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ZENER TECHNOLOGY AND QUALIW ASSURANCE

Since 1978Zener Electric has supplied many thousands of AC drives to Australian Industries. These
drives have been installed into numerous applications resulting in a wealth of in house experience'

The Zener VSC AC motor variable speed controller is the culmination of this expertise, modern
technology and industrial applications requirements.

The Zener Quality Assurance program ensures that every VSC manufactured has proven to operate
correctly in the production test bay before dispatch.

VSC PRODUCTWARRANry

Zener Electricwarrants theVSC againstdefectiveworkmanship and materialsfora period of 24 months
from the date of dispatch. Such defects will be rectified free of charge for both labour and material, at
Zener Electric's premises subject to:

1. ZenerElectric's customerraising an order upon Zenerforservice and or repairs, subject to a warranty
claim. The order is to state particulars of the model and serial number, the date of original purchase
and invoice/delivery docket number.

2. All damage resulting from incorrect installation or use other than in accordance with the Instruction
Manual issued by Zener Electric is excluded from this warranty.

3. The Warranty being rendered invalid if the product is misused or if any unauthorized alteration,
modification or substitution of any part of the product be made or the serial number of the product is
defaced oraltered.

4. The cost of transportation (both ways) is to be met by the owner if it is necessary to return the product,
or any part of it, to Zener Electric's premises.

5. A charge being accepted by the ownerfortravelling time and expenses incurred in connection with
warranty service at the use/s site as requested by the owner.

6. ff the product was not purchased from Zener Electric directly, then a warranty claim must be lodged
with the original supplier in the first instance. Repairs will not be etfected by Zener Electric unless
approved by the original supplier.

7. Goodsnotof ourown manufactureincorporated in oursupplyormerchanted byus, carrytheirmake/s
warrantyonly.

8. Goods returned for claim under warranty will be accepted on the condition that should the claim be
rejected then allcosts, including inspection, willbe charged to the customefs account.

SAFETY

Your VSC must be applied, installed and operated in a safe manner. lt is the responsibility of the user
to ensure compliance with all regulations and practices covering the installation and wiring of your VSC.
This Instruction Manual should be completely read and understood before attempting to connect or
operate the VSC. Only skilled personnelshould installthis equipment.

THE CONTENTS OF THIS MANUAL ARE SUBJECT TO GHANGE
WITHOUT NOTICE
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INPUT POWER SUPPLY
VSC-S Single Phase Supply plus Earth
VSC-G Three Phase Supply plus Earth
VSC-H Three Phase Supply plus Earth

INPUT VOLTAGE
VSC-S 22O to 24OVac
VSC-G 415 OR 460 Vac OR Mul t i  InPut
VSC-H 415 OR 460 Vac OR Mul t i  InPut
Mult i  lnput :346/380141 51440 V ac

INPUT VOLTAGE TOLERANCE
+1oo/o Io -157" of nameplate vol tage
+2OY" for one mains cycle

INPUT FREQUENCY
Either 50 Hz OR 60 Hz

OUTPUT SUPPLY
Three Phase Supply plus Earth

OUTPUT VOLTAGE
O to 1OO7" oI nameplate Input Voltage

OUTPUT FREQUENCY
Switch Selectable Frequency Ranges
M i n i m u m :  1 H z
Maximum: 50, 75, 1O0 Hz (60, 90, 12O Hz)

SPEED INPUT SIGNALS
Potentiometer (135 ohms to 5O00 ohms)
O to 10 Vdc (Rin:1O,0O0 ohms)
1 to  5 Vdc (Rin:10O,O0O ohms)
4 to  2O mA DC (Rin:250 ohms)
Speed signals may either be differential or
earth referenced.

ACCELERATION/DECELERATION TI M ES
Accel and Decel t imes are independently
adjustable within one of two ranges:
O.75 to  15 seconds or  7 .5 to  150 seconds
(continuously adjustable within each range)

SLIP COMPENSATION
Automatical ly adjusts output frequency and
voltage as motor speed changes due to load
variation. This provides improved speed
regulation with large changes in motor load.
Speed regulation: O to 100% Load Variation:
For an 82/" efticient motor, typically:
3 .3:1 Turn Down (15 to  50 Hz)  +1.OO"/"
5.0:1 Turn Down (10 to  50 Hz)  +1.257"

For a 92"/" etlicient motor, typically:
5 :1 Turn Down (10 to  50 Hz)  +O.5" / "

1O:1 Turn Down (  5  to  50 Hz)  +1.O7"

At a set speed: tYPicallY +O.1"/"

Reaction Time: nominally 1 second

RATED CURRENT
Refer to the table of VSC Model Numbers on
page one for the rated current of each VSC
model .
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VSC General Specifications

)

J'

)

START BOOST
Continuously adjustable within one of four
switch selectable ranges:
Low,  Normal ,  Medium and High.

FLUX COMPENSATION
Automatical ly reduces motor voltage (f lux) in
proport ion to motor load. This al lows energy
savings in applications where the motor
is not always ful ly loaded.

SPEED OUTPUT SIGNAL
0 to 10 Vdc:O to 100 Hz (5V:50 Hz)
O to 10 Vdc:O to 12O Hz (60 Hz Input)

LOAD OUTPUT SIGNAL
0 to 6.7 Vdc:O to 100% Load (nominal ly)

FREQUENCY RESOLUTION
Continuously Variable

FREQUENCY STABILITY
175 parts per mill ion/"C

PROTECTIVE CIRCUITS WITH LED
INDICATION

Earth Fault,  Short Circuit,  Over Current,
Under Voltage, Over Voltage,
Over Temperature, Remote TriP.

STATUS INDICATION
Power On, Zero Speed, Enabled, Forward,
Reverse, Accel Limit ,  Decel Limit ,
Driver Modules.

CONTROL TECHNIQUE
Sine Wave Coded Pulse Width Modulation

STOP/START CONTROL
Electronically controlled by contact closure.
Contacts must be voltage free.

FORWARD/REVERSE CONTROL
Electronically controlled by contact closure.
Contacts must be voltage free.

ACCEL LIMIT CIRCUIT
Increases acceleration time to avoid
nuisance Over Current t r iPPing.

DECEL LIMIT CIRCUIT
lncreases deceleration time to avoid
nuisance Over Voltage triPPing.

AMBIENT TEMPERATURE RANGE
Operating: 0"C to SO"C
Storage: -2O"C to 7O"C

ISOLATION
Terminals 12 and 13 on the VSC Control
Board are internally connected to EARTH.

LINEARITY
Lineari ty between speed input signal and
outpu t  f requency  is  O.3%.



RECEIVING
Inspect the VSC for shipping damage. l f  any damage is found, report  i t  to the carr ier
immediately.  Access the inside of  the control ler  and check for any v isual  damage. DO
NOT ATTEMPT TO OPERATE THE CONTROLLER IF ANY VISUAL DAMAGE EXISTS.
Check al l  connectors and relays to be sure they are locked securely in place.

After the in i t ia l  inspect ion,  the VSC may be re-packed and stored in a c lean dry
locat ion unt i l  you are ready to use i t .  DO NOT store th is equipment in any atea where
the ambient temperature wi l l  r ise above 7O"C or drop below -2O"C. DO NOT store th is
equipment in areas of  h igh condensat ion or corrosive atmosphere. Proper storage is
necessary to ensure satisfactory controller start-up and performance.

The informat ion contained in th is manual is suf f ic ient  for  instal lat ion and start-up of  the
VSC in most appl icat ions.  For complete detai ls regarding appl icat ions,  select ion,
operat ion,  commissioning and trouble shoot ing please refer to the VSC Appl icat ions
Manual and the VSC Service Manual.

VSC IDENTIFICATION
Locate the VSC Name Plate on the ins ide of  the VSC chassis .  The drawing below is
an example of  th is  name p late.

z�ENER

VARIABLE SPEED
CONTROLLER

Model

P o r t  N o :
S e r i q l  N o :  N o m ,  P o W € r :
I n p u t  S u p p l y :
O u t p u t  C u r r € n t :  c o n t .  i n t .

MADE IN AUSTRALIA

Use this drawing
Number of  your
instal lat ion.

to note the relevant detai ls of  your VSC. The lnput Vol tage and Model
control ler  are important and you wi l l  need to know them for proper
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VSC Chassis Mechanical Installation
and Physical Dimensions

l-_ B _____-l
t * l

Fron t
View

E n d
V iew

Control Terminols

S i d e
View

1 .  A l l  d i m e n s i o n s  o r e  i n  m m .
2 .  M o u n t i n g  h o l e s  o r e  8 m m  d i o m e t e r .
3 .  D i m e n s i o n  t o l e r o n c e :  A 1 m m .
4 .  DO NOT o l l ow  swor f  o r  ony  o the r

condoc t i ve  mo te r i o l  t o  en te r  t he
c h o s s i s  o r  d o m o g e  m o y  r e s u l t .

t
I
I

Ver t i co l

)

M o d e l
N u m b e r

H
m m

W
m m

n
m m m m

B
m m

Weight
kg

VSC_S3
v > u - > +
\ / qn_  q  q

VSC-Gl  3
VSC_G1 7
v ) t  - b z +

VSC_G32
VSC_G38
VSC_G44
V 5 U _ b O U

VSC-H3
VSC-H4
VSC_H5
VSC_H1 O
VSC_H1 3
VSC_H1 7
VSC_H24
VSC_H52
VSC-H38
VSC-H44

305
305
l n q

380
380
J80
380
600
600

305
305
305
a n q

380
380
380
600
6 0 0

265
265
265

265
385
385
385
385
385
385

265
265
265
265
265
385
385
385
385
385

t v o

z o u
260

I V O

t v o
1 9 6
1 9 6
1 9 6
t v o
t v o
t Y o
260
260

l v b

285
285
285

285
3 6 0
3 6 0

a A n

580
580

285
285
285
285
285
360
360
360
5 8 0
580

t d 3
a a n

230
2 a a

230
230
230

1 8 5
t t ' c
1 8 5
1 8 5
1 8 5
230
230
230
2 3 0
2 3 0

1 R 5

1 8 5
1 8 5

9
1 A
t a

1 A
t a

1 A
t a

1 A
t -

28
32

5
8
I

q

I
9
v
1 4
1 4
1 4
2 8
2 8

)

)

READ THIS FIRST

T h e  c h o s s i s  m u s t  b e  m o u n t e d  i n  o
C leon ,  D ry ,  V ib ro t i on  F ree  l oco t i on .

P ro tec t  t he  choss i s  ogo ins t  dus t ,
co r ros i ve  goses  ond  l i qu id  sp roys ,

Opero t i ng  Tempero tu re :  O 'C  to  50 'C .

Moun t  t he  choss i s  ve r t i co l l y ,  oway
f rom heo t  rod io t i ng  sou rces .

A l l o w  I 0 O  m m  o b o v e  o n d  b e l o w
the  choss i s  f o r  ven t i l o t i on .

l f  t h e  c h o s s i s  i s  m o u n t e d  i n s i d e
o n  e n c l o s u r e ,  h e o t  d i s s i p o t i o n  m u s t
be  o l l owed  fo r .  P lqs t i c  enc losu res
o re  NOT recommended  due  to  i he i r
poo r  heo t  d i ss ipo t i on .  Re fe r  t o  t he
VSC App l i co t i ons  Monuq l  f o r  de to i l s .
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VSC Enclosure Mechanical Installation
and Physical Dimensions

Fron t
View

E n d
View

l
A

l
-T

I
t l
IJ

I
I

t
I
I

Vert icol

Side
View

' l  .  A l l  d imens ions  ore  in  mm.
2.  Mount ing  ho les  ore  8mm d iometer .
3 .  D imens ion  to le ronce:  A1mm.
4.  Do no t  o l low swor f  o r  ony  o ther

conduct ive  moter io l  to  en ter  the
enc losure  or  domoge moy resu l t .

C

[ - , , _ _ _ ]

Cob le  Ent ry

\_/ \_/ \,

READ THIS FIRST
1 . The VSC enc losure  must  be  mounted

in o Vibrot ion Free locot ion.

Pro tec t  the  enc losure  ogo ins t  dus t
bu i ld -up  ond dr ipp ing  or  sproyed
l iqu ids .

Operot ing Temperoture: O'C to 5O'C.

Mount  the  enc losure  ver t i co l l y  owoy
from heot rodiot ing sources.

A l low 1OOmm obove,  be low ond e i ther
s ide  o f  the  enc losure  fo r  ven t i lo t ion .

Do no t  mount  the  enc losure  in
direct sunl ight or on hot surfoces.

l f  the  enc losure  is  mounted  ins ide
onother  enc losure ,  the  to to l  heot
d iss ipo t ion  must  be  o l lowed fo r .
Refer  to  the  VSC App l ico t ions  Monuo l .

2.

4.

o .

7.

Mode l
N u m b e r

H
m m

W
m m

D
m m

A
m m

B
m m

Weight
k g

I vsc-s3
VSC_54
VSC_S5

VSC_Gl 3
VSC_Gl 7
VSC_G24
VSC_G32
VSC_G58
VSC_G44
VSC_G6O

VSC_H3
VSC_H4
\ /sr '-  H 6

VSC_H1O ]
vsc-H l3  |
vsc-H17 |
vsc-H24 I
vsc-H32 |
vsc-H38 I
vsc-H44 |

445
445
445

++J
520
520
520
520
920
920

445
445
445 )
4451
445 |szo I
520 |
520 |s2o I
920 I

280
280
280

280
400
400
400
400
400
400

280
280
280 |
280 |
28ol
400 I
4oo I
400 |
400 |
400 |

200
200
200

200
200
200
200
200
265
265

200
200
20c
200
200
200
200
200
265
265

420
420
+20

420
495
495
495
495
890
8 9 0

420
420
42o J
42o I
420 |
4 q q  I' - " 1

4e5 |
4e5 |8s0 I8e0 |

1 8 5
230
230
230
230
230
2 a n

1 8 5
1 8 s
1 8 5
1 8 5
1 8 5
230
230
230
230
230

1 8 5
1 8 5

1 2
1 9
1 9
1 9
1 9
35
39

8
1 1
1 2

1 1
1 2
1 a
I L

1 2
1 9
1 9
1 A

35
A KC
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VSC Power Wiring Diagram

3  p h o s e
I n d u c t i o n  M o t o r

wi th  Mic ro therm
or  Thermis to r

Over lood Pro tec t ion

3  p h o s e
l n d u c t i o n  M o t o r

wi th  M ic ro the rm
or  The rm is to r

Ove r l ood  P ro tec t i on

)

z

VSC-G and  VSC-H

EARTH
L1 L2 L3 STUD M1 \ t12 M3

TARTH
STUD N/1 l\/12 M3

O R
f - -

i r
: l

i \
L _ _

1

Recommended Fuse and
Circui t  breaker Rat ings

Mode l
N u m b e r

l n o u t  C u r r e n t Fuse or
C/B Rot ingCon t in u ou s ln  te rm i t ten  t

VSC_S3
VSC_S4
VSC-55

VSC_G1 3
V > U - t J  I  /

v>t- -  uz+
VSC_GJ2
VSC_G38
VSC-G44
VSC-G6O

V S C _ H 3
VSC-H4
\/qr'- L..t q

V S C _ H 1  O
V S C - H 1  3
V S C - H 1  7
VSC_H24
VSC_H32
VSC_H38
VSC_H44

4 . 8  A
6 . 6  A
8 . J  A

1 4 . 3  A
1 9 . 3  A
z o . +  A
35.2 A
4 1 . 8  A
48.4 A
6 6 . 0  A

2 . 8  A
4 . 4  A

1 1 . 0  A
1 4 . 3  A
1 9 . 3  A
z o . +  A
35.2 A
4 1 . 8  A
48.4 A

7 . 2  A
9 . 9  A

1 a  t r ,   

15.7  A
z t . z  A

2 9 . 1  A
38.7 A
46.0  A
t r ?  z  A

7 2 . 6  A

4 . 2  A
o . o  A

1 6 . 5  A
2 1 . 5  A
2 8 . 9  A
39.6  A
5 2 . 8  A
o z . /  A
7 2 . 6  A

1 0  A
1 0  A
1 6  A

1 6  A
a a   

3 2 A
4 0 A
6 3 A
6 3 A
8 0 A

6 A
1 0  A
1 0  A
2 0 4
3 2 4
3 2 4
4 0 A
6 3 A
6 3 A
8 0 A

READ THIS FIRST

1 . P o w e r  I n p u t  o n d  O u t p u t  t e r m i n o l s
ore  loco ted  in  the  bo i tom r igh t
hond corner  o f  the  cont ro l le r .

E ITHER Fuses  OR o  C i rcu i t  Breoker
shou ld  be  connected  os  shown
oDove .

Loco te  t he  VSC Nome P lo te  ond
ahaa?  t hp  l nn r  r l  \ / n l f  nnp  R t r t r nR t r

connec t i ng  mo ins  power .

M ic ro the rms  o r  The rm is to rs  shou ld
be  i ns to l l ed  i n  i he  mo to r  f o r
ove r l ood  p ro tec t i on .  Re fe r  t o  t he
VSC con t ro l  w i r i ng  d iog rom fo r
t r i o  con toc t  connec t i on  de to i l s .

l n p u t  V o l t o g e  t o l e r o n c e  i s  - 1 5 %

t o  * 1 O %  o f  n o m e p l o t e  v o l u e .

Do  no t  connec t  con toc to r  o r  re loy
co i l s  t o  t he  VSC ou tpu t  t e rm ino l s .

Cob le  s i zes  shou ld  be  se lec ted
occo rd ing  to  l oco l  codes  o r
s tondo rds .  The  l npu t  Cu r ren t  t ob le
moy  be  used  fo r  cob le  se lec t i on .

2.

3 .

+ .

5.

6 .

7 .
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VSC Control Wiring Diagram
C

Inductive Lood( for  60Hz Input ,0 to 1O Vdc = 0 to 120 Hz)

Lood l,lcten 0 to 6.7 Vdc = 0 to 1002 Lood

8  I  1 0  1 1  1 2

Lood Mctcr
(opttonol)

I u1 7t o5

lnput $cad
Rcfercncd

No. 2

0 to 10 Vdc
OR

o potentlometcr
moy be connected
os ehown obovc.

[*l'-r

L - - -  - - - - 1  o t o r o v d c

Slnglc Dlrcctlon
Pushbutton

Control

Powar - Up
Start - Up

Remotc
Trip Contoct

Rcmotc Spced lnput Spced
Trip Rcfercnca Refercncc

Contoct Solcctor No. I

OR
4 t o 2 0 m A

OR
1  t o 5 V d c

' l

I

I

I

I
I

1 2 3 4 5

Drlw to Stop Swltch Control

1 2 3 4 5

Rcmotc
Trip Contoct

L _:_f9trl4lILN_G BElgw_: _ _J

1 2 3 4 5

t-

l f  only Spccd Refcrencc No. 1 le rcqulrcd,
termlnols 5 ond 6 ghould be brldged. lf
only Speed Rcforencs No. 2 le to be used,
tsrmlnols 5 ond 6 ehould be lgft oosn,

thc tlpe of Input elgnol for Speed Refcrence I
No. 1 moy be aclsctcd by scttlng Swltch B on I
the Control Boord, Refer to pogc 8 for detoll8 :
on Speed Reference No, 1 Input eclcctlon, I

r Theee llnks should nomolly be Instolled. I
lf 1ou require dlfferentlol Inpute, remow the ;
llnk bctwecn 8 ond 12 (cpced rcf 1) ond/or I
11 ond 12 (spccd rcf 2). Refcr to the \6C I

L _ :_Ngtr l4rylN,_3 BElgw_: _ _J
* WARNING *

lf thc input powcr is Intcnuptcd,
or the Remotc Trlp contoct la rcsct,

then on Undesired Stort Up moy occur.

Appllcotlons monuol for morc dotolls.
I

Remote Trip Contact:
Normolly o motor ovcdood dcvlce 3uch os o
Thermlgtor Rcloy or o Microtherm would bc
conncctcd to tcrmlnols 4 ond 5 os ahown. lf
thla contoct la opened, th€ \6C wll l be dleobled
ond th6 Remote Trlp 

'Led 
wil l l l lumlnote. lf l t

la unused, tcrminols 4 ond 5 should be l lnked.

Shielded Cable:
Shlcldcd Coble muat be ueed for oll wlrlng
to termlirole 1 through 15.

Control Circuit Contact Rating:
24 Vdc ot 0.1 A

l - ; ; ;T - l - t r
l "**" '*""1 J # l  I

Important!

Termlnol 12 (common)
ond tcrmlnol 13 (scrccn)
orc lntGmolly connectcd
to Eorth (Ground) potcntiol.

VSC

CONTROL BOARD

Sce tha toblae
bclow for dctolls

of r6loy oporotlon.

d 1 0 1 ' l 12 1 a 1 4 1 5 t o 1 7

tr
1 8

.-r Ir - - t - - -J-_- - F -

5 m A
Mox

5 m A
Uqx

Contoct Rotlng:
2A ot 240Voc

1n"u".". I
t -J-  |rc "-T-
Forword I Stop

= +  I  ^ , -
135 ohm to 5k ohm

Sp€6d Control
Potentiometer

ct spead Metcn o ,Ltg 
Vl: : Bo,"",too 

t'

\O/
Spced Matcr

(optlonol)

/',r.\t*Fontard/Rewrse
Pushbutton Control

Remota
Trip Conta

No Input
Powcr

Pow6r On,
No Foult

Power On
Foult Detcctsd

Clo3cd

Open

Closed

Open

Cloaed

Opon

FAULT MODE

No Input
Power

Power On,
Zcro Sp€od

Powcr On,
Speed ) Zcro

Closed

Cloacd

Opcn

Open

Opcn

Closed

ZERO SPEED MODE

Cloae Contoct

Slngle Dlrcctlon
2 J{lra Control

No Input
Powcr

Power On,
Drlve Stoppcd

Powcr On,
0rlve Enoblcd
ond Dircctlon

Sclcctod

Clossd

Cloeed

Opcn

Open

Open

Closcd

RUN MODE
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VSC Adjustment Locations and Initial Settings

)

\
</

Switch A Switch B

R u n
Mode

Stotus
Reloy
Mode

Fou l  t
Mode

Tero
Speed
Mode

Standord
Motors inc.

Overdrive
*

Volts/Hertz
Rotio

Non
Stondard
Motors

Non
Stondord
Motors

Not
Fitted *

Broking
Module
OptionFitted

High

Stort
Boost
Ronge

Med ium

Normol

Low

50
(60

H z
Hz)

Ouput
Frequency
Select ion

-7\

(s0
H z
Hz)

1 0 0  H z
(120  Hz )

1 5  -  1 5 0
seconds

Accel/Decel
Ronge

( t ime to  go
from 1 Hz
to  50  Hz)

0 .7s  -  15
seconds

1 - 5 V d c

Input Speed
Reference

No.  1
Selection

0 - l 0 V d c

4 - 2 0 m A

Appl icat ion
Select ion
Switches

*
Sto tus  Re loy  Mode,  Outpu t  Frequency ,
Accel/Decel Ronge, Speed Reference No. 1
ond Stort Boost Ronge moy be re-selected
to suit  your oppl icot ion. However, refer to
the  VSC App l ico t ions  Monuo l  be fore  chong ing
the Volts/Hertz Rotio or the Broking Module
Option selections.

The Stort Up procedure in this monuol wi l l
guide you through the Customer Adjustments
ond f inol Switch selections.

Customer Ad justments
Accel Decel Stort Flux Slip Current
Time Jlme Boost V/Hz Comp Corirp Limit

Switch oosit ions shown
here ore for stondord
operotion. 100% 50% 50% 25% 70% O% O% 100%

I n i t i o l  S e t t i n g s

O% = ful ly counter-clockwise
1OO% :  fu l l y  c lockwise

See the  tob les  obove
for olternotive switch
sel ect ion.

nme Boost

a au) o a o a a a a

e e (^
VJ e (^

u) e e e o o a e o e e e e e
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VSC Led Indicator Locations

/^\\y @

I
Dr i ve r  Modu le  Leds

Dr i ve r  Modu le  Leds  i l l um ino te  t o  i nd i co te  no rmo l
ope ro t i on  o f  t he  D r i ve r  Modu les .
They  o re  on l y  on  when  the  VSC i s  Enob led ,  o  D i rec t i on
se lec ted  ond  the  Soeed  Re fe rence  i s  o reo te r  t hon  ze ro .

VSC Control Board

ACCEL DECEL
LIMIT L IMIT

o o

FWD REV EN

@ @ @

@ E r
@ u v
@ o v

O trtff @ or
@oc+
@ oc-
@ n r
@ewn

T e r r n i n n l  S f r i n

@ a a a o a a a a

FWD
REV
EN
ACCTL L IMIT
D E C E L  L I M I T
ZERO SPD

EF

OV
OT
oc+

R T
PWR

Forword Direct ion Selected
Reve rse  D i rec t i on  Se lec ted
VSC Enob led
Acce le ro t i on  L im i t  Ope ro t i ng
Dece le ro t i on  L im i t  Ope ro t i ng
VSC of  Zero Speed

Eor th  Fou l t
l  l n  d a r  \ / n l t n n a

Over Voltoge
Over  Tempero ture
Over  Cur ren t  P lus
Over  Cur ren t  Minus
Remote  Tr ip
Power  On

Eor th  Fou l t  in  motor  o r  motor  w i r ing
Input  Vo l toge less  thon 85% of  Nomeplo te  Vo l toge
Input  Vo l toge or  DC Buss  Vo l toge excess ive
Heots ink  Tempero ture  excess ive
Output  Cur ren t  hos  exceeded mox imum o l lowob le
Regenero t ion  Cur ren t  hos  exceeded mox.  o l lowob le
Remote  Tr ip  contoc t  i s  open

Key: @

o
@

Green Led

Ye l l ow  Led

Red  Led
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VSC START.UP PROCEDURE

Your VSC wi l l  operate correct ly i f  the motor has been connected as shown in the )
Power Wir ing diagrams and appropr iate connect ions have been made as shown in
the Control  Wir ing diagrams.

This procedure is intended as a guide and should provide a successful  start-up for
most appl icat ions.  However,  i f  more informat ion is required, we suggest you refer to
the  VSC App l ica t ions  Manua l .

Before connecting Power to your VSC, ensure that the input
supply voltage corresponds to the nameplate specifications of

your controller.

CUSTOMER

Set  the Appl icat ion Select ion Swi tches to
ments d iagram.

Set  the Customer Adjustments as shown

ADJUSTMENTS

suit  your instal lat ion.  Refer to the VSC Adjust-

on the VSC Adjustment diagram.

START BOOST RANGE SELECTION

There are four Start  Boost ranges: Low, Normal,  Medium and High. These ranges
provide di f ferent Vol ts/Hertz prof i les at  low speeds so that the motor start ing torque
can be selected to sui t  speci f ic  appl icat ions.

The Normal Start  Boost range is suf f ic ient  for  most appl icat ions.  l f  you require high
start ing torque or increased energy savings from an over s ized motor,  use the guide
below for select ion detai ls.

Low Start Boost: Fans and centr i fugal  pumps. Square law
torque speed relat ionship.  Low break-
away torque required. Achieves the highest
energy saving for l ight ly loaded or over s ized
motors.

Normal Start  Boost:  General  purpose appl icat ions.  Conveyers.

Medium Start  Boost:  High start ing torque required. Mono Pumps,
Crushers,  Vibratory feeders,  etc.  High break-

High Start  Boost:

away torque required.

Maximum torque required over the ent i re
speed range.

WARNING

lf  you have selected the Medium or High Start  Boost Ranges, or i f  the Start  Boost
adjustment is set  above 7O7",  cont inuous operat ion at  low speeds may resul t  in
excessive motor heat ing.  l f  cont inuous operat ion at  low speed is required the motor
should be over s ized and/or external ly cooled. Refer to the VSC Appl icat ions Manual
for more information regarding Start Boost.
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START-UP

0 Set the speed control signal or speed potentiometer for zero speed. Set the Start/StopY circui t ry to the Stop posi t ion.

SWITCH ON INPUT POWER

The "PWR" and "ZSP" leds should i l luminate.  l f  not ,  refer to the t rouble shoot ing guide
on page 14 .

With the speed signal  aI  zero,  act ivate the start  c i rcui t .  The "EN" and "FWD" or , ,REV"
leds should i l luminate.  l f  they do not,  or  i f  any faul t  leds i l luminate,  refer to the t rouble
shoot ing  gu ide  on  page 14 .

Slowly increase the speed control  s ignal .  The "ZSP" led should go out and the six
green dr iver module leds should i l luminate.  The motor should begin to rotate.

l f  the "ZSP" led does not go out or the motor does not rotate refer to the t rouble
shoot ing  gu ide  on  page 14 .

A lf the motor rotates in the wrong direction, activate the stop
V circuit, REMovE lNpur powER and swap any two motor

phase wires. Re-apply input power and activate the start
circuit.

Increase the speed control  s ignal  to maximum. The motor should accelerate smoothly
to fu l l  speed. This should take approx 8 seconds i f  you have selected the short  accel /
decel  range, or approx 60 seconds for the long accel /decel  range.

START BOOST ADJUSTMENT

lf  the motor is reluctant to rotate,  s lowly increase the Start  Boost adjustment unt i l  i t
rotates normal ly.  Do not increase this adjustment any further than necessary to obtain
proper operat ion or excessive motor heat ing may resul t .

lncreasing the Start  Boost adjustment too far  may resul t  in the "ACCEL LlMlT" led
i l luminat ing AND the motor fa i l ing to accelerate.  This indicates that the motor is draw-
ing too much current and the Start  Boost should be reduced and/or the Accel  Time

f.  increased.
v

l f  your load requires high start ing torque, careful  set t ing of  the Start  Boost adjustment
may be insuff ic ient  to provide normal motor operat ion.  This may require re-select ion
of the Start  Boost Range descr ibed on page 1O. l f  you are having di f f  icul ty obtaining
correct  motor operat ion,  refer to the Appl icat ions Manual for  fur ther detai ls of  Start
Boost adjustment.

VOLTS/HERTZ ADJUSTMENT

TheV/Hz adjustment need not be var ied for most appl icat ions.  l f  you do wish to adjust
i t ,  at tach a c lamp-on ammeter ( tong tester)  to one of  the motor phases. Run the motor
at  40 Hz(about 4V between terminals 14 and 1 2) and maximum load. Adjust  the V/Hz
for minimum motor current.

C
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ACCEL TIME ADJUSTMENT

The Accel  Time may be adjusted to sui t  your appl icat ion.  l f  i t  is  set  for  fast  accelerat ion
the motor may draw excessive current,  act ivat ing the Accel  L imit  c i rcui t .  l f  th is
happens, the Accel  L imit  led wi l l  i l luminate and the VSC wi l l  l imi t  the accelerat ion rate
to avoid exceeding the current l imi t  point  of  the control ler .  Faster accelerat ion can not
be achieved at  th is load level .

DECEL TIME ADJUSTMENT

The Decel  Time may be adjusted to sui t  your appl icat ion.  l f  i t  is  adjusted for fast
decelerat ion the motor may regenerate excessively,  act ivat ing the Decel  L imit  c i rcui t .
l f  th is happens, the Decel  L imit  led wi l l  i l luminate and the VSC wi l l  l imi t  the decelerat ion
rate to avoid excessive regeneration. lf the deceleration time is excessive, a VSC
Braking Module may be required.

MAX SPEED ADJUSTMENT

The maximum speed may be set  by adjust ing the Max Speed adjustment .  l t  may be
set anywhere in the range 50% (ful ly counter-clockwise) to 1OO"/" (ful ly clockwise) of
the se lected output  f requency.

MIN SPEED ADJUSTMENT

The minimum motor speed may be set by adjust ing the Min Speed adjustment.  l t  may
be set anywhere in the range O% (ful ly counter-c lockwise) to 5O7" ( fu l ly  c lockwise) of
the speed set by the Max Speed adjustment.  Note that  even i f  the speed control  s ignal
is set  lo zero speed, the motor wi l l  accelerate to and run at  the speed set by the Min
Speed adjustment as soon as the start circuit is activated.

CURRENT LIMIT ADJUSTMENT

Normal ly,  the Current Limit  adjustment is set  to 1OO% (ful ly c lockwise).  This corres-
ponds to 1507" of  rated current for  High Performance and Single Phase VSC's and
11Oy" of  rated current for  General  Purpose VSC's.  You may reduce the current l imi t
point  of  your VSC to sui t  your appl icat ion.The current l imi t  adjustment al lows you to
set the maximum current anywhere in the range:

757o rated current to 150% rated current for High
Performance and Single Phase VSC's,

55o/o rated current to '1 1 Oo/o raled current for General Purpose
VSC's.

)
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SLIP COMPENSATION ADJUSTMENT

n The Sl ip Compensat ion feature provides more accurate speed holding for the induc-
v t ion motor by sensing motor load and automat ical ly varying the output f requency and

vol tage to compensate for  the resul t ing change in motor s l ip.

l f  accurate speed holding is of  l i t t le importance in your appl icat ion,  there is no need
to adjust  Sl ip Compensat ion.  Leave i t  set  fu l ly  counter-c lockwise.

The fol lowing procedure descr ibes how to adjust  Sl ip Compensat ion for  opt imum
speed regulat ion.  In order to complete the procedure,  you wi l l  need to measure the
motor shaft  speed, or the speed of  a relevant part  of  the machine i t  is  dr iv ing.  This is
usual ly done with a Hand Tachometer.

Run the motor at  the normal operat ing speed for your appl icat ion.  l f  you are unsure
run the motor at  about 40 Hz (about 4 Vdc between terminals 14 and 12).

Start  wi th the motor unloaded (or the lowest l ikely load).  Measure the motor speed (or
machine speed) and record the resul t .  Then run the motor fu l ly  loaded (or the highest
l ikely load).  Measure the motor or machine speed, i t  should be lower than the unloaded
speed. Increase the Sl ip Compensat ion adjustment unt i l  the loaded and unloaded
speeds are the same.

Repeat th is process unt i l  the l ight ly loaded speed is the same as the heavi ly loaded
speed.

FLUX COMPENSATION ADJUSTMENT

Flux Compensat ion provides energy savings by automat ical ly reducing the motor"magnet izat ion" or f lux whenever the motor is not fu l ly  loaded. l t  is  most ef fect ive when
the motor has been "Over Sized" for  the load i t  is  required to dr ive.  Motor heat ing is
also reduced.

Maximum benefit can be obtained when the Low or Normal Start Boost ranges are
selected. Flux Compensat ion has l i t t le or no ef fect  when the High Start  Boost range
is selected or i f  the motor is always required to del iver fu l l  load.

Run the motor at  the normal operat ing speed for your appl icat ion.  l f  you are unsure
run the motor at about 40 Hz (about 4 Vdc between terminals 14 and 12).

Use a clamp-on ammeter (tong tester) to measure the motor phase current.
A
V Increase the Flux Compensation adjustment. This should reduce the motor current.  l f

not,  your motor is fu l ly  loaded and no benef i t  can be obtained. l f  the current does
decrease, advance the Flux Compensat ion adjustment unt i l  the current is at  a
m i n i m u m .

l f  the motor becomes unstable or the current begins to f luctuate,  reduce the Flux
Compensat ion adjustment unt i l  the motor operates normal ly.

This completes the start up and adjustment of your VSC.
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VSC Start-up Trouble Shooting Guide

Symptom Cause Remedy

PWR Led does not
i l l um ino te .

Input Power Wir ing not
connected properly.
Input Voltoge not within
soecif icot ion.

Check Input Power Wring
Refer to the VSC Power Wir ing diogrom.
Meosure  Input  Vo l toge o f  Input  Termino ls
Check ogoinst Specif icot ion Lobel.

EN ond FWD or REV
Leds do  no t  i l l umino te
when the stort  Circui t
is oct ivoted. No other
Foult  Leds i l luminote.

Control Wiring not
connected properly.
Externol foul t  in
control  wir ing.

Check  o l l  w i r ing  to  te rmino ls  1 ,2 ,3  ond 4 .
Refer to the VSC Control  Wir ing Diogrom.
Check operotor control  devices.

Control ler wi l l  not
stort  ond the RT
Led i l luminotes.

Remote Tr ip contoct
is not c losed.

Check the wir ing to the Remote Tr iP
contoct,  i t  should be closed. l f  no RT
contoct is used, br idge terminols 4 ond 5.

ZSP Led remoins on
when the speed
reference is increosed.

Speed Control  s ignol
not properly connected.
lncorrect Speed Input
selected.

Check  w i r i ng  on  te rm ino l s  7 ,8 ,9 ,10 ,11  &  12 .
Refer  to the VSC Contro l  Wir ing Diogrom.
l f  only  Speed Reference No 1 is  requi red,
terminols 5 ond 6 should be br idged.
l f  on ly  Speed Reference No 2 is  to  be used
te rm ino l s  5  ond  6  shou ld  be  open .
l f  o  Speed Reference Selector  Swi tch is
insto l led,  be sure i t  is  proper ly  selected.

Motor does not rotote
when the VSC is
storted ond the speed
signol is increosed.

lnsuff ic ient Stort  Boost.
Incorrect V/Hz Ronge
select ion.
lncorrect outout
frequency select ion.
lncorrect Stort Boost
Ronge select ion.
Motor incorrect ly wired.
Incorrect motor vol toge.

Increose Stort  Boost Adjustment.
Check V/Hz Ronge ogoinst VSC Adjustment
orogrom.
Check Output Frequency Ronge ogoinst VSC
Adjustment Diogrom.
Check Stort  Boost Ronge ogoinst VSC
Adjustment Diogrom.
Check motor wir ing.
Check motor vol toge.

The Accel Limit  Led
l l luminotes  cont inuous ly
when the speed signol
is odvonced. The motor
wi l l  not occelerote.

Stort  Boost too high.
Current Limit  set too
tow.
Accel Time set too
sh ort.
lncorrect Y/Hz ronge.
Incorrect Stort  Boost
ronge.
Motor Rot ing is much
higher thon VSC rot ing.
Motor shoft  jommed.
Motor  mechon ico l l y
overlooded.
Motor incorrect ly wired.
lncorrect motor vol toqe.

Reduce Stort  Boost Adjustment.
Increose Current Limit  odjustment.

Increose Accel Time odjustment.

Check Y /Hz Ronge selection.
Check Stort  Boost Ronge select ion.

Use o VSC with o rot ing within 75% of the
motor rot ing.
Check mechonicol  dr ive system.
Check octuol mechonicol  lood is within
the motor 's copocity of the required speed.
Check motor wir ing.
Check motor vol toge.

Decel  L imi t  Led remoins
on  du r i ng  dece le ro t i on .
The motor  wi l l  not
decelerote.

Motor is cont inuously
over-houl ing.
Motor rot ing is much
higher thon VSC rot ing.

Fi t  o Broking Module.

Use o VSC with o rot ing within 75% of lhe
motor rot ing.

Motor does not run
of the desired speed.

lncorrect Frequency
Ronge se lec t ion .
Min Speed odjustment.
Mox Speed odjustment.
Speed Reference.

Check select ion of Frequency Ronge.

Check Min Speed odjustment.
Check Mox Speed odjustment.
Check Soeed Reference is correct.
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VSC Start-up Trouble Shooting Guide

Symptom Cause Remedy
OV Led  i l l um ino tes . Inpu t  Vo l toge is  no t

within specif icot ion.
Decel Time too short

Check  Inpu i  Vo l t oge  o f  i npu t  t e rm ino l s ,
meosu re  o l l  ohoses .
l nc reose  the  Dece l  t ime .

UV Led  i l l um ino tes . I npu t  Vo l t oge  i s  no t
w i th in  spec i f i co t i on .

Check  Inpu t  Vo l t oge  o f  i npu t  t e rm ino l s .
Moke  su re  o l l  phoses  o re  p resen t .

OC+ Led  i l l um ino tes . Stor t  Boos t  too  h igh .
Incorrect Stort  Boost
R n n n e  q a l p n f a r {' . " ' . : -
lncorrect  Y/Hz Ronge
se i  ec ted .
Accel  T ime too shor t .
Sho r t  c i r cu i t  i n  mo to r
o r  mo to r  w i r i ng .
Open  C i r cu i t  i n
mo to r  w i r i ng .

Reduce  S to r t  Boos t  Ad jus tmen t .
Check  S to r t  Boos t  Ronge  se lec t i on .

Check Y/Hz ronge select ion.

I nc reose  Acce l  t ime .
Check  mo to r  ond  mo to r  w i r i ng  f o r  f ou l t s .

Check  mo to r  w i r i ng  f o r  f ou l t s .

OC-  Led  i l l um ino tes . B r o k i n g  M o d u l e
inco r rec t l y  f i t t ed .
Sho r t  c i r cu i t  i n  mo to r
o r  mo to r  w i r i ng .
Open c i rcu i t  in
mo to r  w i r i ng .

Check  i ns to l l o t i on  o f  B rok ing  Modu le .

Check  mo to r  ond  mo to r  w i r i ng  f o r  f ou l t s .

Check  mo to r  w i r i ng  f o r  f ou l t s .

OT L e d  i l l u m i n o t e s . Ven t i l o t i on  p rob lem.
S to r t  Boos t  i s  h igh
o n d  m o t o r  i s  r u n n i n g
o f  l ow  speed  fo r  l ong
pe r i ods .
lncorrect  Y/Az Ronge
se lec t i on .
H igh  Amb ien t
Temperoture.

Check  ven t i l o t l on .
Consu l t  t he  VSC App l i co t i ons  Monuo l
fo r  de to i l s  re lo t i ng  t o  h igh  S to r t  Boos t
se t t i ngs .  I nco r rec t  use  o f  S to r t  Boos t
moy  resu l t  i n  mo to r  ove rheo t i ng .
Check Y/Hz Ronge select ion.

Amb ien t  t empero tu re  mus t  be  be low  50 'C
for  the VSC to ooerote.

EF L e d  i l l u m i n o t e s . Eo r th  Fou l t  i n  mo to r
o r  mo to r  w i r i ng .

Check  mo to r  ond  mo to r  w i r i nq  f o r  f ou r r s .

Mo to r  i s  uns tob le . lncorrect Y /Hz
r n n n a  c o l a n * i n n'  v " Y v  e v r v v ! r v r r .

F l u x  C o m p  t o o  h i g h .
Q l i n  l ' ' ^ - ^  + ^ ^  h i ^ h

Acce l  t ime  too  sho r t .
Dece l  t ime  too  sho ru .

Check Y/Hz ronge select ion.

Reduce  F lux  Comp od jus tmen t .
Reduce  S l i p  Comp od jus tmen t .
l nc reose  Acce l  t ime  od jus tmen t
Inc reose  Dece l  t ime  od ius tmen t

Excessive motor
h  eo t i n  g .

S to r t  Boos i  i s  h igh
o n d  m o t o r  i s  r u n n i n g
o f  l ow  speed  fo r  l ong
p  e r i ods .
lncorrect  V/Az Ronge
se l  ec t i on .
Mo to r  speed  i s
t o o  h i g h .
Mo to r  i s  ove r l ooded .
Mo to r  i nco r rec t l y  w i red .
Inco r rec t  mo to r  vo l t oge .

Do  No t  run  the  mo to r  o f  l ow  soeeds  fo r
l ong  pe r i ods  w i th  h igh  S to r i  Boos ts  un less
the  mo to r  hos  been  su i t ob l y  de ro ted .
Re fe r  t o  t he  App i i co t i ons  Monuo l  f o r  de to i l s .
Check  the  Y / l , z  Ronge  se lec t i on .

Check  the  f requency  ronge  se lec t i on .

Check  tho t  t he  mo to r  i s  no t  ove r l ooded .
Check  mo to r  w i r i ng .
Check  mo to r  vo l t oqe .
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