltage signal (0—10V) to feed frequency (Voltage signal)
Signal Selector °J reference signal at terminal @. gesig
Set to input frequency reference at external
Auxiliary Frequenc x terminal @.
Referenze S?qu:al y le When the Analog operator is used for fre- R
Selector 9 L: quency setting, set the shunt on “L" be-
L cause signals from external terminal @) are
not accepted.
‘0 o | 460V
‘e § | 440V’ f
om@| Voltage Selector el b Selects voltage according to supply 440
E O o o |400v voltage.
8 g o o |380V
©—
N o N :
g:oa Selects radio naise reducing filter circuit
So . . — according to application.
S0 Radio .N0|se_ Ale A: Ground interruptor not used.
>a | Reducing Filter B: Ground interruptor used A
Circuit Selector 8 : ’ :

Shuts off ground circuit and prevents mal-

function if the interruptor trips.




(1) Setting of V/{ pattern selector switch (1S)

The V/f pattern selector switch (1S) has been factory-set at the notch @ for most
applications. For specific applications such as fans and pumps, high-starting
troques, or machine tools, select the optimum V/f pattern for motor running,
according to the load characteristics. (See Table 7.)

Table 7 V/f Pattern Selection (Input Supply Voltage: 400 V)

Appli- e e 1S Appli- I 1S
cation Specification Notch V/f Pattern cation Specification Notch V/f Pattern
Starting
Torque
Low
50Hz © ° 50Hz
> Starting
E Torque ®
012525 50 (Hz} o ngh 012525 50 (Hz}
C
£
a2 60Hz 3 Starting
9 Satu- O] put Torque ®
5 ration : =) Low
& | 60Hz i T | 60Hz
[ 1
) 50Hz . | Starting
S Satu- ® ; 5 Torque ®
° ration 0153 50 60 (Hz} H'gh (H2)
[\
400 = --------- o A
72Hz ® _ 90Hz ©
@ Lo
5] 2 Vo
,9 1 I
—— g
Q 0 22545 60 90
.E Ha)
£
g [\
Varable s PR ——
Torque ® i : : 5
2 ' 9 ® P
S 50Hz 5 s 120Hz ® o
g Vanable i 5} oA ! E
SE Torque ® | ! 5 i L g
‘é_z 1 0125 25  50(Hz ..g' 0 36 s 1z0
S¢ °
O g Variable S —
o5 Torque | ® a :
«© 1
sL 2 (_5) |
3 60Hz 180Hz ® :
Variable ., §
Torque ©) 18 ; :
1 015 30 60 (H2) F:sg

Note

1 Take account of the following conditions and others when selecting V/f pattern
« Pattern matching the voltage-frequency characteristic of the motor
* According to the maximum motor speed

2 V/f pattern for high starting torque should be selected for
« Long wiring distance
- Large voltage drop at start
* AC reactor connected to input or output of the inverter
« Use of motor of the rating below the max

For details, contact Yaskawa representative
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5.2 PRESETTING AND ADJUSTMENT BEFORE TEST RUN (Cont'd)

(2) Setting of acccleration and deceleration times (2S, ACC, DEC)

Set the acceleration and deceleration times using acceleration time range selector
switch (2S), and the acceleration (ACC) and deceleration (DEC) time setting poten-
tiometers (Table 8).

2S has been faclory-set to notch @, and the ACC and DEC potentiometers
have becen individually set to scale 5 (approximately 10 seconds).

Table 8 Accel/Decel Time Range Setting

Accel/Decel
2S Notch Time Setting Range (sec)
© 0.1—6
18— m o
o _ - |
(Factory setting) 18-18 B i
i
SETTING [~
® 6—60 RANGE 9p-~~—~~~~"~ i
s) - i I
- I ]
6)) 18—180 B i i
P 1
- . 133||1|é||||110
® 60-600 SCALE
- 180—1800 Fig. 11 Accel/Decel Time Set by
®-0 Notch @ of 28
® 0
® For calibrating freq meter.
See par 5.4 on page 25.

(3) Selection of sequence mode (3S)
The standard sequence mode selector switch (3S) is paint-locked to notch ©.

Notches @ to ® provide sequences for special applications. For details,
contact Yaskawa representative.

(4) Setting of electronic thermal setting switch (4S)

When a motor has a capacity different from the maximum applicable capacity of the
inverter, the VS-616HI setting must be changed tc suit the motor capacity to
protect the motor positively. Table 9 on page 19 shows the selections of Yaskawa

standard motors (4 poles). The switch has been factory-set to the notch marked
off by shading.

When VS-616HIl motors are used, set the switch (4S) according to Table 10 on
on page 19. (Notch F inactivates the motor protection by the electronic thermal
function.)



Table 9 Notch Selection of Electronic Thermal Overload Protective Switch

(Use of Standard Motor)

VS-616HI Max Motor Output kW (Hp)

Model CIMR- | ¥VA 0405|075M | 1.5@) | 223 | 375 |55(7.5)| 7510 | 11(15) | 1520

HO 4B 1| @ - - — — — — _ _
~ HO.75B 15 | © ® — _ N B - — -

H2.2B — m ® ’n@ - _ _ _ —_

H3.7B — — '0) ® @ - _ _ —

H5.58 75 | - - - 0 ® | ® ] - — _

H7.5B 10 - - - - D ©) ® | - -

H11B 15 — - - - - ® ® | ®F -

H15B 20 - - 1 - - - - 0 R RN O M

Shaded areas show factory-set notches
Table 10 Notch Selection of Electronic Thermal Overload Protective Switch
(Use of VS-616HI Motor)
VS-616HIL KVA Max Motor Output kW (Hp)

Model CIMR- 04050751 | 15 | 22@ | 3.7(6) |55@ |75010 | 1115 | 1520
H0.4B 1 ® - - — — — — — _
H0.75B 15 ® ® - — — — _ _ _
H2.2B - ® © ® - - — _ _
H3.7B - - ® © @ — — — —
H5.5B 75 - - - ® © ® — — _
H7.5B 10 - - - - © © ® - _
H11B 15 - - - - - ® © ® _
H15B 20 - - - — - - ® © ®

(5) Seclection

of inverter capacity (5S)

The switch 5S has been factory-set to agree with the inverter capacity as shown

in Table 11.

Table 11 Inverter Capacity Selection

VS-616HI Model CIMR- kVA 5S Notch
HO0.4B 1
HO0.75B 1.5 ®©
H2.2B 3 @
H3.7B 5
H5.58 7.5 @
H7.5B 10
H11B 15 ®
H158 20 ®

(6) Selection of operation modes (6S)

Select the operation modes from Table 12 according to the application, and set
switch (6S) as appropriate.

Notches () to (@ have factory-set to OFF and to ON.

19
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5.2 PRESETTING AND ADJUSTMENT BEFORE TEST RUN (Cont'd)

Table 12 Selection of Operation Modes
6S . ON/OFF - .
Notch Function Settinq Description of Operation Mode
s f .| The motor is decelerated until it reaches 1/40 rated speed with the
" OFF | { frequency reduced, and DB operation is performed at the speeds
Dynamic Braking . "+ less than 1/40 rating.
® (DB) ...... Boir..o. L U
ON The motor 1s decelerated urtil it reaches 1/40 rated speed with the
frequency reduced, and I1s coasting to a stop.
The motor stops In the mode set by notch () of 6S when a STOP
| command I1s mput.
@ Stopping
ON The motor 1s coasting to a stop when a STOP command 1s input
ignoring 68 setting of notch Q.
Wh % & E .
N ‘6F;i=~:‘ Too high load GD? during deceleration activates stall prevention
Stall Prevention [+ ™ *. * | function and extends the se' decel time.
® during OO
Deceleration ) i
ON Stall prevention function during deceleration not provided.
éFI—j DB operation is not applied at the start.
§ - PN ‘iix"':::w
© | SrOPRING FrOerun T e
ON Motor starts after DB operation is applied.
(DB operation within 1/5 decel time)
£ «.;', .
Operation W@EF Motor 1s coasting to a stop after momentary power failure.

@ |Continuation s el e
after Momentary Motor resumes running after approximately 2 seconds or less of a
Power Failure ON momentary power failure; it coasts to a stop after more than 2

seconds of a momentary power failure.
EES
Ope(ation_ :*OEF‘" Restarts operation after motor residual voltage s reduced upon
Continuation < =« -1 recovery from momentary power failure

© | after Momentary | & e e e e

Power Failure*

(When notch ® ON Immedlately restarts operaticn upon recovery from momentary

of 6S is ON) power failure t
Full-voltage operation is performed at 1/10 rated speed when jog
command is input.

@ Jogging

ON Frequency acceleration and deceleration is performed at 1/10 rated
speed when jog command is input.
200 to 230 V
SUPPIY VOIAGE [rosremareeerar s mom e e e
4 380 to 460V

*Speed search function starts when motor speed is decreased due to momentary power failure and load current
*2 sec with backup capacitor of 2200 ¢«F connector to terms ©® and ©

$0C (overvoltage) protective circuit may be activated according to power recovery timing and load conditions AC reactor
should be connected or an inverter one size larger than specified should be selected

Fig. 12 ON/OFF Switches of

6S (1 to 8)

58886885

\% MINt-SCREWDRIVER

When changing settings,
switches must be treated delicately



. . SIGNAL SELECTOR SHUNT
When the frequency reference signal is

input from input terminal @, select either
a current signal (4 to 20 mA) or a voltage
signal (0 to 10 V) (Fig. 13). The voltage
reference signal (V) is factory-selected.

(7) Selection of master frequency reference signal l’ MASTER FREQUENCY REFERENCE

C CURRENT SIGNAL (4-20 mA)
V  VOLTAGE SIGNAL (0-10V)

Fig. 13 Master Frequency Reference c v
Signal Selection

(8) Selection of auxiliary frequency reference signal
AUX FREQUENCY REFERENCE

When the Analog operator (optional) is not SIGNAL SELECTOR SHUNT
used, input terminal @) can be used for ﬁ"

frequency setting. The auxiliary frequency
reference signal selector shunt must be set
as illustrated in Fig. 14.

A

The shunt is factory-set to (L) for use
with Analog operator, and to (R) for other

% A R When input terminal @ 1s used
applications.

I for frequency setting
R L When the' Analog operator s
. . used for frequency setting
Fig. 14 Auxiliary Frequency S l (Signals from external termmal
Reference Signal Selection - @ are not accepted )
Selection of supply voltage (= /7

Connect the shunt according to the supply
voltage.

Voitage Selector

(10) Selection of radio noise reducing filter circuit

The radio noise reducing filter prevents
radio noise generated in the inverter unit

from interfering with the AC main circuit. A:‘:—;[]-;-—;—_ﬁ;f‘?‘
The selector shunt has been preset on -‘ =

(A) at the factory. When used with ground S @

fault interruptor, it may trip due to radio ?

noise. To prevent this, change the shunt

to (B). This shuts off ground circuit if Radio Noise Reducing Filter
the interruptor trips and prevents Circuit Selector
resultant erroneous operation.

5.3 TRIAL OPERATION/TEST RUN

Whenever possible, uncouple the motor from the driven machine. If the motor
must be rotated with the driven machine connected, make sure that all dangerous

conditions have been eliminated. 100 ms MIN
. T
Fig. 15 shows the run-stop time chart < RUN - |
when notches @ and @ of operation mode MOTOR 50"‘5._)'.../7\
. . . H
setting switch 6S are set to OFF. SPEED I N S~
1oeoms i, 7
Test run procedure is given in three . FWD/REV i _FWD_[REV o t E
ways (use of Analog operator, Digital ' Bttt
operator, and VS operator). If any fault - STOP : 00 s MIN B
: : CLOSED N |
occurs, isolate the trouble spot, referring +RUN f {opPen
to par. 9 Troubleshooting. CONTACT

Fig. 15 Run and Stop Time Chart o 0 ek 29
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5.3.1 Use of Analog Operator Model JVOP-72-{"1 (Optional)

1. Turn on the VS-616HI AC main circuit power (circuit breaker).
The STOP lamp (orange) lights.

2. Set the AUTO/MAN switch to MAN, move the FWD/REV switch to FWD, and
turn the FREQ SET potentiometer fully counterclockwise to LOW.

3. Move the RUN/STOP switch to RUN with the FREQ SET potentiometer at LOW.
It causes the RUN lamp (green) to light.

4, Slowly turning the FREQ SET potentiometer clockwise starts running the motor,
with the frequency meter réading the output frequency. Make sure that the
motor is running forward. If shaft rotation is incorrect, turn off AC main
circuit power, and reverse any two of motor leads @ ( @), ©(T), ®
(@3).

5. By turning the FREQ SET potentiometer slowly clockwise or counterclockwise,
the motor accelerates or decelerates smoothly. Set the maximum motor speed
by turning the FREQ SET potentiometer fully clockwise to HIGH and check the
motor for normal running. After this check, return the FREQ SET potentiometer
fully counterclockwise to LOW,

6. To stop the motor, set the RUN/STOP switch to STOP, and the STOP lamp
comes on.

Preset Start

To make the preset start (a "one-touch" operation at a preset frequency), use
steps 1 to 2 mentioned above and then proceed as follows.

.(a) Set the frequency using frequency setting potentiometer. Move the RUN/STOP

switch to RUN, and the motor accelerates within the time set in par. 5.2 (2)
on page 18, then keeps on running at the preset frequency. If the motor does
not run smoothly during acceleration

(with the acceleration stall preven-

tion function working), or if any

FAULT lamp comes on, the accelera-

tion time is assumed to have been

set too short for the load level; ex-

tend the acceleration time. FREQUENGY

METER FREQUENCY

(b) Set the RUN/STOP switch to POTENTIOMETER
STOP to stop the motor.
The motor decelerates in the time .

i /STOP -
set in par. 5.2 (2) on page 18, AoneTo : S 1 Y Wy
then stops. : '@® | RESET - 'STOP, SELECTOR
If the motor does not run smoothly FAILURE e M@ | HMI9 SN2 i | SWITCHES

i ; - INDICATOR o Al I e R e B
during deceleration function work- LAMPS s L JE 0 AR )
ing), or if any failure indicator . "MAN’. . -REV, -
comes on, the deceleration time is VASKAWA Electric Mfg Co Lidsaran

assumed to have been set too short 684-430

for the load level; increase the de-

celeration time. Fig. 16 Analog Operator (Optional)



5.3.2 Use of Digital Operator Model JVOP-71 (Opticnal) (Fig. 17)

1. Turn on the VS-616HII AC main circuit power (circuit breaker). Then "AUTO,"
"MONI," "0.0 Hz," "STOP," and "FWD" are shown on the digital operator
display.

AUTO
. \ .
2. Display "MAN" by pressing MA N key.
3. Make sure that "FWD" is displayed.
If "REV" is displayed, press ;I‘g\l’) key to display "FWD."

4, Confirm that the motor runs forward slowly shile key is being pressed.
If shaft rotation is incorrect, turn off AC main circuit power, and reverse any
two of motor leads. (The jog operation mode outlined in par. 5.2 (6) on page
19 is selected.

FWD
REV
runs in reverse direction with JOG key pressed.

5. Display "REV" by pressing key again, and make sure that the motor

6. Pressing key changes "MONI" to "SET," placing the operator in the
setting mode. Select a digit to be set by operating [d] or [3; key. It is in-
dicated by blinking. Pressing [{] key moves blinking one space to the left,
and[D] key one space to the right. Set the required frequency by operating (3]
or [v]. Pressing key increases the blinking value by one, and [v] key
decreases by one. After finishing the setting, press key.

7. Pressing key displays "RUN." The motor then accelerates within the
preset acceleration time and keeps on running at the frequency set in step 6.

8. To display the output frequency, press |DISE, key again. "SET" changes
to "MONI," and the output frequency appears.

9. Pressing key switches "RUN" to "STCOP." The motor then decelerates
within the preset deceleration time and stops.

DISPLAY EXAMPLE

) . . AUTO MAN FAULT
|y DIGITAL OPERATOR | FwD @ @P 7 Hz
e DT C REV u a V J,@
; ; B RUN sTOP MONI SET
OPERATOR'3
KEYBOARD

WO A W

684432

Fig. 17 Digital Operator (Optional)
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5. 3.3 Use of VS Operator Model JVOP-65-{"] (Optional) (Fig. 18)

Complete the connection of units according to example in Fig. 7, on page 11 and
perform the test run using the following procedures.

1.

2.

Set the MASTER/AUX switch to MASTER, move the FWD/REV switch to FWD,
and turn the FREQ SET potentiometer fully counterclockwise to LOW.

Turn on the VS-616HI AC main circuit power (circuit breaker), and the SOURCE
lamp (green) will light.

. Change the RUN/STOP switch to RUN with the FREQ SET potentiometer at LOW,

and RUN lamp (green) will light.

. Slowly turning the FREQ SET potentiometer clockwise causes the motor to start

running and the frequency meter to indicate the output frequency. Make sure
that the motor is running forward. If shaft rotation is incorrect, turn off AC
main circuit power, and reverse any two of motor leads©(®) ,@(@) , @(@) .

. By turning the FREQ SET potentiometer clockwise or counterclockwise, the

motor accelerates or decelerates smoothly. Also, set the maximum speed of
the motor by turning the FREQ SET potentiometer fully clockwise to HIGH,
and check the motor for normal running. After this check, return the FERQ
SET potentiometer fully counterclockwise to LOW.

. To stop the motor, set the RUN/STOP switch to STOP, and the RUN lamp goes

out after the motor stops.

Preset Start

To make the preset start (a "one-touch" operation at a preset frequency), apply
steps 1 to 2 mentioned above and then proceed as follows.

(a) Set the frequency using frequency setting potentiometer. Set the RUN/STOP
switch to RUN, and the motor accelerates within the time set in par. 5.2 (2)

on page 18, then keeps on running at the
preset frequency. If the motor does not
run smoothly during acceleration (with
the acceleration stall prevention function
working), or if a FAULT lamp comes on,
the acceleration time is assumed to have
been set too short for the load level;
increase the acceleration time.

(b) To stop the motor, change the RUN/ FREQUENCY SELEGTOR
STOP switch to STOP. The motor decel- POTENTIOMETER . © SWITCHES

erates within time set in par. 5.2 (2)
on page 18, then stops. If the motor

does not run smoothly during decelera-
tion (with the deceleration stall preven-
tion function working), or if a FAULT
lamp comes on, the deceleration time is
assumed to have been set too short for
the load level; increase the deceleration
time.

INDICATOR | -}
LAMPS R

Fig. 18 VS Operator (Optional)




5.4 FREQUENCY METER CALIBRATION

When the Analog or VS operator is used, the frequency meter must be calibrdted.
The motor need not be run during calibration. Perform the following procedures:

1. Shut off the AC main circuit power.

2. Record the position (notch number) of settling switch 2S on the control PC board.
3. Set 2S to notch ® .
4

. Turning on the control circuit input power supply (®, ® or(@)@) causes the
meter to indicate approximately the rated frequency.

5. Adjust potentiometer of the Analog operator (or MTR ADJ poten-
tiometer of the VS operator) so that the meter reads the rated frequency.

6. After the adjustment, turn off AC main circuit power again, then rcturn setting
switch 2S to the recorded position.

6. OPERATION AT LOAD

After the no-load operation, turn off the AC main circuit power, and connect the
driven machine to the motor. Make sure that the driven machine is in running
condition, and there is no danger around VS-616HI system, and run the motor
under load in exactly the same way as for test run.

PRECAUTION

(1) Start the motor after making sure that the motor is stopped. If the operation
is started during motor coasting, overvoltage (OV) or overcurrent (OC) protective
circuit may be operated.

(2) The motor can be operated by an operation signal from either the inverter-
mounted operator or external terminal @ . This selection can be made only when
the inverter is standby.

(3) The motor can be stopped uncoditionally by a STOP signal from either the
inverter-mounted operator or external terminal ). Either stop command takes
priority over any other command in operation.

(4) When a standard motor is driven with the inverter, there is a little increase
in motor temperature, noise, and vibration as compared to the operation from the
commercial power supply.

(5) The motor cooling eftect lowers during low-speed running. The torque needs
to be reduced in accordance with the frequency. (For the reduction ratio, refer
to the catalog or technical sheet.)

(6) Even with small load, never use a motor whose current exceeds the inverter
rating. When two or more motors are operated, check to be sure that the total
motor current is not larger than inverter rating.

(7) When starting and stopping the motor, be sure to use the operation signals
(RUN and STOP), not the magnetic contactor on AC main circuit power side.
Exception: If the magnetic contactor is to be used to start and stop a motor, see
A3-2, (5) on page 42. Care should be taken not to start and stop the motor
frequently.
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on page 9.

7. MAINTENANCE

VS-616HI requires almost no routine checks. It will function efficiently and longer
if it is kept clean, cool and dry, observing precautions listed in 3.1 Location,

Especially check for tightness of electrical connections, discoloration

or other signs of overheating. Use Table 13 as the inspection guide. Fig.19
gives the exploded view of VS-616HI to easily identify.the components for
inspection. Before servicing inspection, turn off AC main circuit power and be
sure that CHARGE lamp is off.

FRONT COVER

685-261 W

PC BOARD FRAME

j CAPACITOR

==L MAIN CIRCUIT
! -"~ TRANSISTOR

CONTROL - A
CIRC 1

TRANSFOHMER
' =

SUB CIRCUIT
ARD

MAIN CIRCUIT
DIODE

by
TERMINAL
BLOCK

Fig. 19 Exploded View of VS-616HI

Table 13 Periodical inspection

Component Check Corrective Action
External terminals, unit Loosened screws Tighten.
mounting bolts, connec-
tors, etc. Loosened connectors Tighten.
Blow with a dry compressed air of 4
Cooling fins Build-up of dust and dirt to 6 kg-cm2 (57 to 85 1bs-in2)

pressure.

Printed circuit board

Accumulation of conductive dust and ail
mist.

Clean the board.
If dust and oil cannot be removed,
replace the board.

Discoloration to brown

Replace the board.

Power elements

Accumulatton of dust and dirt

Bolw with a dry compressed air of
4 to 6kg-cm? (57 to 85 1bs-in2)
pressure.

Smoothing capacitor

Discoloration or odor

Replace the capacitor or inverter unit.
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8. FAILURE INDICATION AND DETAILS

A failure, if it is detected, can shut off the outpul power transistor and output
FAULT contact signals across control circuit terminals @, %, and 8.

When Analog or Digital operator is used, failure indications listed in Table 14

will function.

FAULT lamp on the VS-616HI.

Table 14 Failure Indication

When neither of them is used, failure conditions are shown by

Indication

Symptom

VS-616HI Operation

FU

(Fuse Blown)

Main circuit fuse blown

Inverter stops output

oC More than 200 percent of rated current flow in inverter output side, or ground

(Overcurrent) current exceeds approx. 50 percent of rated current (Instantaneous operation)
oL Overload of motor and inverter detected by electronic

(Overload) thermal

OV or OU* ;

(Overvoltage) Main circuit DC voltage higher than approx 790V

OV* or UU** momentarily

___(Undervoltage) Main circuit DC voltage lower than approx 420V (Motor 1s coasting )

OH Thermoswitch operated by overheat of heat sink of main

(Heat Sink Overheat)

circuit semiconductor.

EB or Eb*

(External Failure)

Fault signal 1s input from external terminal @.

Steady CPU and mayor control function error detected by selt-
CPE {Major Control Function Error) | diagnostic function.
Blinks Any one of setting switches (1S to 6S) changed with #
(Setting error) power ON

*In operation continuation after a momentary power failure mode
(® notch of 6S ON),

onds

# Inverter continues operation
UV lamp is flashing for approx two sec-
ation status

*For Digital operator display
*FAULT will be displayed with OU on the screen of Digital operator

Table 15 Failure Indication of VS-616HI

When the setting 1s returned to
the state before change, the display replaces the normal oper-

Indication 3
F1 F2 Cause \(/)s[)earll?i'(-)'r]\I
(] | M | FU (Fuse Blown) Main circuit fuse blown
sl 1] OC (Overcurrent) More than 200 percent of rated current flow in inverter output side, or
ground current exceeds approx. 50 percent of rated current.
OL (Overload): Overload of motor and inverter detected by electronic thermal overload protective
C] | -
BN | B | OV (Overvoltage): DC bus voltage higher than 790V. !Srt\(\;gr;er
EEE | EEE UV1 (Undervoltage): DC bus voltage lower than approx 420V with 6S—© set to ON (F1 blinking | qutput
for 2 seconds. UV1 indication changed to UV2). momentarily
B | B | UV2 (Undervoltage): DC bus voltage lower than 420V. (Motor is
- - n ting.)
OH (Heat Sink Overheat) Thermoswitch operated by overheat of heat sink of main circuit coas
L] — semiconductor.
EW B | 1| EB (External Failure) Fault signal is input from external terminal @.
CPF (Control Function Error)  Detection of the failure of CPU and main control function by
L - self-diagnostic function
BENE | EEME | CPF-SEL (Selection Error): Any of setting switches (1S to 6S) changed with power ON. *
*Inverter continues operation When the setting is returned to the state Note
before change, the display replaces the normal operation status Indication status is as follows
[ ‘“ghtOFF
... Blinking at equal intervals
.- Blinking at short-long intervals
- Light ON
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9. TROUBLESHOOTING

If the VS-616HI malfunctions, find the cause and take the corrective action by
following the flowcharts given in this section.

If the csuse cannot still be located by the flowcharts, the inverter or some
parts are damaged, or any other problem occurs, contact Yaskawa representative.

9.1 MEASURING POINT AND INSTRUMENT

Since the VS-616HI transistor inverters utilize the PWM control mode,

unless

specified instruments are used, correct measurement cannot be made.

The measuring points and the measuring instruments are shown in Fig. 20 on
page 29 and Table 16.

Table 16 Measuring Points and Instruments

ltem

Points

Instrument

Note

Supply Voltage
Vv,

Across R—S (L1-L2), S-T (L2-L3),
T-R (L3-L1). @®). @ @

(VL1-L2, VL2-13, Vi3-11)

£

_H_

Moving-iron type, or rectifier type
voltmeter

Power Supply
Current
I

Line current R, S, T (L1, L2, L3}
@, @, @ (A1, AL2, AL3)

£,

Moving-iron type

Power Supply
Power*
P,

R,S, T{L1,L2,L3) and across R—S
(L1-L2), S-T(L2-L3), T-R (L3-L1

@), @), @ (Wi, Wiz2,WLa)

v

Electrodynamometar
type; Use 3 identical single-phase
meters.

P,=WR+Ws+WT

Power Supply

Calculate from measured supply voltage, supply current, and supply power

Power Factor P,
Pf,=———2__ %100 (%
Pt, =rav <100 (%)
Across U-V, V-W, W-U Rectifier type (YOKOGAWA 2017
Output Voltage J ' 1000 V full scale for
W . @ _"— or equivalent) 400 V circuit.

Ve

(VT1-12, V12-13, VT3-T1)

Moving-iron type can not be used

Output Current

l2

Line current at U, V, W

@), &), @) (ATI, AT2, AT3)

£,

Moving-iron type

Output Current
P,

U,V,W(T1,7T2,T3) and across U-V
(T1-T2), V-W(T2-T3), W-U(T3-T1)

@), @), @ (WT1, WT2, WT3)

=

Electrodynamometar type,
Three identical rating single-
phase meters are used.

Po=Wu+Wv+Ww

Output Power

Calculated same as power factor on supply side

Factor P,
Frequency Across @-®
; @

Setting - Moving-coil type (Multimeter is 0to 10VDC
Signal Across @—@ OK)
E @ (Internal resistance: 50 kQ 10VDG ¢

requency _ max) at max frequency
Monitor Across @ (without frequency meter)

*To measure the power, use the power meter incorporating a hall generator
HIOKI TYPE 3161 Power meter (made by HIOKI Electric, Japan)

The output voltage @ (@D ), ® (@), @ (TI) has been measured with a
YOKOGAWA 2017 (moving type) voltmeter before shipping.

Fig. 21 on page 29 shows an example of actually measured output voltage.

The

rectifier type instruments give different readings, depending on type.
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VS-616HIl 320 y AC INPUT VOLTAGE
. 400V
RILT) ALn umnHAY OUTPUT 280 4 //
uggllg:'ﬁgN 240 A A
su <O=u v 200 ,./" YVPE 2017
160 . (RECTIFIER
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Fig. 20 Points for Measurement

OUTPUT FREQUENCY (Hz)

Fig. 21 Output Voltage Measurement

9. 2 TROUBLESHOOTING FOR MOTOR SYMPTOM

(1) Motor will not run.

For operation from external
command through external
terminals (Digital or Analog
operator not used)

Legend of Chart
Symbols

D
=

The beginning of
the chart

Decision
“Yes," or “No "’

Process

Action 1s required
or description of
situation

C Motor will not run )

SHARGE
lamp on ?

Check circuit breaker
and magnetic contactor,
or power facilities

Rated voltage’ NO

across terms ®(N,®

D@ O@, and ©
@~

pp
600 VDG across man
cirquit terms @ and
®°
FAULT
famp on ?
NO

RUN
lamp on ?

NO

STOP command
still on? {Approx
24 VDG across terms
Dand @)

RUN comman
input ? (0 VDC across
terms @®and @)

YES

YES

Approx
15 VDC across terms
G and @7

YES
Frequency
reference input ? (Volt-
age output across terms
Qand @)
YES

NO

A
Continuec to @ on page 30

Inverter 1s faulty

Make checks in para 93

Release STOP command

Input RUN command

Inverter 1s faulty

Input frequency reference
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9.2 TROUBLESHOOTING FOR MOTOR
SYMPTOM (Cont'd)

(phase voltage

(2) Motor stalls during acceleration

Contact YASKAWA to
check If speciat
motor ts used

Set optimum V/{
by 1S switch

Motor stalls during
acceleration

Acceleration
time too short?

Load
torque too
high?

Load
mertia large?

v/t
selection appro-
priate?

Continued from ® on page 29

Turn off AC main circuit
power, set notch /8) of 6S
to OFF, then turn on
power again

Voltage present
across output terminals

OO BE). @D

loltage present
across motor terminals

Q) V(@) |ON

Volla@gﬁ 8;:w&r:® )
hases QX (7 3
P @(@) balanced?

differential
within 2 %)

Load torque YES
too large?

NO

Motor is faulty

Inverter 1s faulty

Check wiring between
mverter and motor

Inverter 1s faulty

« Cut off voltage and
increase inverter V/f
by adjusting 1S switch

* Reduce load torque
(disconnect load)

« Replace with inverter
of larger capacity

Extend acceleration
time by adjusting
2S and ACC pot

v/
selection appro-
priate?

Nk

Set optimum V/f
by 1S switch

Motor
terminal voltage
dropped?

YES

]

]

« Use a larger lead for
connecting motor and
inverter

« Shorten wining distahce
between motor and
inverter

« Decrease load inertia

« Extend acceleration
time

« Decrease load torque

* Increase inverter
capacity




9.3 TROUBLESHOOTING FOR FAILURE INDICATIONS

When the inverter protective function works, the malfunctions are detected by
failure indicators. Check the cause of the experienced failure and take corrective
action. The predictable symptoms are as follows:

(1) Fuse blown

(2) Overvoltage of the main circuit DC bus.

(3) Overcurrents in load.

(4) Overloaded operation.

(5) Undervoltage of the main circuit DC bus.

(6) The inverter overheated.

(7) The control function went down.

(8) A fault signal input.

(1) Fuse blow (FU) is turned on:

When the fuse blows, be sure to check the power transistor, even when the cause
is on the load side.

Fuse blow (FU) lights

1

Disconnect leads from
output terminals

o0®), 0@, B

O®), ©(@), Disconnect
@‘@g:bz:“zse%s not grounding
™
Check power
transistors
tr;‘?igorrs YES Replace power

damaged transistor

Inverter is faulty
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9.3 TROUBLESHOOTING FOR FAILURE INDICATIONS (Cont'd)

(2) Overvoltage (OV) indication

Overvoltage (OV)
1s indicated

AC
supply voltage
normal?

ov
indication only at
deceleration?

Remove noise source

Erroneous
operation due to
noise?

« Connect surge absorber |YES
to relay and magnetic

contactor coils

« Provide hne filter to
remove noise sent
from power side

Decrease voltage
within rated range

OV off with
extended decel-
eration time?

NO

Braking
function option
selected?

NO

Control or base drive
board 1s faulty
(Replace faulty board )

Provide braking
function with 11verter
(Optional)

(3) Overcurrent (OC) indication

Overcurrent (OC)
1s indicated

Output
current exceeding
200% of rating?

When
urned on, OC lit or
main circut MCCB
tripped?

Check output power
transistor
See Appendix 6

Power transistor
damaged?

Replace power transistor
See Appendix 7

Erroneous
operation due to
noise?

Remove notse source

Control PC board or
base drive PC board
1s faulty (Replace
faulty board )

« Connect surge absorber
to relay and magnetic
contactor coils

« Provide hine filter to
remove noise sent
from power side

YES

(Disconnect @(®),
(@), B(®), and
check impedance on
on load side)

Extend acceleration time
if OC lights at accelera-
tion

Reduce load if OC lights
at continuous cperation

Machine locked
or motor failure ?

Corrected with
maximized acceler-
ation time?

Motor turried
on and off by magnetic
contactor on nverter
output side?

YES

YES

YES

YES

Extend deceleration
time

Contact YASKAWA
to reexamine braking
resistor unit

- Release machine
lock

« Correct motor.

« Decrease load
inertia

« Extend acceleration
time

« Replace with inverter
of larger capacity

« Stop motor full-
voltage start




(4) Overload (OL) indication

Overload (OL) 1s
indicated

Load too
large (Motor
overheated)?

YES

Decrease load within
rating

\"41
selection by 1S
appropriate?

Change V/f by 1S
to suit motor load
characteristics

Inverter
capacity select
switch (5S) set
correctly?

Set 58 according to
inverter capacity

Electronic
thermal setting
switch (4S) set
correctly?

Set 48 according to
motor output

Disconnect output
terminals Q(®),
@), B®)

OL indicated?

Check motor and
load

Erroneous
operation due to
noise?

Control PC board or base
drive PC board is faulty

(Replace faulty board )

Remove noise source

« Connect surge ab-
sorber to relay and
magnetic contactor
colls

* Provide line filter to
remove noise sent
from power side
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(5) Undervoltage (UVY) indication

Under voltage (UV)
is indicated

AC supply
voltage nomai?
(across terms ®(@),
S@) V)

420 VDC

or more across

terms ® and
(VK

Power supply
correct ? (Any one
of power phases
not open)

Erroneous
operation due to
noise ?

Control PC board or
base drive PC board
is faulty (Replace the
faulty board )

(6) Inverter overheat (OH) indication

Inverter overheat
(OH) 1s indicated

Inverter
ambient temperature
45°C or more ?

YES

9.3 TROUBLESHOOTING FOR FAILURE INDICATIONS (Cont'd)

 Increase voltage within
rated voltage range

« If any one of power
phases 1s open, check
power leads and terminal
screws for disconnection
and looseness

{nverter s faulty

Check pcwer leads
and terminal screws
for disconnection
and looseness

Remove noise source

« Connect surge ab-
sorber 1o relay and
magnetic contactor
colls

» Provide line filter to
remove noise sent
from power side

Take action to lower
temperature to 45°C
or less

YES

Disconnect connec-
tor 6CN and press
RESET button

OH indicated ?

Erroneous
operation due to
noise ?

Control PC board or
base drive PC board
1s faulty (Replace the
faulty board )

Thermoswitch 1s faulty
(Contact YASKAWA
represntative )

YES Remove noise source

« Connect surge ab-
sorber to relay and
magnetic contactor
colls

+ Provide line filter to
remove noise sent
from power side




(7) CPF indication

CPF 1s indicated

Shut off power to
turn off CHARGE
lamp, then apply
power again

1

Check the following

« Connectors are
attached correctly

* CPU and PROM are
inserted securely

« Noise source Is not
present

Checks NO
CPF still
marked by
indicated ? % fimished ? ~

Inverter 1s normal
Operation can be
continued CPU detected failure in
it or peripheral by self-
diagnosis function
(Replace control board )

(8) EB indication

EB s indicated

External
fault signal input
across terms
and @°?

YES Failure occurs n external
device (Remove cause
of failure )

Operator or control
PC board is faulty
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APPENDIX 1 VS-616HIl RATINGS AND SPECIFICATIONS

Table 17 VS-616HI Ratings and Specifications

Inverter Model CIMR-{} HO 4B HO 758 H2 2B H37B H5 5B H7 5B H11B H158
Max Applicable KW (H 04 075 22 37 55 75 11 15
Motor Output Ho | 05 th 3 (5) ) a0 (15 20
inveter Capacity  kVA 1 15 3 15 75 10 | 15 | 20
Rated Output Current A 15 23 45 8 12 15 23 30
Output | Max Continuous 1
Cha’:ac_ Output Current A 17 25 5 9 13 17 25 33
teristics | Rated Output Voltage 3-Phase, 400/415/440/460VAC
Rated Output Frequency 50, 60, 72, 90, 120, 180 Hz 1396 Hz available as an option)
Variable T
Corrent Rating Al 165 253 528 88 132 173 275 345
Rated Input Voltage t .
Power and Frequency 3-Phase, 400/415/440/460V, 50/60Hz
Supply | Allowable Voltage Fluctuation Within +10 %
Allowable Frequency Fluctuation within £ 5%
Control Method Sine wave PWM
Frequency Control Range 40 :1

Control

Frequency Accuracy

Digital command 001 % (—10 to 40°C), Analog command 02 % (25°C +10°C)

Frequency Resolution

Analog input (0-10V) 006 Hz/60 Hz, 0 18 Hz/180 Hz, 0 36 Hz/360 Hz
Digital input 0 005 Hz/60 Hz, 0 015 Hz/180 Hz, 0 03 Hz/360 Hz

Overload Capacity

150 % for one minute

Charac- Frequency Setting Signal 0 to 10 VDC (20 k1), 4—20 mA (500 Q)
teristics | Accel/Decel Time Approx 01 to 1800 sec, 6 ranges se ectable, Accel/Decel time set indepently
Efficiency Approx 95 %
Braking Torque 20 % (100 % provided with braking module and braking resistor unit 10 % duty cycle )
e T e
Motor Overload Protection Electronic thermal overload relay*
Instantaneous Overcurrent Base blocked at app-ox 200 % rated current
Overload Base blocked at 150 % load for 1 minute
Overvoltage Base blocked if converter output voltage exceeds 790 V
Protective Undervoltage Base blocked if converter output voltage drops to 420 V or below
Functions Momentary Coasts to a stop by momentary power failure detection (Continues system operation
A during power faillure less than 0 2 sec (2 sec with backup capacitor of 2200 uF
Power Failure connected to terms ©) and €?) by setting on notch ® of 6S switch )
Fin Overheat - Thermostat T
Stall Prevention Stall prevention at acceleration/deczleration and constant-speed operation
Power Charge Indication Charge lamp keeps ON until converter output voltage drops below 50 V
Location lndoor (protected from corrosive gases and dust)
Environ. | AMbient Temperature —10 to 40°C (not frozen)
mental | Storage Temperature —20 to 60°C!
Condition ["Hymidity 90 % RH ({rio condensation)
Vibration 1 G less than 20 Hz, up to 0.2 G at 20 to 50 Hz
Approx Weight kg (Ibs) 13 (28) 13 (28) 20 (44) 25 (55)
X . Width 200¢ 787 200 ( 787) 200 ( 787 250 ( 9.84)
ﬂm?:'f“s Height 300 (11.8 ) 300 (11.8 ) 350 (1377 500 (19 69)
Depth 255 (10 04) 255 (10 04) 285 (11 22) 305 (12 00)
*Protects motors having the torque characteristics shown below.
25% DUTY CYCLE 40% DUTY CYCLE  25% DUTY CYCLE 40% DUTY CYCLE
(OR 10 MINUTES)  (OR 15 MINUTES) (OR 15 MINUTES)  (OR 20 MINUTES)
60% DUTY CYCLE 60% DUTY CYCLE
(OR 30 MINUTES) (OR 40 MINUTES) 100 = S
8 L “‘fﬁ N
Variable Torque o ToRE T 50 CONTINUQUS
Characteristics AT
¥ 0 I W e .
0136 20 60 60 153 60
15 5
FREQUENCY (Hz2) FREQUENCY (H2) FREQUENCY (H2)

0.2—3.7 kW Motors

5.5—15k'W Motors Constant Characteristic

t Temperature during shipping. Storing in this temperature for a long-period
may deteriorate main circuit capacitor, contact Yaskawa representative

t For 380V, contact Yaskawa representative



APPENDIX 2 TERMINAL FUNCTIONS

Table 18 Terminal Functions and Voltages of Main Circuit

Terminals Functions Levels
Model CIMR-H0.4B to -H15B
R (L1)
S (L2) Main circuit input power supply 3-phase
T (L3) 380/400/415/440/460 VAC at 50/60 Hz
r (21) ) . {Voltage fluctuation +10 %)
—————1 Control circuit input power supply
s (22)
U (T1) 3-phase
V (T2) | VS-616HI output 380/400/415/440/460 VAC
W (T3) corresponding to input voltage)
P1, P2 DC reactor for power factor correction —
External capacitor (up to the same capacity of
Pa,N capacitor inpcorporaste% in inverter) pacty Approx 600 VDC
P2 - Approx 600 VDC
N Main circuit DC power supply (a%?oss the termmals & —®)
C1, C2 | Backup capacitor for momentary power failure Approx 300 VDC
ri, Sti Power supply to external equipment 220 VAC, 50/60 Hz
E Ground terminal —
Table 19 Terminal Functions and Signals of Control Circuit
Terminals Functions Levels

Sequence control input common terminal

Sequence control input 0 V

Run signal

Run at closed*

Stop signal

Stop at opent

Connection to shield sheath of signal lead

Foward/Reverse operation selector

Forward at opent, Reverse at closed*

Master/Aux frequency reference selector

Master speed at opent, Aux at closed

External fault input

Fault at closed?

Fault reset input (external)

Fault reset at closed*

Master speed frequency reference input

010 +10V (20 kQ) or 4—20 mA (500 Q}

oV

Connection to shield sheath of signal lead

Contact capacity:

Opent

Run contact outputt (1NC) : 250 VAC at 1A or below
during run 3C VDC at 1A or below
Common

Fault contact output

%
(1NONC) Closed* at fault

Opent at fault

Contact capacity:
250 VAC at 1A or below
30 VDC at 1A or below

Frequency meter input

Approx + 10 V/100 %, output impedance 3 kQ

0

oo dlala|ra|v|Soje|x N ool soinf~

Connection to shield sheath of signal lead

NN
el K=

22

Aux frequency input

+ 15V (VS-616HIinternal power supply)

+10V/100 %

ov

*Short-circuited with terminal ©
tOpening terminal

operation mode selector switch 6S set OFF, RUN contact is
on at RUN command and off after DB operation at STOP

command

t Used as a zero-interlock contact With notches @ and @ of

37



HNDAID [euJBiu] [THY L9-SA

[7ARIE

APPENDIX 3 INTERNAL CIRCUIT AND
INTERCONNECTION DIAGRAMS

—
Y]
T
3
Ry
(o]
Im»z 4
»x
° aS@ %8 §
m ~
w EINEREREN] B 220 3
£ ) ) AON3ND3HA m 283 2
=] (IYNOLLd S5l INIWIND3 TYNUZLX3 OL
b LINN TOHLN: [P N b | A02Z 1V VAOL 0333 OL
o0 T T I : H ...m....w.- - 00 3umv4 wamod
- - z 0 o
8 R e S S—— 1L ' 70028 \uviNINOW HOH
ko] . 57 it W T % % I HOLIOVAVO dNXOvE
indinoy i ot 19NV NNY -
o 19viNOD LTfva | T Ter @ hg s9 =
e A0 B — -
o st el Tle, 13534 LINDHID TOHLINOD :
ort NOILYH3dO 3Q0W NOLLYH3dO |OJIO|
° 1V @3s010 *J € .| Mw mw st ol sz 1620-0vdr
™ FA = D @ 9 HY | & $°X09Z X13
m 0= 94 73S VA L 3 300N 00V z_” ER — WMd QUVOR 99 10HLNOD : ~zmmwwu%
o] o T 08 %00ua0it OoNoe® S Nos 1303071300 Hod} __'m K
(V2| s o ir 2 Z 1tz NoE Z 93 = VAOL
o) —1 uie ool SR _. . NOZ!
[3) YEYETS aka vk i B
~ AON3NO3IHA - =t i -
3] _ —
+ ——————- - N5s| - [ VA0S
g NOE NOZ NOL NO¥ X06< 913 guvo8 Od IAIHQ 3Sva 8dd2 3z ¥
a vGEZL pSEZL PGETL 1920-0vdr  NOEL NOOI NOZL NO6 _ NOZ D
o) e e I300W E 338 w36 |2 l{ L S W) [3mf3e
g | ! ' Il i 5
© : 1854
-~ | m_ = c* dl | |l
-y !
o} H P} z3 z ! 23 N
13 - e ) r3
1 - 1 P Gl z G]
s D 453 Wik WL 75 "5 e
3] -+ L {1 ae calcolce
— 10e | [Ce0e J[C 10t ] H €. 4 st
o m N 3 . e NHIE vr t7
T4 - 2¢] ]
a . o HL T YUY Y \/
™~ < 320 0L(09 ' vse[vSh
2> o :  BAE -
ey < 108 . 13]20 T B ﬁ 2H09/08
.- b4 VVe [t _AO9¥/0vY/SLy/00y/08C
o 192 X 13z av g [ 3SVHd"E 'A1ddNS ¥IMOd
i
..m N m VOOL/A Y v 25|ov e . -
- t -
A = ! = otuart
nV Z 1 TIIT + ]~ N Y|yl ¥!
- o - TLITITIT IS {, I'3 nE (1VNOILJO) . ut 2k EL ML
-gg H 291-08 MmE AL RE] IINAON ¢ = wee ez Twai | 108LNOD OL
o X ) ) 9 ONINVHE | 3
S - 6 T _m _r
- - ™ z4
m © WHLE WLz s e e
=S . ov feivl 7
— . d -
et (72] - h - :
e mu >
—
N} m -
t [
20

38



A3-2 INTERCONNECTION DIAGRAMS FOR VS-616HIL APPLICATIONS

(1) WITH ANALOG OPERATOR

POWER SUPPLY, 3-PHASE,
380/400/415/440/460 VAC

50/60 Hz MCCB

~
RiL——=0 O

~
S (12) =——O O-M

Tw—o oM

*

* Do not disconnect the short-circuit
leads across ‘1) and 3}

685-265

(2) WITH DIGITAL OPERATOR

POWER SUPPLY, 3-PHASE,
380/400/415/440/460 VAC

50/60 Hz MCCB

~
Rl =0 O\

SR e {
SELECTOR SHUNT C1
" (SETONL)
‘L

VS-616HI a
Ut
Vi(T2)

W (T3)

TO FEED 10 VA

AUX FREQUENCY s1 [ é;(-TzEzlgNVAIO
REFERENCE EQUIPMENT

“F& BACKUP CAPACITOR
C2,0---3— FOR MOMENTARY
%WF POWER FAILURE

(OF;TIONAL)

N
S2—-0 0o/

Tu_:n—O’\O-M

L% ¥, MODEL JVQP-72. «5=s 2 i
N SR w - :;"; " Bl

‘,.i“ * 5&'-‘"%‘,(4

L. B e da KR
Fig. 23 With Analog Operator

- v B MR
&,
VS-616HI 4

Uir1),

ViT2),

W (T3)

685-263

* Do not disconnect the short-circuit

TO FEED 10 VA
AT 220V TO
EXTERNAL
EQUIPMENT

BACKUP CAPACITOR
- FOR MOMENTARY
POWER FAILURE

leads across (1) and 73)

.. biGiTaL OPERATOR
, MODEL: JVOP-71

s :.‘ -

+ = (OPTIONAL) X

Fig. 24 With Digital Operator

39



A3-2 INTERCONNECTION DIAGRAMS FOR VS-616HIl APPLICATIONS (Cont'd)
(3) WITH VS OPERATOR

POWER SUPPLY, 3-PHASE,
380/400/415/440/460 VAC
50/60 Hz

mcce

—~
Rt =——O OM\
—~
S (L2) (O OM
THL3) e OM

VS-616HI

£
VS OPERATOR
MODEL JVOP-65 © =
(OPTIONAL)
T v ey o
*, ) y SEQUENCE SOURCE 0V
a": ] ]
——0 RUN
3 ; L g3 STOP
. ¥ 1 .
; T ok HI I5 TO FEED 10VA
B L T o e S — FORWARD/REVERSE no—) 19 FEED 1O
Tl e JTAUXMASTER: g i | Je  masTER/aUX FREQ o d EXTERNAL
S ] @’ EQUIPMENT
i1 &7 EXTERNAL FAULT ¥
Lo f INPUT
L FAULT RESET I

TO SHIELD SHEATH
FREQUENCY METER

»

(’t‘» 4, o vt *
] .f‘e ~

= s €1 Q---1 BACKUP CAPACITOR
;SET- -9 ;
n 2

MASTER FREQ REFERENCE “ FOR MOMENTARY
mA) [y -

(0-10V OR 4-20

T T
I [
1 3
T t
| I
| |
A t + —-3— POWER FAILURE
| \ I (SETON V) #2200 uF
} t 400V
1’ | ov
Iopl .
1 |
1 ' RUN CONTACT “
} { OUTPUT
I | 4
| *P | S
, | 46 FAULT CONTACT
} + OUTPUT .
‘ ! 15 4
| * 1 20
) + > +15V (20 mA MAX)
\\ /I 511
= T -1
_ AUX FREQ REFERENCE B
(0-10V) ¥
#
ov .
(3 T S S Y i

Note

1 To give frequency reference from VS operator, set
the VS operator MASTER/AUX switch'to MASTER.

2 Remove the short-circurt leads across O and @

Fig. 25 With VS Operator



(4) WITH USER-ARRANGED OPERATION CIRCUIT

—0—©0- 000
B: B2 P3 a b
POWER SUPPLY, 3-PHASE,
380/400/415/440/460 VAC,
50/60 Hz MCCB VS-616HI
~~
R O
N
S2) -0
Ve
T3 O
“r(e1)
S(82)
¥
Start and Stop commanded by H
their Respective Contacts * NOTE 1 5.1 ¢
l"\ 0= SEQUENCE SOURCE 0V e
_L_ RUN AT CLOSED U
¢+—oo G RUN
STOP AT OPEN ERE
. - E STOP
0 O T 35 FORWARD/REVERSE
REVERSE AT CLOSED | [ 6 MASTER/AUX FREQ .
| : REFERENCE &
RESET AT CLOSED I l > EXTERNAL FAULT INPUT
b |
5 o . FAULT RESET e } AT 530 1O
EXTERNAL
MTR cl:lz) @ 3v1 m,: TO SHIELD SHEATH $1 EQUIPMENT
| | ,__,l '@ FREQUENCY METER IS
e ov ’
15V A MAX ,
FREQUENCY by T1sV(2om ) W
SETTING MASTER FREQ REFERENCE }

POTENTIOMETER
2kQ

:
l‘ R
B
i
b
4
&l
Sr]

685-272

Note

1 Remove the short-circuit lead across external
terminals (D and @

2 Use RUN terminal @ to stop or start the motor

*Start and Stop commanded by a Single Contact

(0-10V OR 4-20 mA)
(SETON V)

RUN CONTACT
50 OuUTPUT

-~

AUX FREQ REFERENCE
(0-10V)

ov

FAULT CONTACT
OuUTPUT

qrr < ~m

7 N\
! )
| ot |
I |
: NOTE 1, :
| — SEQUENCE SOURCE 0V |
| [ 2 |
| t——o e RUN |
| RUN AT CLOSED I [ 3 sTOP |
| STOP AT OPEN L 1, I
! T |
! L I
| N |
\ ]

N s

BACKUP CAPACITOR
FOR MOMENTARY

C1‘ij—_':1
C20--—2 — POWER FAILURE

2200 uF

.J4oov

4
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A3-2 INTERCONNECTION DIAGRAMS FOR VS-616HI APPLICATIONS (Cont'd)
(5) WITH MAGNETIC CONTACTOR FOR START/STOP OPERATION

(a) Magnetic contactor opened at inverter fault

Before turning on AC main circuit power, be sure the motor is at rest.

For

frequent start/stop operations, this drive circuit is not recommended.

POWER SUPPLY 3-PHASE

VS-616HII

380/400/415/440/460 VAC "
50/60 Hz mcee a CU
RiL1) ‘o] O-M { }
N\
SiL2) o OM S: :V
N\
Tia o OM I

1
|

]
.
b

rig

-ty
*1{

R

TRX S %
(;x Sh’ 'SURGE ABSORBER_ % *
b f °l ol “ (DCR2i50A. 22 CO024T)* 4]

RUN*

STOP*

FORWARD/REVERSE

MASTER/AUX FREQ
REFERENCE

EXTERNAL FAULT
INFUT

FAULT RESET
TO SHIELD SHEATH
FREQUENCY METER

FAULT —
CONTACT FREQUENCY T
SETTI 2k0

ov
+15V (20 mA MAX)

NG
POTENTIOMETER
2kQ

{0-10V OR 4-20 mA)

(SET ON V)

RUN CONTACT
OuTPUT

FAULT CONTACT

685-272

*Set on notch @ of operation mode selector switch 6S
(stopping free-run motor)

Note Remove the short-circuit lead across external
terminals (D and @

ouTPUT

(0--0V)

SEQUENCE SOURCE OV

MASTER SPEED FREQ

AUX FREQ REFERENCE

W3O

V210 °

]
«

TO FEED 10VA

n AT 220V TO

s EXTERNAL
EQUIPMENT

C1

1 BACKUP CAPACITOR
FOR MOMENTARY
- POWER FAILURE

C2¢o--J
12200 u F
400V

M

Fig

27 With Magnetic Contactor for

Start/Stop Operation (a)



(b) Magnetic contactor not opened at inverter fault

Before turning on AC main circuit power, never fail to be sure the motor is at

rest.

POWER SUPPLY, 3-PHASE,
380/400/415/440/460 VAC

For frequent start/stop operations, this drive circuit is not recommended.

VS-616HI

50/60 Hz MccB MC
R(L1) o/-\ F‘(LH: ;U(n)
S (L2} O/-\ S(Lzh :VITZ)
T3 O/\ T‘Lal: ;W(m
r\"}\/\/\ 400Vv/200V

MAGNETIC CONTACTOR

FOR MAIN CIRCUIT POWER SUPPLY

~o wa i

+ AUXRELAY,

g
.
%SA -

.

SA * SURGE:ABSORBER
3(DCR:2-50 A22E ©

b
13

. ~(LY-2 CREQUIVALE

FAULT
CONTACT
FREQUENCY
SETTING
POTENTIOMETER
2k

5

685-272

*Set on notch (@) of operation mode selector switch 6S

(stopping free-run motor)

Note
terminals (D and (3)

Remove the short-circuit lead across external

RUN *
- STOP * g
k4
- FORWARD/REVERSE %
. glé\FsETER/éux FREQ i
RENCE ¥
. EXTERNAL FAULT r TO FEED 10VA
INPUT ; AT 220V TO
st EXTERNAL
- FAULT RESET ) EQUIPMENT
TO SHIELD SHEATH H
- FREQUENCY METER &
3
ov 5
+15V (20 mA MAX) Clo-=-1 BACKUP CAPACITOR
OOy DR 450 MREQ a1~ POWER FAILURE
(SETON V) ] 2200 uF
.| 400V
S
RUN CONTACT b
5o OUTPUT
FAULT CONTACT o
ouTPUT q
_ AUX FREQ REFERENCE
(0-10V)
ov
1
18]
I L RS

Fig. 28 With Magnetic Contactor for
Start/Stop Operation (b)
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A3-2 INTERCONNECTION DIAGRAMS FOR VS-616HII APPLICATIONS (Cont'd)

(6) WITH VS OPERATOR AND ANALOG OPERATOR

POWER SUPPLY, 3-PHASE,
380/400/415/440/460 VAC

50/60 Hz

VS-616HI

R(L1) \J

N
St2) -0 O-M

N
T3y ’e) o.M

VS OPERATOR MODEL JVOP-65 i’
(OPTIONAL)

PR R

v N . N
o . Pt APy

SEQUENCE SOURCE 0V )

' [n . --STOPO.=~RUN =% ;AQI

3UN N

S5TOP ;

FORWARD/REVERSE
MASTER/AUX FREQ ’

v v{,"y‘
mA&y,) .
Yt B

+.% 1

s lL® <
w7 . MTR.~
i .

LA

w¥ e

FAULT RESET '
TO SHIELD SHEATH

FREQUENCY METER

MASTER FREQ REFERENCE -,

'0-10V OR 4.20 mA) C1!
ISETON V) C)‘
2

N

RUN CONTACT
e OUTPUT

FAULT CONTACT
OUTPUT

15V (20 mA MAX)

Note

1

W

685-265

AUX FREQ REFERENCE
(0-10Vv) i“l

e AUX FREQ REFERENCE
I:‘,/ (SETON L)
v .. AON 8CN

i S — S
"_._*_—_‘ —" -

St

. - . = ¥
'ANALOG' @PERATOR * -7
" MOPTIONAL) e
15 20 sMODELWVOP-72.7) . - |

S U v I

RPN

—_ -

To give the frequency reference from VS operator, change the Analog operator AUTO/MAN

switch to AUTO, and VS operator MASTER/AUX switch to MASTER
To give the frequency reference from Analog operator, set the AUTO/MAN switch to MAN

Use of Analog operator does not permit the use of auxiiary frequency reference terminal 21

Stop operation can be made by either VS operator or Analog operator

ther stop command takes priority over any command
Disconnect the short-circuited terminals () and (3.

Stop commarnd Er-

MASTE - TO FEED 10 VA
ENCE g AT 220V TO
EXTERNAL FAULT INPUT . EXTERNAL

EQUIPMENT

= BACKUP CAPACITOR
== FOR MOMENTARY
—-2— POWER FAILURE

ov » |2200 uF
s+ 400V

Fig. 29 With VS Operator
and Analog Operator



Note

1

(7) WITH VS OPERATOR AND DIGITAL OPERATOR

POWER SUPPLY 3-PHASE
380/400/415/440/460 VAC

50/60 Hz I
MCCB VS-616HI
~~
Rip1 O O'M Uit
N
Suz) o oM Vit2)
TN
Twa o oM 4 DT 3 W (T3)
I
riey)
I
S(e2)
E
VS OPERATOR MODEL JVOP-65 . 3
(OPTIONAL | \ =
— - 7 — _NOTE 5 )
- RS LI SN X! SEQUENCE SOURCE 0V
. smpo —-—RUN‘~ & Fig b (e,
‘ oI 52 ‘ i :j‘) RUN N
L1 58  stop
. REVRWE . bl Ty :
| w . —t FORWARD/REVERSE
o 6:[ | Is MASTER/AUX FREQ
1 x REFERENCE ;
Lo 7 EXTERNAL FAULT " TO FEED 10 VA
Lo o INPUT I | AT 220V TO
FAULT RESET st EUeNT
TO SHIELD SHEATH ,
- FREQUENCY METER
I, ov “

A

Fig. 30 With VS Operator
and Digital Operator

AUX FREQUENCY
REFERENCE
(0-10V)

RUN CONTACT
OouTPUT

FAULT CONTACT
OUTPUT

+15V (20 mA MAX)
MASTER SPEED
FREQ

) (0PT|CINAL) g
" 2"MODELJVOP; 71¢ ;“ i

ey

_——

FL BACKUP CAPACITOR
= FOR MOMENTARY
-—-— POWER FAILURE

C 4-20mA
v C-10v

g M
g AL PN v
‘%y X 2 r’* !‘:;"_f S

To give frequency reference from VS operator

« Change Digital operator switch to AUTO

« Change VS operator MASTER/AUX switch to AUTO

To give frequency reference through automatic operation command,
« Change the Digital operator switch to AUTO

« Change the VS operator MASTER/AUX switch to MASTER

« For voltage reference of 0 to 10 V, set the MASTER SPEED FREQUENCY
shunt on (V) and for current reference of 4 to 20 mA, set it on (C)

3 To set frequency reference from Digital operator, set the Digital
operator switch to MAN  Switching frequency reference from
Digital operator to the other devices can be made at motor stand-
still only

4 Stop operation can be made by either VS operator or Digital op-
erator Either stop command takes prionty over any command

5 Disconnect the short-circuited terminals O @
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A3-2 INTERCONNECTION DIAGRAMS FOR VS-616HIl APPLICATIONS (Cont'd)

(8) WITH BRAKING MODULES AND BRAKING RESISTOR UNIT

.q(
T o #
‘2 |

wh

e

g 'q? TWO UNITS USED IN PARALLEL

‘AB . £/ When 100 % braking torque required
for 7 5 kW motor, two units of 3 7 kW

each are used

- —— BRAKING
Yoowg o, A e T20 RESISTOR UNIT
;¢ * 9 O # [(OPTIONAL)

o e o

POWER SUPPLY, 3-PHASE,
380/400/415/440/460 VAC

50/60 Hz “‘
MCCB MC i
) L7
Rty ——0 O-M——| Ui
N\
S ——0 O-M { Vr2)
N
Tuwa=—0 q V8-616HI Wn:n?
400V/200V ANA :
T g & gb T N =
b fe Fe o g% T W 3

AT 220V TO
EXTERNAL

} TO FEED 10 VA
EQUIPMENT

CONTROL CIRCUIT

“F3. BACKUP CAPACITOR
~-. FOR MOMENTARY
-—<"_POWER FAILURE

[ ON]
*1 THRX MC

C°
3 ;
L:j— 87 EXTERNAL FAULT
L INPUT

MC TRX ;

T e L"_"’j‘ | B
[ FAULT .
J14— CONTACT -
o— "
alkion I
16 e
| - 12( L I %
L [nidia N : B
FAULT
CONTACT
:lo;_e ingls @, ©. & and @ VS-616HI |Braking Resistor| Max No of | = : : SO
erminais ®, @, € and @ are con- Model | Unit Model | Units to be  |'§ pieri SoerhtoR
necting to braking resistor unit, and @, CIMR- LKEB- |Connected 1. .- Ol JTOAI}TIO(;;?;‘{.\)IOR L
@®. @ and @ are for braking module N MODEL:JVOP:71
Never fail to connect all these terminals HO 4B HO 75B 4 , ggﬁ NN ¥ i
as shown HO0.758 LT e By 00
2 To increase the inverter inherent brak- H2.28 H3 7B 2
ing torque of 20 %, braking resistor H37B
units isted below should be connected H5.5B Fig. 31 With Braking Module and
in parallel H7.5B H378B 3 ) . . .
1B Braking Resistor Unit
His8 | H1SB 3




(9) WITH TRANSISTOR (OPEN COLLECTOR) USED AS OPERATION COMMAND
SIGNAL

Relay contacts or transistors (open collector) used as operation command signal'
should be specified as follows.

Relay Contact:

Contact Capacity - 30 VDC minimum
Rated Current - 100 mA minimum

Transistor (Open Collector):

Withstand Voltage - 35 VDC minimum
Rated Current - 100 mA minimum

@ ——r
P2 F3 h
MccB P1 i
R(L1) =0 oM “RIL1) U (T1)€
POWER SUPPLY, 3-PHASE, —~ 71 VS-616HI|
380 TO 460V s(Lz)—voN\ .8(L2) TYPE CIMR-75B y (Tg)
50/60 Hz T(L3)=——0 OM\ 4 T(L3) W (T3)
-
<1
00—
TRANSISTOR (OPEN COLLECTOR) =
‘,\f( ) “’k—," KN 5‘5.!"‘; . 7 o4 o owme ¥ ¢ v o= l R éo’
I SEQUENCE SOURCE 0V,
102 — pun  [sETaTNoTCH O
— o3 sTop &
—L S FORWARD/REVERSE .|
' 6 MASTER/AUX .
1 J;  FREQUENCY
—, EXTERNAL FAULT |NPUT o
1 1
08 FAULT RESET ‘

TO SHIELD SHEATH B
FREQUENCY METER

-

ov .

MASTER SPEED FREQ

0-10V OR 4-20 mA)
SET ON V)

“
s
>¢

RUN CONTACT
OUTP

s

e

o

co tacl«closed"« ,)’;r. % ”’is%‘"*;jﬁoh N
” A

o]
. Wt
gFWD and. ASTER AP

MA ’
fs:slected \aNranslslor OFF%

€8 =1,
v R Y

FAULT CONTACT  °.
R OUTPUT

+15V (20 mA MAX) e

AUX F)REQ REFERENCE -

Relay Contact (0-10V!
Contact Capacity — 30 VDC minimum

Rated Current — 100 mA minimum

Transistor (open collector)
Withstand voltage — 35 VOC minimum
Rated Current — 100 mA minimum

Fig. 32 With Transistor (Open Collector)
used as Operation Command Signal



APPENDIX 4 VS-616HII OPTIONAL AND AUXILIARY UNITS

A4-1 VS-616HII OPTIONAL UNITS

Table 20 VS-616HI Optional Units

Name Model Code No. Functions
Mounted on the inverter. Issues operation commands,
Digital sets the frequency by the digital signal, and displays the
Ogerator JVOP-71 73041-0701X preset or current frequency in digital form.
p Also, displays the type of fault in characters when a failure
occurs
Analo Mounted on the inverter. Gives operation commands,
o eragtgor JVOP-72.0* | 73041-0702X- 3 * | sets the frequency by the analog signal, and indicates the
P current frequency on the frequency meter.
Vs Used for remote operation. Outputs operation commands,
Operator JVOP-65-{ 1* 73041-0703X-{_ ¥ 1*| sets the frequency by analog commands, and indicates
P the current frequency on the frequency meter.
JOHB-P04 73616-0004X . L
Brakin Mounted on the inverter. If the main circuit DC voltage
Mod u|§ JOHB-P05 73616-0005X exceeds a specified level during motor regeneration, causes
the braking resistor to absorb regeneration energy.
JOHB-P06 73616-0006X
Braki LKEB-H0.75B 72616-40P1KO
raxing Absorbs regeneration energy of the motor, enhancing
Si?t'smr LKEB-H3.7B 72616-40P4K0 the inverter braking capability.
LKEB-H15B 72616-43P0OK1
Mounted on the side of the inverter unit.
Provides:
 Digital speed sstting
Precision } _ (16-bit binary (14 bits effective), 4-digit BCD)
Controller JOHB-C02 73616-0031X * Frequency monitor pulse output
(ef, 10f, 36f, 100f)
* Arbitrary V/f setting
« Output voltage stabilization

*Code No and model name suffixes indicate the type of frequency meter as shown below

« Analog Operator

Model JVOP-72-{}
e

Code No. 73041-0702X-{11"]

I
[
60/120 Hz | 1 01
72 Hz 4 04
Frequency Meter 00/180Hz| 5 05
Max Scale
240 Hz 8 08
360 Hz 9 09
* VS Operator
Model JVOP-65-{_] Code No. 73041-0703X-{ 13
T s
[ f
75 Hz 1 01
Frequency Meter
Max Scale 150 Hz 2 02
220 Hz 3 03
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A4-2 VS-616HII AUXILIARY UNITS

Table 21 VS-616HI Auxiliary Units

Name

Function

Main Circuit
Magnetic Contactor

Switches on and off the main circuit, and interlocks the circuit if a failure occurs.

Molded-case Circuit
Breaker (MCCB)

Protects the main circuit wirlng and inverter from damage caused by short-circuit
current.

AC Reactor

Improves the high-frequency content of the power or prevents mutual interference
due to voltage waveform distortion when connected to the power side. Betters
the current waveform, lowers noise, and increases the motor torque when con-
nected to the output of the inverter

Noise Filter

* Suppresses transmission of high-frequency noise produced by the inverter to
the power side (input noise filter).

« Suppresses transmission of high-fraquency noise produced by the inverter to
the motor (output noise filter).

Thermal Overload
Relay

Protects the motors from burning when two or more motors are operated by one
inverter.

Ground Fault
Interrupter

Detects degradation in main circuit insulation, and shuts off the main circuit.
(Set the Setting to 200 mA, and the operating time to 0.2 sec or more.)

Surge Absorber

Prevents problems due to noise when connected coils of the sequence relay,
magnetic switch, magnetic valve, and so on (DCR2-50D100B).
(If power waveform distortion is serious, contact YASKAWA representative.)

Frequency Setting
Potentiometer

Varniable resistor used to set the analog frequency.
(2 k2, 0.5 W or more).

Frequency Meter

Calibration Potentiometer

Calibrates the maximum indication value of the frequency meter.
(10 k2, 0.25 W or more).

Frequency Meter

Indicates the output frequency of the inverter.
(3V, 1 mA at full scale).

Table 22 Devices of VS Operator Model JVOP-65-{ ]

Device Model Specifications Part Code
75 Hz at full scale FM 000067
Frequency Meter DCF-6A | 3V, 1mA 150 Hz at full scale FM 000069
220 Hz at full scale FM 000072

Frequency RV30YN
Setting Potentiometer | 20S-HV 2ka, 1w RH 000649
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APPENDIX 5 CHECKING OF DIODE AND

TRANSISTOR MODULES

A5-1 DIODE MODULE

Measure the resistance across the module terminals with a volt-ochm meter. Use
the meter by setting at x 10range. The measured resistance should be within
the reference value listed in Table 23.

Table 23 Diode Module Resistances

Volt-ohm Meter
) b Reference Abnormal
a‘gggle Terminals Terminals | - © ® Resistances Resistances
© ©
Model CIMR-HO 4B, 00 © Approx several 10 ohms
HO75B, | < ® | ©
-H2.28,
-H3.78 SiS) @ © Approx several 10 ohms oo or 0
Q O
@ | O
Model CIMR-H5.5B, &) o Approx several 10 ohms
H75B, | 5 ® | ©
-H11B,
-H158, © © © Approx several 10 ohms wor0Q
Q | ®

A5-2 TRANSISTOR MODULE

Measure the resistance across the module terminals with a volt-ohm meter. Use
the meter by setting at X 10 range. The measured resistance should be within
the reference value listed in Table 24.

Table 24 Transistor Module Resistances

Transistor Module Terminals i
Reference Abnormal T;:ngls:or
VOM Terminal | VOM Terminal Resistances Resistances odu'e
o @ Terminals
E:1 C2 C Approx several 10 ohms 0Q or
C1 E1 C2 Approx several 100 kiloohms 0Q
Approx several 10 kiloohms E1C2
B1 E1 C2 Approx several 10 ohms or above
Approx several 100 ohms
E1 C2 B to several kiloohms 04 or o
E2 E1 C2 Approx several 10 ohms 0Q or
E: C2 E2 Approx several 100 kiloohms oQ
Approx several 10 kiloohms
B2 E2 Approx several 10 ohms or above
Es B Approx several 100 ohms 00 or co

to several kiloohms




APPENDIX 6 PARTS REPLACEMENT

For checking or replacing parts, observe the following.

+ Tag leads to insure correct reconnection before disconnecting the leads without
marks.

+ Tighten the parts mounting screws or lead terminal screws firmly. Even one
loose screw may cause malfunction.

A6-1 REPLACEMENT OF CONTROL PC BOARD

1. Remove the connectors 1CN, 6CN, and 7CN by the lead lock. To remove the
lead lock, press the top of the locking clip to release from the header and pull
out.

~—Connectors 1CN, 5CN, 6CN, 7CN~ oG BOARD FRAME

LEAD
LOCKING CLIP

{) < (Press as shown SCREW b
by dotted line )
S
.~ HEADER
PRINTED
AT S : S,
ARD - a
- _/ * LEAD

.1 SHIELDED PLATE
‘I°' ATTACHED TO

— Connector 3CN———— 3 LREAR OF PC BOARD

RIBBON CABLE =— INDICATION

.} LAMP PLATE

” LOCK LEVER

= 685-267

Fig. 33 Control PC Board

2. Remove the connector 3CN. Open the lock lever, and the connector is released.

3. Remove four screws (a) and a ground lead screw (b) to remove the control PC
board.

4, Take off the control printed PC board and shield plate which is attached to
the rear of the board.

A6-2 REPLACEMENT OF BASE DRIVE PC BOARD

1. Remove the connectors 1CN to 15CN.
2. Remove five mounting screws (a) and ground lead screw (b).
3. Remove five circuit board supports.

4. Remove, the base drive PC board with shield plate.

b 2CN 1CN
J i gy SCREW b
o eian - _scmemrmodess, L
o
3CN T g T
4CN & #}]  SHIELDED
PLATE
| (ATTACHED
’ %, TO REAR OF
5CN S 34:  PcBOARD)
6CN I 90 2907 i o g L
19 R -+ essen Fig. 34 Base Drive PC Board
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A6-3 REPLACEMENT OF DIODE MODULE AND TRANSISTOR MODULE

CAUTION

When remounting transistor or diode modules, apply thermal compound “JOINTAL Z2”
(Nippon Light Metal Co., Ltd.), or equivalent compound to the mounting surface, to assure
good contact and heat conduction between the module and the mounting surface for
cooling.

MODULE REMOVAL

1. Remove three capacitor lead mounting screws (a).

2. Remove five capacitor mounting screws (b) and take off capacitor.
3. Remove the bus bar mounting screws (c).

4, Remove two module lead terminal screws (d) and two connectors (e).
5. Remove four module mounting screws (f).

6. Remove the modules.

(a) With PC Board Frame Opened (b) With Capacitors Removed

Fig. 35 Removing Diode Module and Transistor Module



APPENDIX 7 RENEWAL PARTS

As insurance against costly downtime, it is strongly recommended that renewal
parts to be kept on hand in accordance with the table below.
renewal parts, please specify to Yaskawa Electric office or representative with:

Parts Name, Parts Code No. and Quantity.

Table 25 Renewal Parts

When ordering

Main Main pC Base Control
Parts Name Circuit Circuit Circuit Drive PC PC
Transistor Diode Fuse Board Board*
HO4B Type | MG25N2CK1 | SKD-30/16A1 | 80LF-15, 15A | JPAC-C257 JPAC-C231-{ ]
-H0.75B | Code | STR000171 SID000343 FU000760 ETCO00786X | ETCO0760X-Si i iIXX
H2.28 Qty 3 1 1 1 1
Type | MG25N2CK1 | SKD-30/16A1 | 80LF-15, 15A | JPAC-C257 JPAC-C231-( 37}
-H3.7B | Code | STR000171 SID000343 FU000760 ETC00786X | ETC00760X-SI3iIXX
Qty 3 1 1 1 1
Type | QM50DY-2H | RM30DZ-24 | 80LF-25, 25A | JPAC-C259 JPAC-C231-{ 3}
-H5.5B | Code | STR000146 SID000371 FUC00761 ETC00788X | ETCO0760X-Si_ i iXX
VS-616HI Q'ty 1 3 1 1 1
Model
CIMR Type | QM50DY-2H | RM30DZ-24 | 80LF-25, 25A | JPAC-C259 JPAC-C231-171{]
-H7.5B | Code | STR000146 SID000371 FUC00761 ETC00788X | ETCO0760X-Sili_IXX
Q'ty 1 3 1 1 1
Type | QM75DY-2H | RM60DZ-24 | 80LF-50, 50A | JPAC-C261 JPAC-C231. 173
-H11B | Code | STR000161 SID000372 FU000762 ETC00790X | ETCO00760X-Si 3 iIXX
Q'ty 3 1 1 1 1
Type | QM100DY-2H | RM60DZ-24 | 80LF-50, 50A | JPAC-C261 JPAC-C231-{ 1]
-H15B | Code | STRO000147 SID000372 FU000762 ETC0O0790X | ETCO0760X-Si i IXX
Qty 3 3 1 1 1

*"JJof the control PC board type name shows the type of function
Renewal board should have the same type name suffix as that of the board in use

t XX of Code No. for the control PC board indicates the revision number of the control PC board
New board should have the same code suffix number or larger than that of the board being replaced
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,6 YASKAer Electrlc Mfg. Co., Ltd. ( )

TOKYO OFFICE Ohtemachi Bldg, 1-6-1 Ohtemachi, Chiyoda-ku, Tokyo, 100 Japan
Phone (03) 3284-9111, -9145 Telex YASKAWA J33530 Fax (03) 3284-9034

SEOUL OFFICE Seoul Center Bldg , 91-1, So Kong-Dong, Chung-Ku, Seoul, Korea
Phone (02) 776-7844 Fax (02) 753-2639

SINGAPORE OFFICE CPF Bldg, 79 Robinson Road No 24-03, Singapore 0106

Phone 2217530 Telex (87) 24890 YASKAWA RS Fax (65) 224-5854

TAIPEI OFFICE Union C Bldg , 137, East Road, Sec 2, Taipei, Taiwan
Phone (02) 507-7065,-7732 Fax (02) 506-3837

YASKAWA ELECTRIC AMERICA, INC.: SUBSIDIARY

Chicago Office (Head Office) 3160 MacArthur Bivd ,Northbrook, llinois 60062-1917,U S A
Phone (708) 281-2340, 291-2348 Telex (230) 270197 YSKW YSNC NBRK Fax (708) 498-2430, 480-9731
Los les Office 7341 Lincoln Way, Garden Grove, Caliornia 92641, U S A

Phone (714) 894-5911 Telex (230) 678396 YASKAWAUS TSTN Fax (714) 834-3258
New Jersey Office 30 Two Bridges Road, Fairfield, New Jersey 07006, U S A

Phone (201) 5§75-5940 Fax (201) 575-5047

YASKAWA ELECTRIC EUROPE GmbH : SUBSIDIARV

Niederhochstadter Stragie 71-73, W 6242 h dt

Phone (06173) 640071, 640072, 640073 Telex 415660 YASE D Fax (06173) 68421
YASKAWA ELETRICO DO-BRASIL COMERCIO LTODA.: SUBSIDIARY

Av Brig Fana Lima, 1664-c) 721/724, Pinheiros, S3o Paulo-SP, Brasil CEP-01452

Phone (011) 813-3933, 813-3694 Telex (011) 82869 YSKW BR  Fax (O11) 815-8795
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