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Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



CONTENTS

1 . 0

2 . 0

3 . 0

4 . 0

GENERAL DESCRIPTION

TECHNICAL S P E C I F I C AT I O N

ORDERING INFORMATION/PRODUCT I D E N T I F I C AT I O N  CODE

BASEPLATE W I R I N G

1

2

4

5
4 . 1 S u p p l y  C o n n e c t i o n 5
4 . 2 C o n t r o l  S i g n a l  I n p u t 5
4 . 3 P a r t i a l  L o a d  F a i l u r e 5
4 . 4 C u r r e n t  L i m i t 5
4 . 5 O t h e r  F a c i l i t i e s 5
4 . 6 C o n n e c t i o n  f o r  M u l t i - D r i v e 6
4 . 7 PLF S e t - U p  P r o c e d u r e 7
4.(). C u r r e n t  L i m i t  S e t - U p  P r o c e d u r e 7
4 . 9 P r e s e t  a n d  D I L  S w i t c h  L o c a t i o n s 7

5 . 0 TYPICAL W I R I N G  SCHEMES 8

6 . 0 CIRCUIT DESCRIPTION 10
6 . 1 Power  S u p p l i e s 10
6 . 2 M a i n s  S y n c h r o n i s i n g 10
6 . 3 L o a d  V o l t a g e  F e e d b a c k 10
6 . 4 C o n t r o l  C i r c u i t 10
6 . 5 F i r i n g  M o d e s  a n d  S u p p l y  F r e q u e n c y 19
6 . 6 C u r r e n t  L i m i t 20
6 . 7 I n h i b i t  a n d  M a i n s  F a i l 20
6 . 8 P a r t i a l  L o a d  F a i l u r e  ( P L F )  O p e r a t i o n 21
6 . 9 S u p p r e s s i o n  a n d  G a t i n g  B o a r d 21
6 . 1 0 A d d i t i o n a l  F e a t u r e s 22

7 . 0 DISMANTLING INSTRUCTIONS 23
7 . 1 M o d u l e  D i s c o n n e c t i b n 23
7 . 2 Fuse R a t i n g  a n d  A c c e s s 23
7 . 3 A c c e s s  t o  t h e  P r i n t e d  C i r c u i t  B o a r d 23

8 . 0 SUGGESTED SPARES 24

9 . 0 SALES A N D  SERVICE L I S T 31

S e c t i o n  T i t l e  P a g e

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



1 . 0  G E N E R A L  DESCRIPTION 4 6 1  TO 464

Th is  r a n g e  o f  s i n g l e - p h a s e  t h y r i s t o r  u n i t s  h a s  c u r r e n t  r a t i n g s
from 15A t o  150A a t  s u p p l y  v o l t a g e s  u p  t o  6 6 0 V.  T h e y  u s e  t w o
t h y r i s t o r s  c o n n e c t e d  i n  i n v e r s e  p a r a l l e l .  T h e  t r i g g e r i n g  c i r c u i t
i s  t r a n s f o r m e r - i s o l a t e d  f r o m  t h e  t h y r i s t o r  c i r c u i t .  T h e  c i r c u i t
i s  a r r a n g e d  s o  t h a t  t h e  l o a d  power  i s  p r o p o r t i o n a l  t o  t h e  i n p u t
s i g n a l ,  f o r  a n y  f i x e d  v a l u e .  T h e  c i r c u i t  c a t e r s  f o r  t w o  b a s i c
types  o f  i n p u t ,  A u t o  o r  Manua l .  T h e  A u t o  mode i s  f o r  a  d . c .
analogue i n p u t ,  a d j u s t e d  f o r  z e r o  a n d  s p a n .  M a n u a l  mode
p r o v i d e s  a  r e f e r e n c e  v o l t a g e  s u p p l y  f o r  a n  e x t e r n a l  5 K  ohm
s e t p o i n t  p o t e n t i o m e t e r  a n d  a  s e p a r a t e  i n p u t  c o n n e c t i o n .  T h e
i n p u t  r a n g e s  a r e  u s e r  s e l e c t a b l e  b y  means o f  a  d u a l - i n - l i n e  ( D I L )
s w i t c h  o n  t h e  PCB.

T h y r i s t o r  f i r i n g  mode  o p t i o n s  a r e  F a s t  C y c l e ,  S l o w  C y c l e ,  S i n g l e
Cyc le ,  Phase  A n g l e  ( PA )  o r  Phase A n g l e  S t a r t  F a s t  C y c l e .  T h e s e
are a l s o  u s e r  s e l e c t a b l e  b y  D I L  s w i t c h .  A  h i g h  speed  f u s e
p r o t e c t s  t h e  t h y r i s t o r s  a n d  t h e  l o a d .  P a r t i a l  L o a d  F a i l u r e  (PLF)
d e t e c t i o n  i s  a  f e a t u r e  w h i c h  c o n t i n u o u s l y  m o n i t o r s  t h e  l o a d
r e s i s t a n c e  a n d  i n d i c a t e s  a n  i n c r e a s e  a r i s i n g ,  f o r  examp le ,  f r o m
f a i l u r e  o f  o n e  a r m  o f  a  p a r a l l e l  c o n n e c t e d  l o a d .

The c u r r e n t  l i m i t i n g  a c t i o n  i s  a p p l i c a b l e  t o  a l l  f i r i n g  modes .
O v e r c u r r e n t  d e t e c t i o n  causes  t h e  u n i t  t o  change  t o  Phase A n g l e
f i r i n g  mode a n d  t h e  f i r i n g  a n g l e  i s  r e d u c e d  t o  l i m i t  t h e  c u r r e n t .

Three b a s i c  s i z e s  o f  u n i t  a r e  u s e d  t o  accommodate t h e  v a r i o u s
power r e q u i r e m e n t s .  A l l  mode ls  a r e  i n t e n d e d  f o r  m o u n t i n g  i n s i d e
c u b i c l e s  o r  e q u i p m e n t  h o u s i n g s  a n d  a r e  p l u g g e d  i n t o  b a s e p l a t e s .
These b a s e p l a t e s  c a n  b e  mounted e i t h e r  o n  w a l l  b u l k h e a d s  o r  D I N
r a i l s .  A  ' l e v e r  a n d  s e c u r e '  a c t i o n  i s  emp loyed  w i t h  a  s i n g l e
q u a r t e r - t u r n  f a s t e n e r  a t  t h e  t o p  o f  t h e  u n i t .  T h y r i s t o r  u n i t s
shou ld  n o t  b e  moun ted  one  above  t h e  o t h e r .  A l l o w i n g  adequa te
v e n t i l a t i o n  w i l l  e n s u r e  t r o u b l e - f r e e  s e r v i c e .

U n i t s  r a t e d  a t  100A a n d  above  h a v e  f a n  c o o l i n g .  W i t h  f a n  c o o l e d
i n s t a l l a t i o n s  a  f a n - f a i l u r e  d e t e c t i o n  method  i s  u s e d .  T h e
s tandard  method  i s  a  t e m p e r a t u r e  s w i t c h  w h i c h  s w i t c h e s  o f f  t h e
c o n t r o l  c i r c u i t  s u p p l y  a t  h e a t s i n k  t e m p e r a t u r e  above  70°C .  T h e
c o n t r o l  s u p p l y  w i l l  a u t o m a t i c a l l y  b e  r e - a p p l i e d  when t h e
h e a t s i n k  c o o l s  t o  a r o u n d  55°C .

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

A t y p e  2 6 0  D i a g n o s t i c  U n i t  i s  a v a i l a b l e  f o r  u s e  w i t h  t h e  c u r r e n t
v e r s i o n .  T w e n t y  d i a g n o s t i c  p o i n t s  a r e  b r o u g h t  o u t  t o  a  f r o n t  p a n e l
connec to r  w h e r e  t h e  d i a g n o s t i c  u n i t  c a n  b e  u s e d  f o r  c o m m i s s i o n i n g
o r  f a u l t  f i n d i n g .

1
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2 . 0  T E C H N I C A L  S P E C I F I C AT I O N

INPUT
D . C .  V o l t a g e 0 - 5 V

0 - 1 0 V
1 - 5 V

D . C .  C u r r e n t  0 - 5 m A
0-10mA
0-20mA
4-20mA

OUTPUT
C u r r e n t  a n d
V o l t a g e s

G e n e r a l

Te r m i n a l s

P a r t i a l  l o a d
f a i l u r e  o p t i o n

O t h e r
F a c i l i t i e s

Up t o  4 0 A ,  5 0 0 V
Up t o  7 5 A ,  6 6 0 V
S u p p l y  V o l t a g e
O f f - s t a t e  c u r r e n t

O p e r a t i n g
t e m p e r a t u r e  r a n g e
S t o r a g e
t e m p e r a t u r e  r a n g e

L i g h t  c u r r e n t

H i g h  c u r r e n t

G e n e r a l

D i s c r i m i n a t i o n

A d j u s t m e n t

I n d i c a t i o n
A l a r m  o u t p u t

I n h i b i t

C u r r e n t  L i m i t

S l a v e  D r i v e
O u t p u t

C u r r e n t  O u t

M a n u a l  I n p u t

D i a g n o s t i c  S o c k e t

Type  4 6 1  U p  t o  1 0 0 A  6 6 0 V  T y p e  4 6 3
Ty p e  4 6 2  U p  t o  1 5 0 A  6 6 0 V  T y p e  4 6 4
+10%, - 1 5 %  o f  n o m i n a l
<30mA

0°C t o  5 0 ° C  w i t h  h e a t s i n k

- 1 0 ° C  t o  +  7 0 ° C

f i n s  v e r t i c a l

Sc rew o r  f a s t o n  0 . 5 - 2 . 5 m m 2  w i r e  s i z e ,
s i n g l e  o r  m u l t i - s t r a n d
Sc rew  w i t h  c l a m p  C a b l e  s i z e :
1 5 - 4 0 A 6 - 1 6 m m
5 0 - 7 5 A 1 6 - 5 0 m m 2
1 0 0 - 1 5 0  50mm2

Compares l o a d  c u r r e n t :  v o l t a g e  t o
d e t e c t  l o a d  r e s i s t a n c e  i n c r e a s e s
20% o f  c u r r e n t  s e t t i n g .  N o t  a f f e c t e d
b y  n o r m a l  s u p p l y  v o l t a g e  v a r i a t i o n s
F r o n t - p a n e l  m o u n t e d  p o t e n t i o m e t e r
w i t h  a  r a n g e  o f  1 0 : 1
Red l . e . d .  o n  f r o n t  p a n e l
R e l a y .  F a i l - s a f e  o p e r a t i o n  b y  b e i n g
o f f  i n  a l a r m  s t a t e .  C o n t a c t  r a t i n g
0 . 2 5 A 2 5 0 V  a . c .  o r  3 0 V  d . c .

+10V w i l l  i n h i b i t  o u t p u t  a t  t h e  n e x t
z e r o  c r o s s i n g .  O p e n  c i r c u i t  t o  r e l e a s e .
I n t e r n a l  p r e - s e t  p o t e n t i o m e t e r  o r  0 - 1 0 V
e x t e r n a l  s i g n a l  i n  c a s c a d e  w i t h  p r e - s e t
p o t e n t i o m e t e r .
O u t p u t  m a y  b e  u s e d  t o  s l a v e  o t h e r  s o l i d
s t a t e  c o n t a c t o r s .
N o m i n a l l y  1 0 V  a t  1 0 m A
S i g n a l  ( P L F  o n l y )  f o r  m o n i t o r i n g  o r
d i a g n o s t i c  p u r p o s e s .  R e c t i f i e d  s i g n a l
p r o p o r t i o n a l  t o  c u r r e n t  i n  l o a d .
N o m i n a l l y  5 V  m e a n  a t  r a t e d  c u r r e n t
P r o v i s i o n  f o r  a n  e x t e r n a l  5 K  o h m  s e t
p o i n t  p o t e n t i o m e t e r  o r  t y p e  4 0 3  u n i t .
20 m o n i t o r  s i g n a l s  f o r  c o m m i s s i o n i n g
a d j u s t m e n t  a n d  s y s t e m  f a u l t  f i n d i n g

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Dimensions a n d
Weight

461 247 76 236

462 247 114 236 4

463/464 2R0 152 236 5

Model

He igh t .  W i d t h  D e p t h  W e i g h t
(mm) ( m m )  ( m m )  ( k g )

215 DIN rail

484.2
95 465.1

0 0 0 —1,-0 0 0  0

co

E E
C0O 0 in

101.3 I , 2 0  1 0 t 3

2 3 6

. 4 0 101.3

— a l l  fixing holes 6 5  dia

. 2 0  /

/

/0

461 Un i t

All d imensions i n  mil l imetres
Note Allow 20'anguiar movement pivoting about bottom

corner to unplug slack

462 Uni t 463/414 Unit

Front elevations are drawn with thymic. stacks nm . 1

F i g u r e  2  I n s t a l l a t i o n  a n d  D i m e n s i o n a l  D e t a i l s

Note: When using phase angle switching with inductive loads ensure that the
load circuit is made simultaneously with or before the supply to the instrument.
The 'soft' start feature will then limit the inrush load current which could
otherwise blow the semiconductor fuse.

3
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3 .0  O r d e r i n g  I n f o r m a t i o n / P r o d u c t  I d e n t i f i c a t i o n  C o d e .

Basic
product Rating Code Rating Code

461 15A 081 240V 13
25A 082 440V 28
40A 083 500V 29

462 55A 062 240V 13
75A 113 440V 28

500V 29

463 100A 114 240V 13
440V 28
500V 29

464 125A 117 240V 13
1504,' 100 440V 28

500V 29

You are welcome to order b y  description or f rom

the code below w h i c h  is a useful checklist.

Output Current and Voltages

Driver Supply Voltage

Basic Product

®Output Current

a)
e.
0
>
m c
2 *to'cc cc

V
461
To —

464

.eIDriver Input

®Firing Mode

O

a.
0
V

-13

V
— _ 0 0

110-130V 50/60Hz200-260V
200-260V 1 } 50/60Hz350-450V

19

43

Acceptable Driver Input Signals

0-5 Vd.c
0-10V d.c
1-5 Vd.c
0-5mA d.c
0-10mA d.c
0-20mA d.c.
4-20mA d.c.

008
060
068
069
071
072
073

I I

Acceptable Firing Modes

Fast cycle
)(Slow cycle

Single cycle
Phase Angle
Phase Angle Start Fast Cycle

001
050
160
002
055

Option
Gated pulses (not 461)

Standard Features

Current Limit
(0-5V including CT)
Partial Load Failure (PLF)

)(To special order.
• Consult your local Eurotherm Engineer

Diagnostic Uni t

Charger Voltage 110V
240V

10
13

If required 484mm (19 inch) DIN rails to DIN 46277, drilled as
detailed overleat may be  ordered as a separate item (Eurotherm
Part No. BA016165).
463/464 tan is run from the Driver Supply.

For higher voltage consult your local Eurotherm engineer.

Write: 462-113-28-19-00

Example Order
To specify:
Thyristor unit rated at 75A (462-113) and 440V, 50Hz 128), driver
supply 240V (19), driver input signal 0-5V (008), firing mode fast
cycle (001).
Write: 462-113-28-19-008-001-00

Basic E n d
Product

Charger
Voltage

260 0 0
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4 . 0  B A S E P L A T E  WIRING

4.1  S u p p l y  C o n n e c t i o n

a) H e a v y  C u r r e n t .  T h e  L  t e r m i n a l  m u s t  b e  c o n n e c t e d  t o  t h e  l o a d  s u p p l y .
One end  o f  t h e  l o a d  m u s t  b e  c o n n e c t e d  t o  t h e  — A A A — t e r m i n a l ,  w h i l e
the  o t h e r  e n d  o f  t h e  l o a d  i s  r e t u r n e d  t o  N e u t r a l  o r  L 2  a s  a p p r o p r i a t e .

b) C o n t r o l .  T h e  c o n t r o l  s u p p l y  i s  c o n n e c t e d  t o  t e r m i n a l s  8  a n d  9  o r
10. T e r m i n a l  8  i s  t h e  n e u t r a l  o r  r e f e r e n c e  l i n e  c o n n e c t i o n  w h i l e
t e r m i n a l  9  i s  u s e d  o n l y  when t h e  c o n t r o l  s u p p l y  i s  240V.  T e r m i n a l
10 i s  u s e d  f o r  t h e  l i n e  s u p p l y  o t h e r  t h a n  2 4 0  ( a s  s p e c i f i e d  i n  t h e
i n s t r u m e n t  c o d e ) .  T h e  c o n t r o l  s u p p l y  m u s t  b e  w i t h i n  +10% t o  -15%
o f  t h e  n o m i n a l  r a t i n g .

RMS Vo l t a g e  R a t i n g

The Heavy C u r r e n t  s u p p l y  v o l t a g e  m u s t  b e  w i t h i n  10% o f  t h e  R a t e d  Vo l t a g e :

240V 2 1 6 - 2 6 4  v o l t s  RMS 4 4 0 V  3 9 6 - 4 7 8  v o l t s  RMS 6 6 0 V  5 9 4 - 7 2 6  v o l t s
RMS

4 . 2  C o n t r o l  S i g n a l  I n p u t

The a n a l o g u e  s i g n a l  f r o m  a  c o n t r o l l e r  s h o u l d  b e  connec ted  t o  t e r m i n a l s
5 a n d  6 .  T h e  c o r r e c t  p o l a r i t y  o f  t h i s  s u p p l y  m u s t  b e  o b s e r v e d .  i e .
t e r m i n a l  5  i s  p o s i t i v e  a n d  t e r m i n a l  6  i s  z e r o  v o l t s  r e f e r e n c e .  F o r
Manual i n p u t  t e r m i n a l  4  i s  p o s i t i v e ,  a n d  t e r m i n a l  1 2  i s  t h e  R e f e r e n c e
Vo l t a g e  O u t  ( f o r  a n  e x t e r n a l  5 K  ohm s e t p o i n t  p o t e n t i o m e t e r  o r  Ty p e  4 0 3
u n i t ) .

4 .3  P a r t i a l  L o a d  F a i l u r e  O u t p u t

P a r t i a l  L o a d  F a i l u r e  d e t e c t i o n  i s  f i t t e d  t o  t h e  s t a c k  a n d
a r e l a y  o u t p u t  i s  a v a i l a b l e  f r o m  t e r m i n a l s  1  a n d  2 ,  c o n t a c t s  b e i n g
open i n  t h e  a l a r m  s t a t e  ( F a i l  S a f e ) .  R e l a y  c o n t a c t  r a t i n g  i s  0 . 2 5 A a t
250Va.c..or30V d . c .  maximum. R e l e a s e  o f  t h i s  r e l a y  c o i n c i d e s  w i t h  t h e
i l l u m i n a t i o n  o f  t h e  P a r t i a l  L o a d  F a i l u r e  i n d i c a t o r  mounted o n  t h e  s t a c k .
When t h e  l o a d  c u r r e n t  a n d  v o l t a g e  s i g n a l s  i n d i c a t e  t h a t  p a r t  o f  t h e
load  i s  o p e n - c i r c u i t ,  t h e n  t h e  i n d i c a t o r  w i l l  b e  i l l u m i n a t e d  a n d  t h e
r e l a y  o u t p u t  w i l l  s w i t c h .  S u i t a b l e  f o r  d r i v i n g  a  Eu ro the rm  Type  6 0 3
Alarm C o l l e c t i o n  U n i t .

4 .4  C u r r e n t  L i m i t

C u r r e n t  L i m i t  i s  s u p p l i e d  a n d  a  f r o n t  p a n e l  c o n t r o l  i s  f i t t e d .
A l t e r n a t i v e l y  a n  e x t e r n a l  c u r r e n t  l i m i t  p o t e n t i o m e t e r  ( 1 0 K  ohms) m a y  b e
w i r e d  t o  t e r m i n a l  1 2  R e f e r e n c e  Vo l t a g e  O u t ,  z e r o  v o l t s  t e r m i n a l  6  a n d
c u r r e n t  l i m i t  s e t p o i n t  i n p u t  t e r m i n a l  1 4 .  T u r n  f r o n t  p a n e l  s e t p o i n t
c o n t r o l  t o  maximum f o r  e x t e r n a l  u s e .  I f  e x t e r n a l  c u r r e n t  l i m i t  i s  n o t
used ,  l i n k  t e r m i n a l s  1 2  a n d  1 4 .

4 .5  O t h e r  F a c i l i t i e s

Te r m i n a l  1 6  i s  t h e  I n h i b i t  I n p u t .  C o n n e c t  + 4  t o  +32 v o l t s  t o  i n h i b i t
the  o u t p u t  a t  t h e  n e x t  z e r o  c r o s s i n g .  O p e n  c i r c u i t  o r  - 2  t o  + 1  v o l t  t o
r e l e a s e .  T e r m i n a l  1 3  i s  t h e  S l a v e  D r i v e  O u t p u t  w h i c h  may b e  u s e d  t o
s l ave  o t h e r  s o l i d - s t a t e  c o n t a c t o r s .  T h i s  i s  a  d i g i t a l  s i g n a l ,
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n o m i n a l l y  1 0  V o l t s  a t  10mA. T e r m i n a l  3  i s  t h e  C u r r e n t  O u t  s i g n a l  f o r
m o n i t o r i n g  o r  d i a g n o s t i c  p u r p o s e s .  I t  i s  a  r e c t i f i e d  d . c .  s i g n a l
d i r e c t l y  p r o p o r t i o n a l  t o  t h e  c u r r e n t  i n  t h e  l o a d  a n d  n o m i n a l l y  4 . 8
Vo l t s  mean a t  t h e  r a t e d  c u r r e n t .  T e r m i n a l  1 5  i s  t h e  V o l t  s i g n a l  w h i c h
i s  t h e  f u l l -wave r e c t i f i e d  v o l t a g e  o u t p u t  s i g n a l  f o r  m o n i t o r i n g  o r
d i a g n o s t i c  p u r p o s e s .

PLF ALARM OUTPUT W(*)
PLF ALARM OUTPUT N/0(-)
CURRENT SIGNAL
MANUAL INPUT
AUTO INPUT+
INPUT OV COMMON
LINE 2 OR NIMp)
240V
LINE 1 (OTHER THAN 240V)

REFERENCE VOLTAGE OUT
SLAVE DRIVE OUTPUT
CURRENT LIMIT
V OUT SIGNAL
INHIBIT INPUT

4 . 6  C o n n e c t i o n  f o r  M u l t i - D r i v e

Vo l t a g e  S i g n a l  I n p u t s

+ 0

C o n t r o l  S i g n a l
e . g .  0 - 5 V

0-10V
1-5V

0

1
2
3
4
5
6
7
8
9
10
11
2
3
14
15
16

0

\--1)

Earth
20

Load
17

It

L
e

-11=F-1=Fi

Line
18

F i g u r e  3 .  C o n n e c t i o n s .

5
6

F i g u r e  4 .  V o l t a g e  S i g n a l  I n p u t  C o n n e c t i o n

P a r a l l e l  Connec ted .  A l l  t h y r i s t o r  U n i t s  m u s t  b e  t h e  same t y p e  a n d  i n p u t
s e l e c t i o n  e . g .  a l l  O-5V  i n p u t .
I n p u t  impedance i s  n o m i n a l l y  100K Ohms. C u r r e n t  r e q u i r e m e n t s  i s  0 .1mA
p e r  u n i t .
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C u r r e n t  S i g n a l  I n p u t s

C o n t r o l  S i g n a l
e . g .  0-5mA

0-10mA
0-20mA
4-20mA

F igu re  5 .  C u r r e n t  S i g n a l  I n p u t  C o n n e c t i o n .

Ser ies  Connec ted .  F o r  c u r r e n t  d r i v e  a  minimum o f  5  v o l t s  p e r  u n i t  i s
r e q u i r e d .

4 .7  P L F  S e t -Up P r o c e d u r e

Turn  PLF m u l t i - t u r n  p o t e n t i o m e t e r  c l o c k w i s e  u n t i l  t h e  PLF LED comes o n .
Then t u r n  t h e  p o t  b a c k  a n t i - c l o c k w i s e  s l o w l y  u n t i l  t h e  LED j u s t  goes
o f f .  C h e c k  t h a t  i t  h a s  b e e n  s e t  u p  c o r r e c t l y  b y  p r e s s i n g  t h e  t e s t
b u t t o n  S l .  T h e  LED s h o u l d  come o n ,  a n d  when t h e  b u t t o n  i s  r e l e a s e d ,  g o
o f f  a f t e r  a  s h o r t  d e l a y .  T h e  PLF i s  now s e t  f o r  a n  8% t o  10% i n c r e a s e
i n  l o a d  r e s i s t a n c e .  I f  t h e  LED does  n o t  come o n  r e p e a t  t h e  above
procedure  m o r e  c a r e f u l l y .

4 .8  C u r r e n t  L i m i t  S e t -Up P r o c e d u r e

Wi th  t h e  l o a d  c o n n e c t e d  t u r n  t h e  c u r r e n t  l i m i t  p o t e n t i o m e t e r  t o  minimum
p o s i t i o n  ( f u l l y  a n t i - c l o c k w i s e ) .  S e t  t h e  i n p u t  s i g n a l  t o  z e r o  a n d
s w i t c h  o n  t h e  s u p p l i e s .  T h e  r m s  o u t p u t  v o l t a g e  s h o u l d  b e  m i n i m a l .
I nc rease  t h e  i n p u t  s i g n a l  t o  a p p r o x i m a t e l y  100%. T h e  o u t p u t  v o l t a g e
shou ld  r e m a i n  b e l o w  15% o f  t h e  s u p p l y  v o l t a g e .  G r a d u a l l y  i n c r e a s e  t h e
c u r r e n t  l i m i t  p o t e n t i o m e t e r  a n d  c h e c k  t h a t  t h e  c u r r e n t  i n c r e a s e s
smoo th l y.  L e a v e  t h e  c u r r e n t  l i m i t  s e t  a t  t h e  maximum s a f e  c u r r e n t  f o r
t h e  l o a d .

4 .9  P r e s e t  and  D I L  S w i t c h  L o c a t i o n s

+10V ref
factory set

Rear of 461/4

ON PCB

Delayed triggering I n p u t  and mode
potentiometer D I L L  switch

Prese t  D e l a y e d  T r i g g e r i n g  a n d  Phase A n g l e  S t a r t

See P r e s e t  a n d  D I L  S w i t c h  L o c a t i o n s .  D e l a y e d  t r i g g e r i n g  i s  u s e d  o n
s i n g l e  c y c l e  c o n t r o l  o r  s l o w  c y c l e  s t a t i c  s w i t c h i n g .  W i t h  D I L  s w i t c h
5 ON, d e l a y e d  t r i g g e r i n g  i s  o b t a i n e d  b y  a d j u s t i n g  t h e  p o t e n t i o m e t e r
c l ockw ide .  U p  t o  9 0  d e g r e e s  t r i g g e r  a n g l e  i n  t h e  f i r s t  h a l f  c y c l e  i s
o b t a i n a b l e .  D e l a y e d  t r i g g e r i n g  o f  t h e  f i r s t  c y c l e  when u s i n g  s l o w
c y c l e  c o n t r o l  ( s w i t c h  6 )  c a n  s i m i l a r l y  b e  o b t a i n e d .  S w i t c h  7  a l l o w s
l o n g e r  s o f t  s t a r t  t i m e  p e r i o d s  u p  t o  a p p r o x i m a t e l y  0 . 2 5  seconds  when
i n  t h e  s l o w  c y c l e  mode.
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5 .0  T y p i c a l  W i r i n g  Schemes

C o n t r o l l e r s  O u t p u t  O p t i o n s

093 071 0 0 8 070 013 024
017 147 0 6 0 071 015 123
018 148 0 6 8 072 017 125
070 601 0 6 9 073 021
810
a) Three Phase  F a s t  C y c l i n g  S y n c h r o n i s e d Four W i r e

S t a r  L o a d  u s i n g  a n  017 C o n t r o l l e r .

S u i t a b l e  E u r o t h e r m  C o n t r o l l e r s  a n d  t h e i r  a p p r o p r i a t e  o p t i o n s  a r e  l i s t e d
below:

b) T h r e e  Phase ,  F a s t  C y c l i n g ,  C l o s e d  D e l t a  S y n c h r o n i s e d  Sys tem
u s i n g  a n  0 7 0  C o n t r o l l e r  w i t h  P. L . F .  t o  I n d i c a t e  L o s s  o f  A r m .

c) S i n g l e  Phase F a s t  C y c l i n g  S T: t e m  u s i n g  a  601  C o n t r o l l e r  a n d
G i v i n g  A u d i b l e  Warn ing  o f  P a r t i a l  L o a d  F a i l u r e  u s i n g  6 0 3  M o d u l e .

5 210
N

r
H.

E
L I
LL

Load

601 03.01507cr 021

4 1 4 4 6 1 - 2 E S m , m

. _
IV N  I T

20
22
2. 21

603
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V OUT

0vPOWERSUPPLY
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SWITCHESINPUTBUFFER

El MONO
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Elm 0 . 6  msmpg ZR SERO-AUTORANGING150 OVER RAMPSFILTER

INTEGRATOR

MONO
..1113.6PHASEI AHNGLECOMPARATOR

6SLOWCYCLE

 5 SINGLEoN)— CYCLE7-1
-1101)-. SoftStart
DELAYEDTRIGGERING

ISOLATIONBOUNDARY i2SKHz13nalaPULSEOSCILLATOR
FUSE

H SLAVEFIRING
I LIMIT FIZIINHIBIT 116
I OUT 13

INHIBITMAINSFAILVOLTAGEFEEDBACKVOSPANLTS
2I LIMI TFACIA
!CURRENT LIMITEXT. CONNECTIONS

14RS

IVPLF
I Q

ADJUSTTEST AL
(049 0FASCIA

m

L i  LINE 1

TH2

E

E-
LOAD

LOAD

LINE 2 OR
NEUTRAL
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6 . 0  C I R C U I T  DESCRIPTION

6 .1  P o w e r  S u p p l i e s

The c o n t r o l  a . c .  s u p p l y  i s  a p p l i e d  t o  p i n s  8  a n d  9  o r  1 0 .  P i n  9  i s
a lways 240V c o n t r o l  s u p p l y  i n p u t  w h i l e  p i n  1 0  i s  120V o r  l i n e  v o l t a g e
( o t h e r  t h a n  240V) s p e c i f i e d  b y  t h e  c u s t o m e r.

The t r a n s f o r m e r  s e c o n d a r y  i s  c e n t r e - t a p p e d  a t  a  - , om ina l  24V  a . c .  T h e
o u t p u t  i s  f u l l -wave r e c t i f i e d  b y  d i o d e s  D l  t o  D4  a n d  smoothed t o
p r o v i d e  t h e  d . c .  s u p p l i e s  f o r  t h e  p u l s e  t r i g g e r i n g  t r a n s f o r m e r  a n d  t h e
+15V, - 1 5 V  a n d  +10V c i r c u i t s .

The s t a b i l i s e d  +15V g e n e r a t e d  b y  I C 2 / 7  a n d  T l  a d j u s t e d  b y  P l ,  a n d  - 1 5 V
r a i l  g e n e r a t e d  b y  I C 2 / 1  a n d  T2  s u p p l y  t h e  c o n t r o l  c i r c u i t .  T h e  +10V
r e f e r e n c e  o n  p i n  1 2 ,  g e n e r a t e d  b y  I C 3 / 1  f r d t h  t h e  - 1 5 V  r a i l ,  o n l y
s u p p l i e s  a n  o u t p u t  f o r  manua l  c o n t r o l  o r  a n  e x t e r n a l  c u r r e n t  l i m i t
s e t p o i n t .

6 . 2  M a i n s  S y n c h r o n i s i n g

The m a i n s  s i g n a l  r e q u i r e d  f o r  s y n c h r o n i s i n g  t h e  f i r i n g  i s  d e r i v e d  f r o m
t h e  s e c o n d a r y  o f  t h e  m a i n s  power  s u p p l y  t r a n s f o r m e r .  T h i s  s i g n a l  i s
f i l t e r e d  ( 1 5  )  t o  p r e v e n t  l i n e  d i s t u r b a n c e s  f r o m  a f f e c t i n g  t h e  ramps .
The f i l t e r  i s  f r e q u e n c y  compensated f o r  5 0  o r  6 0 H z .  T h e  a . c .  s i g n a l
i s  0 .5ms  w i d e  a n d  i s  a v a i l a b l e  a t  d i a g n o s t i c  p o i n t  1 7 .  T h i s  i s  t h e
zero - c r o s s o v e r  r e s e t  p u l s e .  T h e  p u l s e  i s  s o  p o s i t i o n e d  t h a t  c o n t r o l
i s  a c h i e v e d  f r o m  1 0  t o  1800  c o n d u c t i o n .

The z e r o - c r o s s o v e r  p u l s e  i s  u s e d  t o  r e s e t  t h e  a u t o - r a n g i n g  ramps I C 5 / 7
and I C 5 / 1 ,  a v a i l a b l e  a t  d i a g n o s t i c  p o i n t  1 9 .

6 . 3  L o a d  Vo l t a g e  Feedback

The l o a d  v o l t a g e  s i g n a l  i s  d e r i v e d  f r o m  t h e  f u l l -wave r e c t i f i e d  v o l t a g e
o f  t h e  ma ins  t r a n s f o r m e r  ( d i a g n o s t i c  p o i n t  1 2 ) ,  g a t e d  w i t h  t h e  command
t o  f i r e  s i g n a l  a t  I C 8 / 7 .  V a r y i n g  t h e  g a i n  o f  t h i s  v o l t a g e  f e e d b a c k
a m p l i f i e r  w i t h  P3 a d j u s t s  t h e  o u t p u t  l o a d  v o l t a g e  t o  s e t p o i n t  r e l a t i o n -
s h i p .  T h i s  i s  n o r m a l l y  s e t  t o  g i v e  maximum o u t p u t  a t  0 . 8 5  o f  i n p u t
(4.2V s p a n ,  z e r o  a t  0 . 1 5 V ) ,  s o  t h a t  w i t h  -10% mains4- f u l l  power  c a n
s t i l l  b e  o b t a i n e d .  S u p p l y  r e j e c t i o n  i s  -  1 . 5 V  f o r  -  10% s u p p l y
v a r i a t i o n .

6 . 4  C o n t r o l  C i r c u i t

The c o n t r o l  s i g n a l  t o  t h e  i n p u t  b u f f e r  I C 8 / 1  i s  a v a i l a b l e  o n  d i a g n o s t i c
p o i n t  4 .  I t  i s  a p p l i e d  be tween  p i n s  5  ( + )  ( d i a g n o s t i c  p o i n t  2 )  a n d  p i n
6 ( O V ) .  T h e  i n p u t s  a r e  summing,  s o  unused  i n p u t s  s h o u l d  b e  d i s c o n n e c t e d .

10
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6.4 C o n t r o l  C i r c u i t  C o n t . . .

I n p u t
Range

Swi tch  1 Sw i t ch  2 Swi tch  3 Sw i t ch  4

0 0 0
0 0 0
1 0 0

I  I I I I ! I
(J1r Ln lc)

00HOHO

1 0 0
0 1 0
O 1 0
1 1 0
1 1 0
O 1 1
1 1 1

I n p u t  Range
(Manual)

Sw i t ch  1 Swi tch  2

0-5V
0-10V
1 .25 -6 .25V
1 .25 -11 .25V

0
1
0
1

0
0
1
1

The i n p u t  swi tches 1  t o  4  c a n  b e  s e t  t o  c a t e r  f o r  a  w i d e  r a n g e  o f
vo l tage  o r  c u r r e n t  i n p u t s .

Table 1  I n p u t  A m p l i f i e r  Swi tches  1  -  4

1
denotes

ON

The manua l  i n p u t  c a n  b e  u s e d  f o r  t e s t  o r  manua l  c o n t r o l .  S w i t c h e s
1 a n d  2  s e t  t h e  i n p u t  s c a l i n g  ( n o r m a l l y  O-5V f o r  c o n t r o l )  i n  t h e
f o l l o w i n g  t a b l e :

Ta b l e  2 .

The i n p u t  b u f f e r  i s  n o r m a l i s e d  f o r  0 - 5 V  c o n t r o l .  I t  i s  a v a i l a b l e
on d i a g n o s t i c  p o i n t  8  a n d  i s  compared w i t h  t h e  l o a d  v o l t a g e
feedback s i g n a l  ( i . e .  V 2  f e e d b a c k ) .  T h e  s i g n a l  i s  t h e n  i n t e g r a t e d
by TC9/7  t o  form t h e  phase a n g l e  demand s i g n a l  f o r  t r i g g e r i n g  t h e
t h y r i s t o r  ( d i g n o s t i c  p o i n t  1 0 ) .

The phase - a n g l e  demand s i g n a l  i s  compared ( I C 5 / 1 )  w i t h  t h e  m a i n s
synch ron i sed  ramps .  W h e n  t h e  ramp v o l t a g e  exceeds  t h e  demand,
the  comparator s w i t c h e s  ( d i a g n o s t i c  p o i n t  15 )  t o  s t a r t  t h e  p u l s e
o s c i l l a t o r  T4 a n d  T 5  w h i c h  w i l l  t r i g g e r  t h e  t h y r i s t o r s .  T h e  h i g h
f requency  pu lse  o s c i l l a t o r  (25KHz a t  d i a g n o s t i c  p o i n t  13 )  e n s u r e s
t h a t  l o a d  ' p i c k - u p °  p r o b l e m s  d o  n o t  o c c u r  w i t h  h i g h l y  i n d u c t i v e
l o a d s .  T h e  p u l s e  t r a i n  l e n g t h  i s  l i m i t e d  t o  3 .3ms  t o  i m p r o v e  power
s u p p l y  d r a i n  a n d  g a t e  d i s s i p a t i o n .
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6.5  F i r i n g  Modes a n d  S u p p l y  F requency

Mode Swi t ch  5 Swi tch  6 Swi tch  7 Sw i t ch  8

Phase A n g l e 0 0 0 -
S i n g l e  C y c l e 1 0 0 -
Fas t  C y c l e * 1 1 0 -
PA S t a r t  FC 1 1 1 -
50 Hz - - - 1
60 Hz - - - 0

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

a) P h a s e  A n g l e  ( P. A . )

b) S i n g l e  C y c l e

c) F a s t  C y c l e  ( F. C . )

d) S l o w  C y c l e  ( S . C . )

e) P . A .  S t a r t  F. C .  o r  S l o w  C y c l e .

The s w i t c h e s  t o  s e l e c t  e a c h  mode a r e  t a b u l a t e d  b e l o w.  0  means OFF,
1 means ON.

Ta b l e  3  Mode S w i t c h e s

*Slow c y c l e  s w i t c h  p o s i t i o n s  a r e  t h e  same a s  f o r  F a s t  C y c l e ,  b u t
c a p a c i t o r  C27 i s  i n c r e a s e d  i n  v a l u e .

L i n k  8  m u s t  b e  u s e d  t o  s e t  t h e  1 5 °  f i l t e r  t o  t h e  s u p p l y  f r e q u e n c y.

The i n p u t  s i g n a l ,  w h i c h  a p p e a r s  a s  0  t o  5  v o l t s  a t  I C 8 / 1 ,  i s
i n t e g r a t e d  b y  LC9/7  a n d  C27 w h i c h  i s  1 p f  f o r  a l l  modes e x c e p t
s low c y c l e  when i t  i s  l O p f .  L o a d  v o l t a g e  f e e d b a c k  ( V 2 )  a n d  c u r r e n t
l i m i t  f e e d b a c k  ( 1 2 )  a r e  f e d  i n t o  t h e  i n p u t  o f  t h e  i n t e g r a t o r .

The o u t p u t  o f  t h e  i n t e g r a t o r  i s  f e d  w i t h  t h e  c u r r e n t  l i m i t  s i g n a l
t o  t h e  phase - a n g l e  c o m p a r a t o r  I C 5 / 1 .  F o r  w h o l e  c y c l e  o p e r a t i o n ,
t h e  i n t e g r a t o r  o u t p u t  a l s o  g o e s  t o  h y s t e r e t i c  s w i t c h  I C 9 / 1  w h i c h
has a  squarewave o u t p u t  w i t h  v a r i a b l e  mark -space  r a t i o .  T h e  ON
p e r i o d  o f  t h e  mark - s p a c e  r a t i o  i s  d e t e r m i n e d  b y  t h e  i n p u t  v o l t a g e
and t h e  OFF p e r i o d  b y  t h e  l o a d  f e e d b a c k  v o l t a g e .  T h i s  w i l l  g i v e
a t r a p e z o i d a l  shape  t o  t h e  wave fo rm ,  w i t h  e q u a l  ON/OFF r a t i o  a t
50% p o w e r.

The s i g n a l  i s  t h e n  p a s s e d  t h r o u g h  a  t i m e - d e l a y  a m p l i f i e r  ( I C 7 / 1 )
wh ich  i s  a d j u s t a b l e  b y  P4 a n d  n o r m a l l y  s e t  a n t i c l o c k w i s e  f o r  n o
d e l a y.  P r e s e t  d e l a y e d  t r i g g e r i n g  i s  u s e d  f o r  w h o l e  c y c l e  c o n t r o l
where u p  t o  900  t r i g g e r  a n g l e  i n  t h e  f i r s t  h a l f  c y c l e  i s
o b t a i n a b l e .

S w i t c h  7  i s  made when a  p r e s e t  ' s o f t - s t a r t '  ( p h a s e  a n g l e  s t a r t )
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i s  r e q u i r e d .  T h i s  d r a m a t i c a l l y  i n c r e a s e s  t h e  r a m p i n g  u p  t i m e
c o n s t a n t ,  f o r  u s e  o n  f a s t  c y c l e  o r  s l o w  c y c l e .  F o r  phase  a n g l e
f i r i n g  t h e  h y s t e r e t i c  s w i t c h  I C 9 / 1  a n d  i n t e g r a t o r  I C 7 / 1  a r e  o u t
o f  c i r c u i t .

6 .6  C u r r e n t  L i m i t

C u r r e n t  l i m i t  a c t i o n  i s  o b t a i n e d  b y  phase  a n g l e  f i r i n g  c o n t r o l  a n d
can b e  u s e d  i n  a l l  f i r i n g  m o d e s .  F o r  f r o n t  p a n e l  c u r r e n t  l i m i t
s e t t i n g  u s i n g  P 5 ,  t h e  +10V r e f e r e n c e  o n  p i n  1 2  m u s t  b e  c o n n e c t e d
t o  t h e  c u r r e n t  l i m i t  s e t p o i n t  p i n  1 4 .  I f  e x t e r n a l  c u r r e n t  l i m i t
c o n t r o l  i s  u s e d ,  t h e  +10V r e f e r e n c e  s h o u l d  b e  c o n n e c t e d  t o  t h e
e x t e r n a l  c u r r e n t  l i m i t  p o t e n t i o m e t e r  w i t h  i t s  a n t i c l o c k w i s e  e n d
connected t o  OV p i n  6 .

The w i p e r  c o n n e c t s  t o  t h e  c u r r e n t  l i m i t  s e t p o i n t  p i n  1 4  a n d  P5 i s
t u r n e d  t o  i t s  maximum p o s i t i o n .  C u r r e n t  l i m i t  s e t p o i n t  i s  i n v e r t e d
and b u f f e r e d  b y  I C 1 0 / 7 .  T h e  s e t t i n g  c u r r e n t  s i g n a l  a n d  a  l o a d
c u r r e n t  s q u a r e  s i g n a l  a r e  compared b y  a n  e r r o r  i n t e g r a t o r  I C 1 0 / 1 .
T h i s  e r r o r  i n t e g r a t o r  h a s  a  t i m e  c o n s t a n t  w h i c h  i s  a b o u t  t e n  t i m e s
the  m a i n s  p e r i o d i c  s q u a r e  s i g n a l .  N o t e  t h a t  t h e  c u r r e n t  s i g n a l  i s
f u l l  wave r e c t i f i e d  a n d  a p p l i e d  t o  t h e  s q u a r i n g  c i r c u i t  a r o u n d  T l l .

Vo i s  t h e  o u t p u t  v o l t a g e  change  o f  t h e  e r r o r  i n t e g r a t o r .

I  s e t  i s  t h e  p r e - s e t  c u r r e n t  l i m i t .

I  l o a d  i s  a v e r a g e  v a l u e  o f  l o a d  s q u a r e  c u r r e n t .

The v o l t a g e  Vo  i s  n o r m a l l y  h i g h  when I  s e t  >  I  l o a d  a n d  r e v e r s e
b iases  d i o d e  D27.  A n  o v e r l o a d  c o n d i t i o n  o c c u r s  when I  l o a d  >
I  s e t  a n d  Vo  goes  l o w ,  t h u s  f o r w a r d  b i a s i n g  t h e  d i o d e  D27 .  T h i s
low s i g n a l  w i l l  i n h i b i t  t h e  g a t e  p u l s e s ,  s o  p r o v i d i n g  c u r r e n t
l i m i t .

6 . 7  I n h i b i t  a n d  Ma ins  F a i l

T r a n s i s t o r  T 8  i s  h e l d  i n  a  n o n - c o n d u c t i n g  s t a t e  b y  t h e  n e g a t i v e
c u r r e n t  d e r i v e d  f r o m  D2/D4 i n  t h e  power  s u p p l y .  W i t h  T8  o f f ,  T 9
i s  h e l d  o f f  a n d  i t s  c o l l e c t o r  w i l l  b e  a t  - 1 5 V.

When t h e  +10V v o l t  i n h i b i t  s i g n a l  i s  a p p l i e d  t o  t e r m i n a l  1 6  i t
o v e r r i d e s  t h e  n e g a t i v e  c u r r e n t  a t  T 8  b a s e  a n d  t u r n s  i t  o n .  T 9  i s
t h e r e f o r e  t u r n e d  o n ,  a n d  i t s  c o l l e c t o r  g o e s  t o  +15  v o l t s .

C u r r e n t  t h r o u g h  R120 a n d  D28 r e s e t s  t h e  c u r r e n t  i n t e g r a t o r  I C 1 0 / 1
which  o p e r a t e s  c u r r e n t  l i m i t i n g .  C u r r e n t  t h r o u g h  R I 1 7  a n d  D26
r e s e t s  t h e  i n p u t  i n t e g r a t o r .

When t h e  m a i n s  v o l t a g e  f a i l s ,  t h e  n e g a t i v e  c u r r e n t  f e d  f r o m  D2/D4
t o  T 8  b a s e  i s  removed  i m m e d i a t e l y,  a l l o w i n g  R110  t o  t u r n  o n  T 8
b e f o r e  t h e  s u p p l y  r a i l s  c o l l a p s e .
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6 .8  P a r t i a l  L o a d  F a i l u r e  (PLF)  O p e r a t i o n

The r e c t i f i e d  c u r r e n t  t r a n s f o r m e r  s i g n a l  p r o v i d e s  a n  i n p u t  v i a  R50/R49
to  t h e  i n v e r t e r / s c a l e r  I C 6 / 1  w h i c h  r e p r e s e n t s  t h e  l o a d  c u r r e n t .  T h i s
i s  a d j u s t e d  b y  P 2 ,  t h e  s e t  PLF c o n t r o l ,  w i t h  c o r r e c t  l o a d  c u r r e n t
a p p l i e d .  I t  p r o v i d e s  a  n e g a t i v e  s i g n a l  v i a  R55,  n o m i n a l l y  e q u a l  a n d
o p p o s i t e  t o  t h e  l o a d  v o l t a g e  s i g n a l  v i a  R56 a p p l i e d  t o  t h e  v i r t u a l
e a r t h  c o m p a r a t o r  I C 6 / 7 .  T h e  sum o f  t w o  n o m i n a l l y  e q u a l  a n d  o p p o s i t e
c u r r e n t s  i s  compared  w i t h  z e r o .

The s i g n a l  f r o m  t h e  c u r r e n t  t r a n s f o r m e r  i s  f u l l -wave r e c t i f i e d
(unsmoothed) b e f o r e  b e i n g  a p p l i e d  t o  t h e  PLF c i r c u i t .  T h i s  i s  t o
average- o u t  a n y  i n e q u a l i t i e s  be tween  p o s i t i v e  a n d  n e g a t i v e  h a l f - c y c l e s .

Under n o r m a l  l o a d  c o n d i t i o n s ,  t h e  o u t p u t  o f  I C 6 / 7  w i l l  b e  p u l s i n g
n e g a t i v e  w i t h  e a c h  h a l f  c y c l e ,  c h a r g i n g  C22 n e g a t i v e l y  b u t  a t  a  v a l u e
more p o s i t i v e  t h a n  t h a t  a t  I C 7 / 6 .  T h e  o u t p u t  o f  c o m p a r a t o r  I C 7 / 7  w i l l
be p o s i t i v e ,  k e e p i n g  T 6  s w i t c h e d  o n  a n d  t h e  r e l a y  e n e r g i s e d .  W h e n  t h e
load  c u r r e n t  d e c r e a s e s ,  d u e  t o  c 7 i l e r e  o f  o n e  e l e m e n t  o f  a  p a r a l l e l
l o a d  t o t  i n s t a n c e ,  t h e  o u t p u t  o f  1 0 6 / 7  i n c r e a s e s  n e g a t i v e l y .  T h e  o u t -
p u t  o f  1 0 7 / 7  g o e s  n e g a t i v e ,  t u r n s  o n  t h e  PLF LED a n d  t u r n s  o f f  T 6 ,
r e l e a s i n g  t h e  r e l a y .  T r a n s i s t o r  T12 l a t c h e s  t h e  s y s t e m .

6 . 9  S U P P R E S S I O N  AND GATING BOARD

Refe r  t o  F i g u r e  1 2  -  S u p p r e s s i o n  a n d  G a t i a  B o a r d  C i i_eaL t

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

For a  l e a d i n g  p o w e r  f a c t o r  t h e  t r i g g e r i n g  o f  t h e  t h y r i s t o r  a t
maximum power  h a s  t o  b e  i n h i b i t e d  u n t i l  t h e  v o l t a g e  h a s  a l s o  r i s e n
through z e r o  a t  p o i n t  ( a )  ( s e e  1-e1,7,w;. O n c r ,  a  t h y r i s t o r  hae. 1 L r e d ,
the  t r i g g e r  p u l s e s  a r e  removed t o  ensu re  t h a t  t h e  t h y r i t r t  ! a l m s
o f f  a s  t h e  f o r w a r d  d i r e c t i o n  c u r r e n t  r educed  t o  z e r o ,  p o i n t  ( U ) ,  t h u s
e n s u r i n g  t h a t  t h e  t h y r i s t o r  o n l y  s u p p l i e s  t h e  l o a d  w h i l e  v o l t a g e  a n d
c u r r e n t  a r e  i n  t h e  same d i r e c t i o n .  S h o u l d  t h e  power  aemand h e  l e s s
than maximum t h e  t h y r i s t o r  w i l l  f i r e  a s  d i c t a t e d  b y  t h e  phase  a n g l e
t r i g g e r  p u l s e s ,  p r o v i d e d  t h a t  l o a d  v o l t a g e  a n d  c u r r e n t  a r e  i n  t h e
same d i r e c t i o n ,  a n y  f i r i n g  w h e n  l o a d  v o l t a g e  a n d  c u r r e n t  a r e  i n
o p p o s i t e  d i r e c t i o n  b e i n g  i n h i b i t e d .

Pulse- g a t i n g  L o a d  Vo l t a g e  a n d  C u r r e n t  Waveforms
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O s c i l l a t o r  p u l s e s  f r o m  t h e  m a i n  b o a r d  a r e  f e d  t o  S1  ( + 2 4 v )  a n d  S 2 .
They a r e  b u r s t s  o f  p u l s e s  a t  25kHz o f  3 . 3  ms d u r a t i o n .  T i  i s
n o r m a l l y  o n .  T h e  p o s i t i v e  g o i n g  o s c i l l a t o r  p u l s e s  t u r n  T i  o f f .
The g a t i n g  s i g n a l s  o n  S5 a n d  S6 a r e  a n t i -phase  v o l t a g e s  d e r i v e d
f rom t h e  m a i n s  t r a n s f o r m e r  o n  t h e  m a i n  b o a r d .  D e p e n d i n g  o n  w h i c h
o f  t h e  g a t i n g  s i g n a l s  i s  p o s i t i v e  g o i n g ,  t h e  p u l s e s  a r e  r o u t e d  v i a
T5 o r  T 4  t o  TX1 o r  TX2.  W h e n  S5  i s  p o s i t i v e  t h e  p u l s e s  a r e  r o u t e d
t o  TX2 a n d  when S6 i s  p o s i t i v e  t h e y  a r e  r o u t e d  t o  TX1 .

Z l ,  D 7  a n d  Z 2 ,  D 8  c l a m p  t h e  n e g a t i v e  s w i n g s  o n  TX1 a n d  TX2 ,  f o r  c o r e
' f l u x  r e s e t t i n g ' a t  t h e  h i g h  p u l s e  f r e q u e n c y.

Components f o r  c u r r e n t  f e e d b a c k  o p e r a t i o n  a r e  a l s o  l o c a t e d  o n  t h i s
boa rd .  C u r r e n t  i n  t h e  l o a d  i s  d e t e c t e d  b y  t h e  c u r r e n t  t r a n s f o r m e r ,
r e c t i f i e d  b y  t h e  d i o d e  b r i d g e  D1-D4 a n d  a  v o l t a g e  d e v e l o p e d  a c r o s s
burden  r e s i s t o r s  R6 a n d  R7.  T h i s  i s  t h e n  f e d  v i a  S3  t o  t h e  m a i n
boa rd .

6 .10  A d d i t i o n a l  F e a t u r e s

These i n c l u d e  S l a v e  F i r i n g ,  F u s e  F a i l  I n d i c a t i o n ,  C u r r e n t  O u t ,  V o l t a g e
Out a n d  D i a g n o s t i c  F a c i l i t y .  T e r m i n a l  1 3  i s  t h e  s l a v e  f i r i n g  o u t p u t
wh i ch  may b e  u s e d  t o  s l a v e  o t h e r  t h y r i s t o r  u n i t s .  T h i s  i s  a  d i g i t a l
s i g n a l ,  n o m i n a l l y  >  1 0  v o l t s  a t  10mA. I f  a  f u s e  f a i l s ,  t h e  f r o n t  p a n e l
f u s e  f a i l  l a m p  i l l u m i n a t e s ,  p r o v i d e d  t h e  l o a d  i s  s t i l l  c o n n e c t e d .
Te r m i n a l  3  i s  t h e  c u r r e n t  o u t  s i g n a l  f o r  m o n i t o r i n g  o r  d i a g n o s t i c
pu rposes .  I t  i s  a  r e c t i f i e d  d . c .  s i g n a l  d i r e c t l y  p r o p o r t i o n a l  t o  t h e
c u r r e n t  i n  t h e  l o a d ,  a n d  n o m i n a l l y  4 . 8 v o l t s  mean ( o n  h i g h  impedance
meter )  a t  t h e  r a t e d  c u r r e n t .  T e r m i n a l  1 5  i s  t h e  v o l t a g e  o u t  s i g n a l
wh i ch  i s  t h e  f u l l -wave r e c t i f i e d  v o l t a g e  o u t p u t  s i g n a l  f o r  m o n i t o r i n g
o r  d i a g n o s t i c  p u r p o s e s .

The d i a g n o s t i c  f a c i l i t y  i s  a  2 0  w a y  f a s c i a  s o c k e t  o n  t h e  t h y r i s t o r
u n i t  f r o n t  p a n e l ,  w h i c h  i s  w i r e d  t o  2 0  m o n i t o r i n g  p o i n t s  i n  t h e
c i r c u i t .  C o n n e c t i o n  o f  t h e  t y p e  2 6 0  d i a g n o s t i c  u n i t  a l l o w s  m o n i t o r i n g ,
commiss ion ing  o r  t e s t i n g  f o r  f a u l t  c o n d i t i o n s .  T h e  d i g i t a l  p a n e l  m e t e r
a l l o w s  a c c u r a t e  measurements t o  b e  made o f  a l l  t h e  i m p o r t a n t  a n a l o g u e
s i g n a l s  w i t h i n  t h e  u n i t ,  t h e  s i g n a l  b e i n g  d i s p l a y e d  o n  a n  o s c i l l o s c o p e
by d i r e c t  c o n n e c t i o n  t o  t h e  d i a g n o s t i c  u n i t .  P o s i t i o n s  1  t o  2 0  o f  t h e
r o t a r y  s w i t c h  a l l o w  measurements w h i c h  c a n  b e  compared  w i t h  t h o s e
i l l u s t r a t e d  o n  t h e  d i a g n o s t i c  u n i t  t e s t  c a r d s .
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7 . 0  D I S M A N T L I N G  INSTRUCTIONS

7.1 M o d u l e  D i s c o n n e c t i o n

The u n i t s  a r e  p l u g g e d  i n t o  b a s e p l a t e s  w h i c h  a r e  w i r e d  a n d  s e c u r e d  t o
e i t h e r  a  w a l l / b u l k h e a d  o r  D I N  r a i l s .  U n i t s  may b e  u n p l u g g e d  w i t h  power
on b u t  i t  i s  a d v i s a b l e  t o  s w i t c h  o f f  t h e  power  f i r s t  w h e n  t h e r e  i s  a
p o s s i b i l i t y  o f  a  f a u l t  c o n d i t i o n  w h i c h  c o u l d  cause  a r c i n g  a c r o s s  t h e
c o n t a c t s .
WARNING: T H E  HEATSINK MAY BE HOT. T A K E  GREAT CARE.

Release t h e  t o p  q u a r t e r - t u r n  f a s t e n e r  a n d  p u l l  t h e  u n i t  down t o  2 0 °
below h o r i z o n t a l  a n d  u n c l i p  t h e  l o w e r  edge .

To r e f i t  t h e  u n i t  i n  t h e  b a s e p l a t e  l o c a t e  t h e  b o t t o m  c o r n e r  p i v o t  w i t h
the  u n i t  a t  2 0 °  t o  h o r i z o n t a l  a n d  l e v e r  t h e  u n i t  i n t o  i t s  h o r i z o n t a l
p o s i t i o n .  S e c u r e  w i t h  t h e  q u a r t e r - t u r n  f a s t e n e r  a t  t h e  t o p .

7 .2  F u s e  R a t i n g  a n d  A c c e s s

I f  a  f u s e  f a i l s ,  i n d i c a t e d  b y  i l l u m i n a t i o n  o f  t h e  Fuse  F a i l u r e  i n d i c a t o r ,
d i s c o n n e c t  t h e  s u p p l y  f r o m  t h e  t h y r i s t o r  u n i t  a n d  u n p l u g  i t  f r o m  i t s
b a s e p l a t e  a s  d e s c r i b e d  a b o v e .  T h e  f u s e  i s  l o c a t e d  a t  t h e  r e a r  a n d  i s
v i s i b l e .  T a k e  o u t  t h e  f a u l t y  f u s e  b y  remov ing  t h e  s c r e w  a t  e i t h e r  e n d
o f  t h e  f u s e .  R e p l a c e  t h e  f a u l t y  f u s e  w i t h  t h e  c o r r e c t  r e p l a c e m e n t  t y p e
as i n d i c a t e d  i n  t h e  t a b l e  i n  t h e  Suggested  Spa res  s e c t i o n .  D o  n o t  u s e
any o t h e r  t y p e  o r  f u s e  w i r e  a s  t h i s  w i l l  a l m o s t  c e r t a i n l y  cause  c o n -
s i d e r a b l e  damage t o  t h e  u n i t  t h e  n e x t  t i m e  a  s h o r t  c i r c u i t  l o a d  f a u l t
o c c u r s .  T h e  u s e  o f  a n y  o t h e r  f u s e  t h a n  t h a t  recommended i n  t h e  t a b l e
o f  s u g g e s t e d  s p a r e s  w i l l  i n v a l i d a t e  t h e  g u a r a n t e e .

7 .3  A c c e s s  t o  t h e  P r i n t e d  C i r c u i t  B o a r d

Remove t h e  u n i t  f r o m  i t s  b a s e p l a t e  a s  d e s c r i b e d  above .  L a y  i t  o n  a
f l a t  s u r f a c e  w i t h  t h e  h e a t s i n k  o n  t h e  u n d e r s i d e .  L i f t  t h e  b a c k  edge  c f
t h e  b l a c k  c o v e r  c l e a r  o f  t h e  c a s t i n g  a t  t h e  b a c k  o f  t h e  u n i t ,  a t  t h e
same t i m e  s l i d i n g  t h e  c o v e r  t o w a r d s  t h e  b a c k .  T h e  c o v e r  w i l l  s l i d e  a l l
t h e  w a y  o u t .  P r e s s  down o n  t h e  p l a s t i c  t a b s  a t  t h e  t o p  a n d  b o t t o m  o f
t h e  p r i n t e d  c i r c u i t  b o a r d  a n d  a t  t h e  same t i m e  s l i d e  t h e  b o a r d  t o  t h e
r e a r  s l i g h t l y .  T h e  b o a r d  c a n  t h e n  b e  l i f t e d  f o r  a c c e s s  t o  t h e  component
s i d e .

Be fo re  r e f i t t i n g  t h e  b o a r d ,  n o t e  t h a t  t h e  " l o a d  f a i l "  LED a n d  " a d j u s t "
c o n t r o l  m u s t  l o c a t e  i n  t h e  f r o n t  p a n e l .

To r e f i t  t h e  b o a r d ,  p l a c e  t h e  c u t - o u t  s e c t i o n s  i n  p o s i t i o n  and  s l i d e
the  b o a r d  t o  t h e  f r o n t  o f  t h e  u n i t .  I t  w i l l  t h e n  l a t c h  i n  p l a c e .  T h e
b l a c k  c o v e r  m u s t  b e  r e f i t t e d  w i t h  t h e  c o r n e r  c u t - o u t s  f a c i n g  t h e  b a c k
o f  t h e  u n i t .
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8 . 0  S U G G E S T E D  SPARES

Up t o  2 2 7 V Up t o  6 6 0 V

15A 25A 15A 25A 40A 55A 75A 100A 125A 150A

GSA GSG GSG GSG GSG GSG GSG
- 25 - 1000 1000 1000 1 0 0 0 1000 1000 *

/ 2 5 / 4 0 / 5 5 /85. / 11 0 / 1 5 0

L350 L350 E1000 E1000 E1000 EE1000 EE1000 EE1000 *
/ 1 6 / ) S / 1 5 / 2 5 / 4 0 - / 9 0 / 1 1 0 / 1 5 0

FUD FUG FUF FUH FUR - FUH FUH FUH *
016 o25 015 025 0 4 0 085 11 0 150

15A 25A 40A 55A 75A

Up t o  2 4 0 V SOH060 SQH060 STH060 SUH060 CF016267

277 t o  4 4 0 V SOH120 SQH120 STH120 SUH120 CF016269

480  t o  5 0 0 V CF016270 CF016271 CF016272 CF016273 CF016275

550  t o  6 6 0 V CF016276 CF016277 CF016278 CF016279 CF016281

The  t a b l e  b e l o w  g i v e s  s o m e  o f  t h e  p a r t s ,  t o g e t h e r  w i t h  t h e i r  E u r o t h e r m
p a r t  n u m b e r s ,  w h i c h  m a y  b e  u s e f u l  f o r  s e r v i c i n g  t h e s e  u n i t s .  I t  i s
r e c o g n i s e d  t h a t  i t  i s  n o t  c o m p r e h e n s i v e  -  o n l y  f u l l  p a r t s  l i s t s  c o u l d
be  -  b u t  t h e  t a b l e  s h o u l d  a s s i s t  i n  o b t a i n i n g  r e p l a c e m e n t  p a r t s .

P l e a s e  r e f e r  t o  t h e  e x p l o d e d  v i e w  w h e n  o r d e r i n g  m e c h a n i c a l  p a r t s .

FUSES

E n g l i s h  E L e c t r i c
T y p e

I n t e r n a t i o n a l
R e c t i f i e r  T y p e

E u r o t h e r m
P a r t  N u m b e r

*  C o n s u l t  y o u r  L o c a l  E u r o t h e r m  E n g i n e e r .

THYRISTOR/TRIAC ASSEMBLY TYPES (CONTROL ELEMENT)
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