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T h e  Z e n e r  A M C - G  i s  a  h i g h  t e c h  s o f t  s t a r t e r .  I t  t r u l y  r e p r e s e n t a
t h e  l a t e s t  s t a t e  o f  t h e  a r t  e q u i p m e n t  i n  e l e c t r o n i c  c o n t r o l l e d

l & . a r t i n g ,  r u n n i n g  a n d  s t o p p i n g  o f  s t a n d a r d  t h r e e  p h a s e  i n d u c t i o r t
f  ' t o r s .  T h l s  m l c r o p r o c e s s o r  c o n t r o l l e d  u n i t  l s  a b l e  t o  b e
Y e o n n e c t e d  i n  m o s t  3  p h a s e  s t a r t i n g  c o n f i g u r a t i o n s  a n d  h a e  m a n y

s i g n i f i c a n t  a d v a n t a g e s  o v e r  o t h e r  r e d u c e d  s t a r t i n g  n e t h o d E .
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I . '  RECBTVIXG

IXSPECTIOr|

t l p o n  r e c e i p t  a n d  b e f o r e  i n s t a l l i n g  t h e  c o n t r o l l e r ,  m a k e  a  c o m p l e t e
v l s u a l  c h e c k  o f  t h e  c o n t r o l l e r  f o r  d a m a g e  i n  s h l p m e n t  o r  h a n d i l n g .
c la f tns  fo r  damage or  miss lng  par ts  shou ld  be  made to  the  car r ie r
a 3  s o o n  a s  p o s s i b l e  a f t e r  r e c e i p t  o f  t h e  s h i p n e n t .  D o  n o t  a t t e m p t
t o  o p e r a t e  t h e  c o n t r o l l e r  l f  a n y  v i s u a l  d a m a g e  e x l s t e .

STIORAGB

Af ter  in i t ia l  lnspec t ion  the  Auc  shou ld  be  repacked and s to red  in
a .  c l e a n ,  d r y -  l o c a t l o n  u n t i l  l n s t a l l a t i o n  i s  r e i u i r e d .  D o  n o t  s t r / r l
the  cont ro l le r  ln  any  area  o f  h igh  condens i t ion  or  cor ros lV
atmospheres  or  where  the  arnb len t  te rnpera ture  exceeds -20oc  to
50oc  ( - lo r  to  l , looF)  .

Its?lLLt?Iotf

T h e  l n f o r n a t l o n  c o n t a i n e d  i n  t h i s  m a n u a l  i s  s u f f l c i e n t  f o r
l n g t a l l a t l o n  a n d  s t a r t - u p  o f  t h e  A H C  i n  m o s t  a p p l l c a t i o n s .  F o r
c o m p l e t e  d e t a l l s  r e g a r d i n g  a p p l i c a t i o n s ,  s e l e c l i o n ,  o p e r a t l o n ,
comrn las lon lng  and t roub leshoot ing  p lease read i t r i s  manua l
eare f  u l .  l y .

IDBf,II?ICA?IOf,

Locr te  the  cont ro l le r  namepla te  on  the  AMC chass ls  wh lch  ls
reproduced be low.  For  your  records  use  th is  b lock  be low to  record
a l l  t h e  r e l e v e n t  A H C  i n f o r m a t i o n .
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(con t ro l  e lec t ron ica l

STIR? STOP Cor|tRoL LLS/235 VAC' +1.01,- lgt
2  o r  3  r l r e  c o n t r o l

SOF? STOP COIITROL onboard 5V DC loglc control

m
\-Sttnt l lc CURREIIT CAPTCITI

l lEDIUt l  DUt r  3001 FLC 30 seconds (5  s ta r ts , /hour )
20g l  ELc  60  seconds (5  s ta r ts , /hour )

HAAl I l  DU" f  l5g l  FLC 30 seconds (5  s ta r ts , /hour )
30e l  FLc  60  seconds (5  s ta r ts . /hour ,

l l 5 t  F L C  c o n t i n u o u s l Y

OPERI'I I fG COXFIGOnA"IOII 3 or 5 slre motor connectlon

oPBnATrxG TEHPERTTURE lg lC t rs l l r )  lnc rease pLC by  201
5 o o c  ( l 2 2 o F )  n o m i n a l
6 0 o c  ( l . { g o F )  d e r a t e  F L C  b y  2 0 t

I l lPUl SUPPLI FREOUE]|CI 5g/6O ttzi

2 .9  SPECIFTCA" IO I |

IIIPUT VOLTAGE
( ro to r  Yo l t age )

COIITROL VOLTTGE

ACCTLEnATTOr| COl|tnOL

DECBLBNA?IOr| COI|TNOL

CURREilT LIIIIT COII?ROL

2 O g  -  l B g  v A C ;  + l g t , - I 0 l

L I C / 2 3 5  V A C ;  + 1 0 1 , - l g l

l .  2 .  5 ,  1 0 ,  1 5 ,  2 9 ,  3 9 ,  6 0  s e c g .

9 . 5 ,  L , 2 ,  {  t l m e s  a c c e l e r a t l o n  t l m e

2 S g l ,  3 g 0 l .  4 g g l ,  { 5 0 1  o f  n o m l n a l  F L C

cusl'roltBR oPTIolts:

OPr ION PACI  t {o to r  s ta l l  t r lp
E n e r g y  s a v l n g
A u t o  r e 9 t a r t

OVBRTBITPEnATURE TRIP E l lm lna tes  overheat lng  damage to  the
A H C  c a u a e d  b y  e x t e r n a l  f a u l t s

lLTERl l t tE  COl | "nOL YOLTIGE In te r face  t rans former  a l loss  cont ro l
v o l t a g e  s u p p l y  t o  b e  d e r l v e d  f r o m  a
3 8 s / 1 L 5 / l 6 g v  A c i  + l g l , - l 0 l  s u p p l y .
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N O H I N A I .  N A T I N G S
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rll:^vY l)uTI
NOHINAI ,  RATINGS
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l 0
2 2

3 0
4 2
5 5

8 4
1 0 0
l l s
1 4 5

4
I I

I 5
2 2
2 2

2 5
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l 8

6 g
7 s
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l l
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Pi l rs tcAL D^Tn

IIODEL

AHC-GI
AHC-c2

Alrc-cl
, \Hc-c{
,\Hc-c5

AHC-G6
Ar.rc-G7
AHC-G8
Ar,tc-G9

^ H C - C l 0
IHC-Cl  I
, tHc-c l2
AHC-Ct 3
AHC-GI  {
A t lc -G l5
A l rc -c  l5

DI | |UNSIONS
l l r l { r

2 9 0  x  1 6 5  x
2 9 0  x  1 6 5  x

299 | 21O x
299 x 239 |
29o x 2JQ x

4 l e  x  2 9 5  x
4 1 0  r  2 9 5  r
4 l g  x  2 9 5  x
4 1 0  x  2 9 5  x

679 x 600l I
6 ? 0  x  6 0 0  x
679 x  690 |
67O x  600 x
670 x  690 x
6' lg x 6ltg x
670 x  609 x

WEIGIT ( r9 l(mml
t)

I 5 5
l s 5

L7g
t 7 0
r7s

1 6 0
160
1 6 0
1 6 0

295
295
295
295
295
293
295

7
7
I

l 2
t 2
l {
l 1

a o
8 g
8 g
8 0
8 e
8 g
8 g

5
5

c
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EXCLOSORaS

T h e  A i l C  o p e n  c h a s s i s  c o n t r o l l e r  m u s t  b e  i n s t a l l e d  l n  a n  e n c l o s u r e .
T h e  i n t e r n a l  t e m p e r a t u r e  o f  t h e  e n c l o s u r e  n u s t  b e  k e p t  w i t h l n  t h e
r a n g e  o f  o o c  t o  s o o c  ( l 2 o r  t o  l 3 g o F )

F o r  v e n t i  l l a t e d  e n c l o s u r e s  t h e  f o l l o w i n g  g u i d e l l n e s  a r e
r e c o m m e n d e d  i n  o r d e r  t o  l i m i t  t h e  m a x i m u m  c o n t r o l r e r  a m b i e n t
t e m p e r a t u r e .  T h e  e n c l . o s u r e  m u s t  b e  l a r g e  e n o u g h  t o  p r o v i d e
a d e q u a t e  v e n t i l l a t i o n  a n d  s u f f i c i e n t  s p a c e  f o r  r i r t n g  a n d
e l e c t r i c a l  c l e a r a n c e s  a s  r e q u i r e d  b y  l o c a l  c o d e s  a n d  r e g u l i t i o n s .

t F ! . . e x a c t  s i z e  o f  t h e  e n c l o s u r e  w i l l  d e p e n d  o n  l t r e  p o e e r
\ i s s i p a t i o n  o f  t h e  A H C  a n d  o t h e r  e g u i p m e n t  t h a i  i s  r n o u n t e d  i n  t h e

s a m e  e n c l o s u r e .  p o r r e r  d i s s i p a t i o n  f i g u r e s  f o r  t h e  A l , | C  a r e  g l v e n  I n
s e c t i o n  2  S p e c i f i c a t i o n s .

on  mode ls  AMc-c l  th rought  to  AMc-cg  there  shou ld  be  a  c learance o f
a t  l e a s t  l 5 0 m m  ( 6  i n )  a b o v e  a n d  b e l o w  t h e  c o n t r o l l e r .  F o r  n o d e l g
AMC-c lo  to  AMC-c l5  there  shou ld  be  a  c learance o f  a t  leas t  3g0mn
( f 2  i n )  a b o v e  a n d  b e l o w  t h e  c o n t r o l l e r .  I t  i s  c o n s i d e r e d  g o o d
e n g i n e e r i n g  p r a c t i c e  t o  a l l o w  a  c l e a r a n c e  o f  l 5 0 m m  ( 6  i n l  o n
e i t h e r  s i d e  o f  t h e  c o n t r o l l e r .  T h i s  c l e a r a n c e  w l l l  a l l o n  a l r  t o
f l o w  t h r o u g h  t h e  h e a t s i n k .  V e n t i l l a t i o n  o p e n i n g s ,  a b o v e  a n d  b e l o w
t h i e  a i r e p a c e  a r e  r e g u i r e d .  A n  a i r  o u t l e t  s h o u l d  b e  p l a c e d  a t
l e a s t  l 5 0 m m  ( 6  i n l  a b o v e  t h e  c o n t r o l l e r .  T h e  a i r  i n l e t  s h o u l d  b e
p l a c e d  n e a r  t h e  b o t t o m  o f  t h e  e n c l o s u r e .  A  f i l t e r  i s  r e q u i r e d  t o
p r e v e n t  c o n t a m i n a n t s  f r o m  e n t e r i n g  t h e  e n c l o s u r e .

ilOUr|TING

c o n t r o l l e r  c o m e s  a s  a n  a i r  c o o l e d  u n i t .  I t  i s  t h e r e f o r e
t a n t  t o  l o c a t e  t h e  c o n t r o l l e r  i n  a  p o s i t i o n  e h i c h  a l l o w e
s  f o r  f r e e  a i r  f l o w  t o  t h e  c o n t r o l l e r .  T h e  c o n t r o l l e r  m u s t  b e
ed n i th  a  min imum of  150mm (6  tn )  f ree  space above and be low
n  a  v e r t i c a l  p o s i t i o n .

ISOLATION COXTACTOR

z e n e r  r e c o m m e n d s  u s i n g  a n  i s o l a t i o n  c o n t a c t o r  t o  p r o v i d e  a u t o m a t l c
e l e c b r i c a l  i s o l a t l o n  o f  t h e  c o n t r o l l e r  a n d  m o t o r  c l r c u i t  s h e n  t h e
c o n t r o l l e r  i s  E h u t d o w n  e i t h e r  m a n u a l l y  b y  p r e s s i n g  t h e  ' , S T O P ' ,
p u s h b u t t o n r  o !  a u t o m a t i c a l l y  b y  t h e  o c c u r e n c e  o f  a b n o r m a l
c o n d i t i o n s  d u e  t o  t h e  p r o t e c t i v e  c i r c u i t r y .

The
impor
acces
mount
and i

fi
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POIIER PIE?OR CORRECTIOI| CAPTCITORS

I f  t h e  i n s t a l l a t i o n  r e q u l r e s  t h e  u s e
c a p a c i t o r s ,  t h e y  m u s t  b e  c o n n e c t e d
c o n t r o l  l e r  .

COXTROL POIBR

Connect  the  cont ro l  power  to  the  AHC
b l o c k  a t  t e r m i n a l s  1 0  a n d  5 0  f o r  l l o v
r n d  5 0  f o r  2 3 g V  A C  o p e r a t i o n .  T h e
c o n t r o l  P C B  i s  1 g  V A .  F u l l  d e t a i
C o n n e c t i o n  D l a g r a m s .

FAST ACTIIfG CONREf,I LIIIITITG ?OSES

o f  p o w e r  f a c t o r  c o r r e c t i o n
O N  t h c  L I N E  S I D E  O f  t h E  A M C

on the  cus tomer  connect lon
A C  o p e r a t i o n  o r  t e r m i n a l s  2 O

powet  requ i rements  fo r  the
l s  a r e  g i v e n  l n  S e c t l o n  9

Zener  s t rong ly  recommends the  use  o f  fas t  ac t ing  semlconductor
e u r r e n t  l l n l t i n g  f u s e s  c o - o r d i n a t e d  w i t h  t h e  S C R s  f o r  s h o r t
c l r c u i t  p r o t e c t i o n  o f  t h e  S C R S .

T h e  f a s t  a c t i n g  s e m i c o n d u c t o r  c u r r e n t  l i m i t i n g  f u s e s  s p e c l f i e d  i n
t h e  t a b l e  d o  n o t  p r o v i d e  b r a n c h  c i r c u i t  p r o t e c t l o n ,  a n d  b r a n c h
c l r c u i t  p r o t e c t l o n  s h o u l d  b e  p r o v i d e d  s e p a r a t e l y .

rolloR ovanLolD PRoTBcTlOll

Thermal  motor  over load pro tec t ion  is  no t  p rov ided w l th  the  Af . lC
e o n t r o l l e r .  I t  n u s t  b e  p r o v i d e d  e e p a r a t e l y .

} IODEL
N I I H N N P

FUI
RAT :

( A ,

E
NG

I . IAX.  FUSE RECOII i I {ENDED PUSE

riileo_ E E
csc/Lss|

BRUSH

AHC-GI 3 g 3 2 E T
Allc-G2 4 5 E T
Ar{c-c3 9 S EET
AHC-G{ l 1 L 5 g g g EET
Attc-G5 r 5 0 sgs 5 U ET
Altc-G5 2 S g 6 S S g 0 2gs 2

-G7 3 S S Lgsgsg 3 g s
-GE 3 S S 2 S g S S S g s
-G9 3 S S 2 5 g S S S ss

Atl( ;-GlU x 323 L S S S S g 325
r  3 5 0 L S g S S g 350 l|ltT

AilC-G T 5 g 2 4 g S S g { 51l.fl.tT
Al,tc-G x 5 S S S g S S g 3 5 0 350HUT
Alt x 5 S S S g g g g { 50 H}rr
Aitc-G x L 2 S g S g S 5gOMHT
At{ x L z S O S g S 5g0r.il.rr
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DISCLAI,TIER

B e c a u s e  s o l i d  s t a t e  e g u i p m e n t  h a s  c h a r a c t e r i s t i c s  d i f f e r e n t  t ot h o s e  o f  e l e c t r o m e c h a n i c a l  e q u i p m e n t ,  a l r  p e r s o n s  r e s t o n s i u t e  r o ra p p l y i n g . t h i s  e g u i p m e n t  m u s t  
- s a - t i s f y  

b h e m s e l v e s  t h a t  e a c h  r n t e n d e da p p l i c a t i o n  o f  t h i s  e g u i p m e n t  i s  i c c e p t a b r e .  z e n e r  w i r r  i n  n oe v e n t  b e  r e s p o n s i b l e  o r  r i a b l e  f o r  i n d i r e c t  o r  c o n s e q u e n t i a ld a m a g e s  r e s u l t i n g  f r o m  t h e  u s e  o r  a p p l i c a t i o n  " r  t t t i " - . g r l p m e n t .

T ! 9  e x a m p l e s  a n d  d i a g r a m s  i n  t h i s  m a n u a l  a r e
i l l u s t r a t i v e  p u r p o s e s .  B e c a u s e  o f  t h e
r e g u l r e m e n t s  a s s o c i a t e d  w i t h  a n y  p a r t i c u l a r
c a n n o t  a s s u m e  r e s p o n s i b i l i t y  o r  L i a b i l i t y  f o r
e x a m p l e s  a n d  d i a g r a m s  f o u n d - i n  t h i s  m a n u i l .

ff
\

I |OTBS:

i n c l u d e d  s o l e l y  f o r
m a n y  v a r i a b l e s  a n d

i n s t a l l a t i o n ,  z e n e r
ac tua l  use  based on
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A s  s u p p l i t : d  y o u r  z e n e r  A M C  h a s  b e e n  f a c t o r y  p r e s e t  a n d  s h o u l d  h r o r k
i r r  r n o s t  s i t t r a t i o n s  w i t l r o u t  a n y  t u r t h e r  a d j u s t m e n t .  T h e  f a c t o r y
s e t l - i r ) g s  a r e :

I f  y o u  c o n s i d e r  t h a t  t h e s e  f a c t o r y  s e t t i n g s  a r e  n o t  s u i t a b l e  f o r
y o u r  p a r t . i c u l a r  a p p l  i c a t i o n  a d j u s t  t l r e m  a s  d e s c r i b e d  i n  t h l s
m a n u a l .  A l l  a d j u s t m e n t s  o n  t h e  A t t C  a r e  i m p l i m e n t e d  b y  s e t t i n g  t h e
D I P  s w i t c h e s  l o c a t e d  o n  t h e  m a i n  c o n t r o l  p C B .  W e  r e c o m m e n d  t h a - ,
y o u  u s e  a  b a l l  p o i n t  p e n  o r  a  s m a l l  s c r e w d r i v e r  t o  r n a k e  t h e s V
a d j u s t m e n t s .

S L a r t i r r t l  M o d e
l J reakaway  se i : t .  i  i l g
A c c e l e r a t i o t r  t i r n e
D e c e l e r a t i o l r  t i r n e
3  w i  r e  /  6  w i ,  r e  s e l e c t  i o n

CONTROL VOI, ' I 'AGE

' t h e  c o n t r o l l e r  i s  s l r i p p e d  w i t h  a  m u l t
t r a n s f o r r n e r .  C a r e  s h o u l d  b e  t a k e n  t o
v o l t . a g e  i s  s e l e c t e d  a n d  a p p l i e d  t o  t h e
o t h e r w i s e  p e r m a n e t r t  d a r n a g e  w i t l  r e s u l t .

Vo  I  t . age  ramp
N o r m a  I
1 .0  seconds
N o t  s e l e c b e d
3  w i r e  o p e r a t i o n

i - t a p p e d  c o n b r o l  v o L t a g e
e n s u r e  t h a t  t h e  c o r r e c t
c o n t r o l  v o l t a g e  t e r m i n a l s

F o r  I l g v

t o r  2 3 O V

3 WIRE CONNECTEI)  I IOTORS

' l ' h i s  c o r r f i g u r a t i o n  a l l o r { s  t l r e  A M C  t o  o p e r a t e  o n  a  m o t o r  c o n n e c t e d
i n  t h e  p o p u l a r  3  w i r e  c i r c u i t .  T h e  A M C  a u t o m a t i c a l l y  a d j u s t s  t o
s u i t  b o t h  A - B - C  a n d  C - B - l \  p h a s e  r o t a t i o n .  R e f e r  t o  S e c t i o n  9  f o r
c o m p l . e t e  e l e c t r i c a l  c o n n e c t i o n  d e t a i l s .

6 WIRE CONN};CTED MOTORS

' f h i s  f e a t u r e  a l l o w s  t h e  A M C  t o  o p e r a t e  o n  a  m o t o r  c o n n e c t e d  i n  a  6
w i r e  c o n f i g u r a t i o n .  A s  a  r e s u l t ,  t h e  s o f t  s t a r t e r  c a n  b e  r e s i z e d
a l l o w i n g  t h e  s e l e c t i o n  o f  a  m u c h  s m a l l e r  s t a r t e r  f o r  t h e  s a m e
m o t o r  s i z e .  A s  w i t h  3  w i r e  c o n n e c t i o n  t h e  A H C  a u h o m a t i c a l l y
a d j u s t s  t o  s u i t  b o t l r  A - B - C  a n d  C - B - A  p h a s e  r o t a t i o n .  R e f e r  t o
S e c t . i o n  2  S p e c i f i c a t i o n s  f o r  h h e  k W  ( l t P )  r e s i z i n g  f i g u r e s  a n d
S e c t i o r r  9  f o r  c o m p l e t e  e l e c t r i c a l  c o n n e c t i o n  d e t a i l s .

c o n t r o l  u s e  t e r m i n a l  1 0 .

c o n t r o l  u s e  t e r m i n a l  2 0 .

AC

I-sw riCH 
-

I  N U M D E R

t._qr:-
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BREATA|�TT

T o  a c h i e v e  t h e  s m o o t h e s t  p o s s i b l e  s t a r t  t h e  b r e a k a w a y  a d j u s t m e n t
s h o u l d  b e  s e t  a s  r . o w  a s  p o s s i b l e  u h i l e  s t i l l  a l l o w i n g  r e l i a b t e
s t a r t l n g  u n d e r  m a r i m u m  l o a d  c o n d i t i o n s .

SW ITCH
R

BREAKAWAY L

{ ( - )
Far v&tr6'

x a m p l e :  F o r  n o r m a l  b r e a k a w a y  s t a r t l n g  s e t  D l p  s u i t c h e s
A 7 = O F F ,  A 8 = O F F .

A5  =ON,

START TIIIB

T h e  D I P  s w i t c h e s  A 1 ,  A 2  a n d  A 3  s h o u l d  b e  s e t  t o  t h e  d e s i r e d  s t a r t
t i m e  a s  s h o w n  i n  t h e  t a b l e  b e l o w .

I  xampl e : F o r  a  l 0  s e c o n d  s t a r t  t i m e  s e t  D I p  s w i t c h e s  A I = O N ,
A 2 = O N ,  A 3 = O l ' F .

DECELBRA?IOI| ?II'E

. J h e  D I P  s n i t c h e s  A 4  a n d  A 5  c o n t r o l  t h e  d e c e l e r a t i o n  o r  s t o p p t n g
6 f i m e  . o t  t l "  l H C .  T o  u s e  t h i s  f e a t u r e  t h e  c o n t r o l  w i r l n g  m u s t
\ ' . r c r u d e  a  d e c e l e r a t i o n  s t o p  s w i t c h  ( s e e  a p p l l c a t i o n s  c i r c u l t s ) .

D e c e l e r a t i o n  t i m e  i s  a  m u l t i p l e  o f  t h e  p r e v i L u s l y  s e t  a c c e l e r a t l o n
t  l m e .

E x a m p l e : F o r  a  s t a r t  t i m e
o f  2 g  s e c o n d s  s e t
A , l = o F F ,  A 5 = O N .

o f  10  seconds  and  a
D I P  s t r i t c h e s  ( A I = O N ,

d e c e l e r a t i o n  t i r n e
A 2 = O N ,  A 3 - O F F ,  )

D E C E L E R A T I O N  T I M E  ( M U
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N O T E :

VOLTAGE

LOg*

CORRETIT LTIIIf

T h e  c u r r e n t  I  i m i t
B t a r t i n g  c u r r e n t  t o

T h e  t i m e s  q u o t e d  a r e  f o r  t i m e s  t a k e n  f o r  a  m o t o r  w i t h o u t
t h e  e n e r g y  s a v i n g  f e a t u r e  s e l e c t e d .  I f  t h e  e n e r g y  s a v i n g
f e a t u r e  i s  s e l e c t e d  t h e  a c t u a l  t i m e  f o r  d e c e l e r a t i o n  m a y
v a r y  a c c o r d i n g  t o  m o t o r  l o a d  c o n d i t i o n s .

T I H E

a d j u s t m e n t  a l l o h r s  t h e  u s e r  t o  r e s t r i c t
t h e  m o t o r  n i t h  {  p r e d e t e r m i n e d  s e t t i n g s .

the

{ - >
P6< C..'"A

<.-{-

Erample : F o r  a  c u r r e n t  l i m i t  s e t t i n g  o f  3 0 0 t  m o t o r  F L C  s e t  D t P
s w l t c h e s  A 6 - O N ,  A 7 - O F F r  A 8 = O N .

CURRENT

|  5 0 t
lssl 

-

30gl _

zsg l  _

I {OTOR FULL
LOAD

CURRENT T I  M E

START TI  11E
(  seconds )

CURRENT L I I l I T
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5. a oPTIOTTS

OPIIOI PACf,

T h :  o p t i o n  p a c k  p r o v i d e s  a d d i t i o n a l  f e a t u r e s  t h a t  c a n  b e  s w i t c hs e l e c t e d . b y  t h e  c u s t o m e r - . -  I t .  i s  s u p p l i e d  i n  a  c o n v e n i e n t  p l u g _ i n
f o r m  . , h i c h  c a n  b e  i n s t a l r e d  l n  a  f e r v  m i n u t e s .  F e a t u r e s  a v i i t i u r e
w i t h  t h e  o p t l o n  p a c k  a r e  m a r k e d  t h u s  ( r ) .

HOTOR STILL (r)

T h i s  f e a t u r e  a l r o w s  t h e  A M c  t o  t r i p  d u e  t o  a  n o t o r  s t a l l  o r  m o t o r
u n d e r s p e e d  c o n d i t i o n  i n  e i t h e r  t h e  s t a r t i n g  o r  r u n n l n g - r n o o e s .

( "*""o, srvB (r)

T h i s  f e a t u r e  r e d u c e s  t h e  a p p l i e d  v o l t a g e  t o  t h e  m o t o r  u n d e r  D o -
l o a d  o r .  l i g h t l y  l o a d e d  c o n d l t i o n s  r h i c h  m a y  r e d u c e -  t h e  e n e r g y
c o n s u m p t i o n  o f  t h e  m o t o r .

AUTO RES"ART (T)

T h i g  f e a t u r e  a l l o w s  t h e  A M c  t o  a t t e m p t  a  s e q u e n c e  o f  3  a u t o m a t l c
r e s t a r t s -  f o l l o w l n g  a  f a u l t  c o n d i t i o n .  i t t i s  f e a t u r e  m a y  b e
e s p e c i a l l y  u s e f u l  i n  u n m a n n e d ,  r e m o t e  i n s t a l l a t i o n s  w h e r e
n u i s s a n c e  t r l p p i n g  b e c o m e s  a  p r o b l e m .

- t

MAX
T I  M E
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OVBRTEIIPERATURE TRIP

T h i s  o p t i o n  p r o v l d e s  a  b i m e t a l l i c  t h e r m a l  o v e r l o a d  s w i t c h  n h i c h
a t t a c h e s  t o  t h e  h e a t s i n k  t o  p r e v e n t  t h e  S C R S  f r o m  o p e r a t i n g  i n
e x c e s s i v e  t e m p e r a t u r e s .

AL?ERIATE COI|TROL VOLTAGE

T h i s  o p t i o n  p r o v l d e s  a n  i n t e r f a c e  t r a n s f o r m e r  t o  a l l o n  t h e  c o n t r o l
v o l t a g e  s u p p l y  t o  b e  p o w e r e d  f r o m  a n  e x t e r n a l  s o u r c e  o f  3 8 0 V  A C ,
1 l 5 V  A C  o r  4 6 g V  A C .

J
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5.9 oPERrtrxc sBouBilcEs

strRT sEQUEltcE

A p p l i c a t i o n  o f  v o l t a g €  b e t w e e n  t e r m i n a l s  1 0  a n d  5 0  ( l l S V  A C ) ,  o r
2 S  a n d  5 S  ( 2 3 5 V  A C )  w i l l  i n i t i a t e  a  s t a r t  s e q u e n c e .  T h e  a t a r t
r e l a y  w i l l  b e  e n e r g i s e d  c l o s i n g  t h e  c i r c u i t  b e € w e e n  t e r m l n a l a  7 s
a n d  8 0  a n d  t h e  O N  L E D  w i l l  l i g h t .

I f  t h e  3  p h a s e  m o t o r  s u p p l y  v o l t a g e  i s  p r e s e n t  t h e  A M C  w i l l  s t a r t
t h e  . m o t o r  b y  s l o w l y  i n c r e a e i n g  t h e  a p p l i e d  v o l t a g e  t o  t h e  m o t o r
t e r m i n a l s .  I f  c u r r e n t  l i m i t  h a s  b e e n  s e l e c t e d  t h e  s t a r t e r  w i l l
l i m i t  t h e  i n r u s h  c u r r e n t  t o  t h e  m o t o r  a t  t h e  r e q u i r e d  l e v e r .  o n

' F c o m p l e t i o n  o f  t h e  s t a r t  t i m e ,  t h e  A M c  w i l l  a p p l y - f u l l  l l n e  v o l t a g e
\  t o  t h e  m o t o r .

H o r r e v e r ,  i f  t h e  3  p h a s e  m o t o r  s u p p l y  i s  n o t  a v a i l a b l e  t h e  A H C  w l l l
wa i t  in  s tandby .  When the  supp ly  i s  connected ,  the  A} |C r i l l
c o n t i n u e  i t s  n o r m a l  s t a r t  s e q u e n c e .

RUIIl|IilG SEQUEI|CE

A t  a l l  t i m e s  d u r i n g  t h e  r u n n i n g  s e q u e n c e  t h e  O N  L E D  w i l l  b e
a l i g h t .  I f  t h e  e n e r g y  s a v i n g  o p t i o n  h a s  b e e n  g e l e c t e d  a n d  e n e r g y
s a v i n g  i s  p o s s i b l e  t h e  A H c  w i l l  r e d u c e  t h e  a p p l i e d  v o l t a g e  t o  t h a
motor .  l f .  however ,  the  motor  i s  fu l l y  loaded the  mic roprocesaor
w i l l  n o t  a l l o w  e n e r g y  s a v i n g  t o  t a k e  e f f e c t .

sroP sBQuBxct

open ing  o f  con tac ts  be tween te rminar  l0  and 5s  ( l r0v  AC)  o r  20  and
5 g  ( 2 3 S V  A C )  w i l l .  i n i t i a t e  a  s t o p  s e q u e n c e .  T h e  s t a r t  r e l a y  r l l l
d e - e n e r g l s e ,  o p e n i n g  t h e  c i r c u i t  b e t w e e n  t e r m i n a l s  ? 0  a n d  g b  a n d
t h e  O N  L E D  w i l l  g o  o u t .

I
*DtcELBRATrox sreuaxcr

O p e n i n g  t h e  c o n t a c t s  b e t w e e n  t e r m i n a l s  9 0  a n d  l 0 g  w i l l  l n i t i a t e  a
d e c e l e r a t i o n  s t o p  s e g u e n c e .  T h e  s t a r t  r e l a y  r i l l  r e m a i n  e n e r g l e e d
a l l o w i n g  t h e  c i r c u l t  b e t s e e n  t e r m i n a l s  7 g  a n d  8 0  t o  r e m a i n  c l o a e d .
T h e  O N  L E D  w i l l  r e m a i n  a l i g h t  i n d i c a t i n g  t h a t  a  c o n t r o l l e d
d e c e l e r a t i o n  i s  u n d e r  w a y  a n d  w i l l  c o n t i n u e  t o  g l o w  u n t l t  t h e
s t a r t  c o m m a n d  c o n t a c t  i s  r e l e a s e d .

I f  d u r i n g  t h e  d e c e l e r a t i o n  s e q u e n c e  t h e  s t a r t  c o m m a n d  l s  r e m o v e d
f r o m  t h e  s t a r t e r ,  t h e  A l ' t C  w i l l  s h u t  d o w n  i m m e d i a t e l y  f o l l o w i n g  t h e
no rma l  s t op  command  ra the r  t han  t he  dece le ra t i on  command .
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BIPISS SBQUEilEE

T h e  A M C  h a s  b e e n  d e s i g n e d  t o  i n t e r f a c e  w i t h  a  b y p a s s  c o n t a c t o r
t r l t h o u t  a n y  a d d i t i o n a l  a d j u s t m e n t s  o r  s e t t i n g s .  T o  a c h i e v e  b y p a s s
o p e r a t i o n  t h e  c u a t o m e r  m u s t  p r o v i d e  e x t e r n a l  t o  t h e  A H C  a n
a u x l l l a r y  t l m e r  a n d  a  c o n t a c t o r  s u l t a b l e  f o r  b y p a s s  d u t y .  T h e
b y p a s s  c o n t a c t o r  s h o u l d  b e  f l t t e d  w l t h  a  l t , / O  a u x i i i a r y  c o n t i c t  f o r
connect  i  on  to  the  At |C.

S l n c e  t h e  t i m e r  i s  u s e d  t o  i n i t i a t e  t h e  b y p a s s  c o n t a c t o r  d i r e c t l y
w l t h o u t  a n y  r e f e r e n c e  t o  t h e  A M C ,  c a i e  s h o u l d  b e  t a k e n  i ;
s e l e c t l n g  t h e  c o r r e c t  t i m e  s e t t i n g .  T h e  t i m e r  s h o u l d  b e  a d j u s t e d
to  be  a t  leas t  10  seconds longer  than the  AuC acce le ra t ion  t lme.

E x a m p l e !  F o r  a n  a c c e l e r a t i o n  t i m e  o f  2 0  s e c o n d s  s e t  t h e  t i r n e r
a t  l e a s t  3 0  s e c o n d s  d u r a t i o n .

NOTE: F a i l u r e  t o  s e t  t h e  t i m e r  c o r r e c t l y  m a y  r e s u l t  i n  a  D O L
( D i r e c t  o n  L i n e )  s t a r t  1 { l t h o u t  w a r n i n g .

BIPASS STQUEXCE IfITH DECELARITIOr|

The AHC has  been des igned to  in te r face  w i th  a  bypass  contac tor
w l t h o u t  a n y  a d d l t i o n a l  a d j u s t m e n t s  o r  s e t t l n g s .  r ; - a c h i e v e  b y p a s s
opera t ion  the  cus tomer  must  p rov ide  er te ina l  to  the  At lC  an
a u x l l i a r y  t i m e r  a n d  a  c o n t a c t o i  s u i t a b l e  f o r  b y p a s s  d u t y .  T h e
b y p a s s  c o n t a c t o r  g h o u l d  b e  f i t t e d  w i t h  a  N . / O  a u x t i i a r y  e o n t a c t  f o r
connect ion  to  the  AHC.

S l n c e  t h e  t l m e r  l e  u s e d  t o  i n i t i a t e  t h e  b y p a s s  c o n t a c t o r  d i r e c t l y
w l thout  any  re fe rence to  the  AMe,  ca ie  shou ld  be  taken f ;
s e l e c t l n g  t h e  c o r r e c t  t l m e  s e t t i n g .  T h e  t i m e r  s h o u l d  b e  a d j u s t e d
to  be  a t  leas t  10  seconds longer  than the  A l l c  acce le ra t lon  t lme or
dece le ra t lon  t lme -  wh lchever  i s  the  longes t .

Erample :  For  an  acce le ra t ion  t lme o f  2S secondg and
dece lera t ion  o f  r lg  seconds se t  the  t lmer  to  a t  leas t
s e c o n d g  d u r a t l o n .

to !,\.

F a i l u r e  t o  s e t  t h e  t i m e r  c o r r e c t l y  m a y  r e s u l t  l n  a
( D l r e c t  o n  L l n e )  E t a r t  w i t h o u t  w a r n i n g .

5g
' )

_4

DOL 
I

I
\
-{

NOTE:

I i lPORTANT:
l l hen  us ing  the  AMC n i th  6  w l re  connected  motora  w l th  a
bypass  contac tor  and dece le ra t ion  se lec ted  i t  may on ly
b e  o p e r a t e d  l n  o n e  d i r e c t i o n  o f  g h a s e  r o t a t i o n .

T b e  F A U L T  L E D  n i l l  f l i c k e r  g u l c k l y  i f  t h e  r o t a t l o n  i s
I  ncor  rec t  .
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l f .  a t  a n y  t l m e  r  f a u l t  o c c u r s  d u r i n g  t h e  s t a r t l n g ,  r u n n l n g  o r
s topp lng  aequences ,  the  At {C w l l l  imned la te ly  shut  dorn .  The
advanced na ture  o f  the  A l , lC  prov ides  p to te - t lon  aga lns t  the
f o l l o w i n g  f a u l t  c o n d l t l o n s :

r  L lne  fau l t  /  Shor ted  SCR /  Open c l rcu i t  ou tpu t  lead
r  l . lo to r  s ta l l  o r  underspeed (cuatoner  ee lec ted  op t lon)
r  s t a [ t  t i m e o u t  ( c u s t o m e r  s e l e c t e d )

xo?Bs:

c

ZENER A!, IC-G GENERAL PURPOSE SOFT STARTBR PA9E 15



7.9 FAULT FITIDIIIG

T h e  f o l l o w i n g  t . r o u b l e s h o o t i n g  i n f o r m a t i o n  i s  p r o v i d e d  a s  a  g u i d e
t o  l o c a t i n g  p o s s i b l e  f a u l t s  w i t h i n  t h e  s t a r t e r  a y s t e m .

The zener  AMC has  been eng ineered to  ensure  a  compact  des ign  wh ich
i s . e a s y  t o  i n s t a l l .  F u r t h e r m o r e ,  b e c a u s e  o f  i t s  c o m p l e x  d e i i g n  t h e
u n i t  i s  N O T  i n t e n d e d  t o  b e  f i e l d  s e r v i c e a b l e

s h o u l d  t h e  c o n t r o l l e r  f a i l  d u r i n g  s e r v i c e ,  z e n e r  r e c o m m e n d s  t h a t
i t  b e  r e t u r n e d  t o  t h e  n e a r e s t  z e n e r  s e r v i c e  c e n t r e  f o r  r e p a l r  o r
e r c h a n g e .  A  c o m p l e t e  l i s t  o f  z e n e r  s e r v i c e  c e n t r e s  i s  p r o v l d e d  i ng e c t i o n  l l  o f  t h l s  m a n u a l .

lloToR DoES XOT StrRT

PROBLBII CATBGORT POESTBLB CAUSES

C o n t r o l  s u p p l y  n o t  p r e s e n t
C o n t r o l  s u p p l y  i n t e r m i t t e n t
C o n t r o l  f u s e  b l o r n

SUPPLI  PROBLEH Open l lne  supp ly
P h a a e  l o s a  c o n d i t i o n
l . lo to r  no t  connected  proper ly
Shor ted  SCR

S t a r t  s l g n a l  n o t  p r e s e n t
START COMI . IAND PROBLEM Externa l  over load re lay  open

Custoner  in te r lock  open
P i l o t  d e v i c e s  o p e n

Thermoswi tch  w i re  open
C o n t r o l l e r  v e n t i l l a t l o n  n o t  u o r k i n g

OVERTEI , IPERATURE PROBLEI I  Fan fa i lu re
Ambient  tempera ture  l im i t  exceeded
Cont ro l le r  du ty  cyc le  e rceeded

I{OTOR OVERLOAD Hotor rotor locked or jammed

Al , lC  EAULT Fa i led  AmC cont ro l le r 3,

ZENER AHC-G GENERAL  PURPoSE soFT  STARTER paqe  16



OVERTEl lPERATURE PROBLEHv, 1

I {OTOR OVERLOAD PROBLEM

AITIC FAULT

O?HBR FAUL? EOXDI?rOIfS

sttrPTor|S

ERRATIC  OPERATION

ACCELERATES TOO FAST

ACCELERATES TOO SLOII

HOTOR SfIR?S BU? DOAS ll|OT GB? TO FULL SPBED

PROBLBT CI?EGORT

SUPPL I  PROBLEH

START COHMAND PROBLE}I

POSSIBLE CAOSES

C o n t r o l  s u p p l y  l n t e r n l t t e n t
P h a s e  l o s s  c o n d l t l o n
Hotor  no t  connected  proper ly

E x t e r n a l  o v e r l o a d  r e l a y
C u s t o m e r  l n t e r l o c k  o p e n
P i l o t  d e v i c e e

Thernoswl tch  r i re  open
C o n t r o l l e r  v e n t l l l a t l o n  n o t  w o r k l n g
F a n  f a i l u r e
Amblent  tempera ture  l ln l t  e reeeded
Cont ro l le r  du ty  cyc le  e rceeded

Hotor  ro to r  loeked or  Janmed
A c c e l e r a t l o n  t l m e  t o o  g h o r t

F a l l e d  A M C  c o n t r o l l e r

POSSTBLE EIO8E8

Looge connect lons

Acce lera t lon  t lme too  ahor t
C u r r e n t  l l m l t  a e t t l n g  t o o  h l g h

Acce lera t lon  t lme too  long
C u r r e n t  l l n l t  g e t t l n g  t o o  l o r

Acce le ra t lon  t lme too  ahor t
cur ren t  l ln r l t  mode

P h r s e  r o t a t l o n  l s  l n c o r r e c t  f o r
w l r e  o p e r a t l o n .  R e f e r  t o  S e c t l o n
f o r  s e t u p  d e t a l l e .

CURRENT PEAK AT FULL SPEED
I
L

F A U L T  L E D  F L I C K E R S

l n

6
1
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8.9 GLOSSARI OF TERIIS

AUTO RESTART
( c u a t o m e r  s e l e c t a b l e  o p t i o n )

BREAKAWAY
( c u a t o m e r  a d j u s t a b l e )

BYPASS CONTACTOR
(cue tomer  supp l y )

CURRENT L I I . I I T
( c u s t o m e r  a d j u s t a b l e )

ENERGY SAVING
( c u a t o m e r  s e l e c t a b l e  o p t i o n )

L I N E  F A U L T
( s t a n d a r d  f e a t u r e )

MOTOR STALL,/UNDERSPEED
T R I P
( c u a t o m e r  s e l e c t a b l e  o p t i o n )

O P E N  C T R C U I T  O U T P U T  T R I P
( s t a n d a r d  f € a t u r e )

T h i s  f e a t u r e  a l l o w s  t h e  A H C  t o
c o n t i n u e  o p e r a t i n g  b y  c l e a r i n g  b r i p
c o n d i t i o n s  c a u s e d  b y  e x t e r n a l
f a u l t s .  T o  a c h i e v e  t h i s  t h e  A H C
at tempts  a  sequence o f  3  au tomat ic
s t a r t s  b e f o r e  l a t c h i n g  o u t  a n d
s h u t t i n g  d o w n .

T h i s  a d j u s t m e n t  c o n t r o l s  t h e  i n i t i a t
app l ied  vo l tage and hence the
i n i t i a l  t o r q u e  a p p l i e d  E o  t h e  m o t o r .

, \

This  i s  a  contac tor  used to  byp" "sJ
or  b r idge ou t  the  AHC rhen the  motor
i s  a t  f u l l  s p e e d .  T h i s  m o d e  o f
o p e r a t i o n  i s  u g e f u l  i n  r e d u c l n g  t h e
h e a t  l o s s e s  o f  t h e  s o f t  s t a r t
sys  tem.

T h i s  f e a t u r e  a I l o w s  a  m a x i m u m  l i m i t
o f  c u r r e n t  t o  b e  p r e s e t  a n d  t h l s
I i m i t  w i l l  n o t  b e  e x c e e d e d  d u r i n g
t h e  s t a r t  t i m e  e e l e c t e d .

T h i s  f e a t u r e  r e d u c e s  t h e  a p p l  i e d
vo l tage to  the  motor  ln  o rder  to
e l e c t r i c a l l y  r e - s i z e  t h e  m o t o r  t o
t h e  l o a d .  T h i s  c a n  a c h l e v e  a
r e d u c t i o n  i n  m o t o r  r u n n i n g  c u r r e n t
and an  improved power  fac to r  ln  some
c a s e s .

T h i s  f e a t u r e  s h u t s  d o u n  t h e  s h a r t e r
i f  a  l i n e  f a u l t  o r  o h a e e  l o s s
o c c u  r s .

-),

Thi6  fea ture  senses  when the  motor
i s  o p e r a t i n g  i n  e i t h e r  a  s t a l l e d  o r
underspeed cond l t ion  caused by  a
m e c h a n i c a l  o v e r l o a d  a n d  t r i p s  t h e
s t a r t e r  a f t e r  a  p r e d e t e r m i n e d  t i m e
d e l a y .

T h i s  f e a t u r e  s h u t s  d o w n  t h e  s t a r t e r
i f  a n  o u t p u t  l e a d  g o e s  o p e n  c l r c u i t .

ZENER AHC-G GENERAL  PURPOSE SOFT  STARTER PAqE  18



C

OVERTE} IPERATURE TRIP
( c u s t o m e r  o p t i o n )

RUN RELAY
( e t a n d a r d  f e a t u r e )

SHORTED SCR DETBCTOR
( s t a n d a r d  f e a t u r e )

SOFT STOP
( s t a n d a r d  f e a t u r e )

START STOP CONTROL
( s t a n d a r d  f e a t u r e )

3  W I R E  O P E R A T I O N

T h l s  b l m e t a l l i c  t h e r m a l  o v e r l o a d
s w l t c h  l s  a t t a c h e d  t o  t h e  h e a t s l n k
a n d  p r e v e n t s  t h e  S C R s  f r o m  o p e r a t i n g
l n  e x c e s s l v e  t e m p e r a t u r e s .

T h i s  f e a t u r e  p r o v l d e s  a  s e t  o f
contac ta  tha t  change s ta te  chen the
A U C  i s  o p e r a t l n g .

T h l s  f e a t u r e  t e s t s  t h e  S C R g  f o r
fau l t  cond l t lon  and lmmedla te ly
shuts  doen the  r ta r te r .

C o n t r o l s  t h e  s t a r t e r  t o  s o f t  s t o p .

Cont  ro  I  g
s t o p .

c

the  a ta r te r  to  a ta r t  and

6  $ ' IRE  OPERATION

This mode al lows the AHC to be
opera ted  w i th  a  motor  eonneeted  ln
the  s tandard  3  r l re  connected  fo rn
br lng lng  3  cab lee  f rom the  motor
back to the AHC.

Thls mode al lowe the Al lC to be
opera ted  w l th  the  motor  connected  ln
open de l ta  o r  6  w i re  eonnect lon
br ing ing  a l l  6  motor  cab les  f ron  the
motor back to the AHC.

t|OrtS
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9.9 CONNECTION DIAGRAT{S
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la.9 rl|c PRoDucT !{IRRAI|TI

ztxBR TECltxoLocI Al|D OUALITY TSSURAXCE

S i n c e  1 9 7 8  Z e n e r  E l e c t r i c  h a s  s u p p l i e d  m a n y  t h o u s a n d s  o f  A C  m o t o r
c o n t r o l  p r o d u c t s  t o  A u s t r a l i a n  i n d u a t r y .  T h e s e  d r i v e s  h a v e  b e e n
i n s t a l l e d  i n  n u m e r o u s  a p p l i c a t i o n s  r e s u l t i n g  i n  a  w e a l t h  o f  i n - h o u s e
e x p e r i e n c e .

T h e  Z e n e r  A H C  s o f t  s t a r t e r  r a n g e  i s  t h e  c u l m i n a t i o n  o f  t h i s  e x p e r t i s e ,
m o d e r n  t e c h n o l o g y  a n d  o u r  i n d u s t r i a l  a p p l i c a t i o n s  e x p e r i e n c e .  T h e
z e n e r  Q u a l i t y  A s s u r a n c e  p r o g r a m m e  e n s u r e s  t h a t  e v e r y  A i l C  m a n u f a c t u r e d
h a s  p r o v e n  t o  o p e r a t e  c o r r e c t l y  i n  p r o d u c t i o n  t e s t s  b e f o r e  d e s p a t c h .

AIrc PRODUCT IIARRAXTI
^

Z e n e r  E l e c t r i c  w a r r a n t s  t h e  A H C  a g a i n s t  d e f e c t i v e  w o r k m a n s h i p  J ,
mater ia ls  fo r  a  per iod  o f  24  months  f rom the  da te  o f  despatch .  Su-ch
d e f e c t s  s i l l  b e  r e c t i f i e d  f r e e  o f  c h a r g e  f o r  b o t h  l a b o u r  a n d  m a t e r i a l
a t  Z e n e r  E l e c t r i c s  m a n u f a c t u r i n g  p r e m i s e s  s u b j e c t  t o ;

l .  z e n e r  E l e c t r i c t s  c u s t o m e r  r a i s i n g  a n  o r d e r  u p o n  z e n e r  f o r  s e r v i c e
a n d / o r  r e p a l r s ,  s u b j e c t  t o  a  r r a r r a n t y  c l a i m .  T h e  o r d e r  i s  t o
s t a t e  p a r t i c u l a r s  o f  t h e  m o d e l  a n d  s e r i a l  n u m b e r ,  t h e  d a t e  o f  t h e
o r i g i n a l  p u r c h a s e  a n d  t h e  i n v o i c e , / d e l i v e r y  d o c k e t  n u m b e r .

2 .  A l l  d a m a g e  r e s u l t i n g  f r o m  i n c o r r e c t  i n s t a l l a t i o n  o r  u s e  o t h e r
t h a n  l n  a c c o r d a n c e  w i t h  t h e  i n s t r u c t i o n  m a n u a l  i s s u e d  b y  Z e n e r
E l . e c t r i c  l s  e r c l u d e d  f r o m  t h l s  i r a r r a n t y .

3 .  T h e  r d a r r a n t y  b e i n g  r e n d e r e d  i n v a l i d  i f  t h e  p r o d u c t  i s  m i s u s e d  o r
l f  a n y  u n a u t h o r i s e d  a l t e r a t i o n ,  m o d i f i c a t l o n  o r  s u b s t i t u t i o n  o f
any  par t  o f  the  produc t  be  made or  the  ser ia l  number  o f  the
p r o d u c t  i s  d e f a c e d  o r  a l t e r e d .
The cos t  o f  t ranspor ta t ion  (bo th  r rays)  to  be  met  by  the  or rner  i f
i t  i s  n e c e s e a r y  t o  r e t u r n  t h e  p r o d u c t ,  o r  a n y  p a r t  o f  i t ,  t o
z e n e r  E l e c t r l c r s  m a n u f a c t u r i n g  p r e m i s e s .
A  c h a r g e  b e i n g  a c c e p t e d  b y  t h e  o n n e r  f o r  t r a v e l l i n g  t i m e  a n d
e x p e n s e s  i n c u r r e d  i n  c o n n e c t i o n  s i t h  l , a r r a n t y  s e r v i c e  a t  t h e
u s e r r s  s i t e  a s  r e q u e s t e d  b y  t h e  o w n e r .

6 .  I f  t h e  p r o d u c t  w a a  n o t  p u r c h a s e d  f r o m  Z e n e r  E l e c t r i c  d i r e c t l y ,
t h e n  a  n a r r a n t y  c l a l m  m u s t  b e  l o d g e d  r i t h  t h e  o r i g i n a l  s u p p l i e r
i n  t h e  f l r s t  i n e t a n c e .  R e p a i r s  r i l l  n o t  b e  e f f e c t e d  b y  Z e n e r
E l e c t r i c  u n l e s a  a p p r o v e d  b y  t h e  o r i g i n a l  s u p p l i e r  , r A

7.  Goods no t  o f  our  own manufac ture  lncorpora ted  in  our  suppfy  \ - fd i s t r i b u t e d  b y  u s ,  c a r r y  t h e i r  m a k e r r s  r a r r a n t y  o n l y .
8 .  G o o d s  r e t u r n e d  f o r  c l a i m  u n d e r  s a r r a n t y  w l l l  b e  a c c e p t e d  o n  t h e

c o n d l t i o n  t h a t  s h o u l d  t h e  c l a i m  b e  r e j e c t e d  t h e n  a l l  c o s t s ,
i n c l u d i n g  l n a p e c t i o n ,  w i l l  b e  c h a r g e d  t o  t h e  c u s t o m e r r s  a c c o u n t .

SAPBII

Y o u r  A M C - G  m u a t  b e  a p p l i e d ,  i n s t a l l e d  a n d  o p e r a t e d  i n  a  g a f e  m a n n e r .
I t  i e  t h e  r e a p o n s i b l l i t y  o f  t h e  u s e r  t o  e n a u r e  c o m p l i e n c e  r i t h  a l l
r e g u l a t i o n e  a n d  p r a c t i c e s  c o v e r i n g  t h e  i n s t a l l a t i o n  a n d  s i r i n g  o f  y o u r
A H C - G .  T h i s  l n s t r u c t i o n  m a n u a l  s h o u l d  b e  r e a d  a n d  u n d e r s t o o d
comple te ly  be fore  a t tempt ing  to  connect  o r  opera te  the  A l l c -c .
I n g t a l l a t i o n  s h o u l d  b e  l i m l t e d  t o  s k i l l e d  p e r s o n e l l  o n l y .

4 .

5 .
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