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The s u c c e s s f u l  o p e r a t i o n  of a l l  swi t chgea r  depends l a r g e l y  upon c a r e f u l  
e r e c t i o n ,  s y s t e m a t i c  i n s p e c t i o n  a t  r e g u l a r  i n t e r v a l s  and t h e  maintenance  of a l l  
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manual, t h e  p a r t  number where a p p l i c a b l e ,  and t h e  c o n t r a c t  number i f  known, w i t h  
any  enqu i ry .  
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THE "OS-A" RANGE OF OIL SWITCHES - GENERAL DESCRIPTION 

Basic Design Concept 

The "0s-A", "OS-AO" and "OS-AT" a r e  t h r e e  v e r s i o n s  of t h e  same o i l  swi tch  f o r  t h r e e  d i f f e r e n t  a p p l i c a t i o n s .  
The b a s i c  OS-A i a  an  indoor  e x t e n s i b l e  u n i t ,  OS-A0 i s  an outdoor  e x t e n s i b l e  u n i t ,  and OS-AT is an outdoor  
non-extensible u n i t  a v a i l a b l e  a s  a f ree-s tanding  o r  transformer-mounted equipment.  

A l l  v e r s i o n s  of t h e  swi tch  comply w i t h  t h e  requi rements  of B r i t i s h  S tandard  S p e c i f i c a t i o n  BS 5463:1977, "AC 
Switches of Rated Vol tage  above IkV", a s  a p p l i c a b l e  t o  g e n e r a l  purpose o i l  s w i t c h e s .  They a r e  s u i t a b l e  f o r  
making a c i r c u i t  under normal and abnormal c o n d i t i o n s  (e.8.  s h o r t  c i r c u i t s )  and f o r  breaking  a c i r c u i t  
under normal c o n d i t i o n s  o n l y ,  a t  system v o l t a g e s  up t o  15kV. r a t e d  normal c u r r e n t s  up t o  500A. and f a u l t  
l e v e l s  up t o  21.9kA. No s w i t c h  should  be employed on a system having a h i g h e r  v o l t a g e  o r  f a u l t  l e v e l  t h a n  
those  i n d i c a t e d  on i t s  d a t a  p l a t e  wi thout  p r i o r  approval  from Yorkshi re  Swi tchgear  6 Engineer ing  Co. Ltd .  

The swi tch  t a n k  (1343) houses a mainframe (1306) on which a r e  mounted two independent manual s p r i n g  
mechanisms, which o p e r a t e  t h e  main (1307) and e s r t h  (1311) s w i t c h e s  r e s p e c t i v e l y .  S e p a r a t e  o p e r a t i n g  
handle s t u b s  (1322, 1323) g i v e  independent c o n t r o l  of t h e  two s w i t c h e s ,  which a r e  mechanica l ly  i n t e r l o c k e d  
t o  prevent  incompat ib le  s w i t c h i n g  o p e r a t i o n s .  

Main Switch 

A f a u l t  making, load  breaking  o i l  swi tch  (130711308) p r o v i d e s  ONlOFF c o n t r o l  of t h e  main c i r c u i t  be tveen  
t h e  r e a r  bubhings and t h e  buabars  o r  f r o n t  c a b l e  box. The independent manual s p r i n g  mechanism e n s u r e s  
c o n s i s t e n t l y  r e l i a b l e  o p e r a t i o n  i r r e s p e c t i v e  of the  o p e r a t o r ' s  e f f o r t s .  

The main swi tch  is opera ted  by a removable handle  (1126) which i s  f i t t e d  t o  t h e  handle s t u b  (1322) a t  t h e  
l e f t  hand s i d e  of t h e  u n i t .  The mechanism (1307) d r i v e s  t h r e e  double s w i t c h  b lades  (1308) .  which a r e  
p ivoted  on connections t o  t h e  r e a r  bushings  (1367) ,  e i t h e r  i n t o  o r  out  of c o n t a c t  with f ixed  c o n t a c t s  
(1309) which a r e  connected through a moulding t o  t h e  busbars  o r  f r o n t  c a b l e  box. 

P o s i t i v e  ONIOFF i n d i c a t i o n  is g iven  by an i n d i c a t o r  (1331) v i s i b l e  through a windov i n  t h e  f r o n t  of t h e  
tank .  

For f u r t h e r  d e t a i l s ,  s e e  S e c t i o n  2 ,  "DETAILED DESCRIPTION OF M A I N  SWITCH". 

T e s t  Unit  

The curved connect ions  (1336) ,  mounted on t h e  swi tch  end of t h e  r e a r  bushings  (1367) .  can be engaged by a 
plug-in, t h r e e  phase t e s t  d e v i c e  (1319) t o  permit  h igh  v o l t a g e ,  c o n t i n u i t y  and i n j e c t e d  c u r r e n t  t e s t i n g  of 
t h e  rear-connected c a b l e  o r  t ransformer .  

The t e s t  device  is i n s e r t e d  through t e s t  a c c e s s  o r i f i c e s  (1317) i n  t h e  main cover (1318).  These o r i f i c e s  
a r e  normally covered and s e a l e d  by a supplementary t e s t  a c c e s s  cover  (1310).  For f u r t h e r  d e t a i l s ,  s e e  
paragraphs  1.73 through 1.77,  and sub-aection 8 .5 ,  "Cable T e s t i n g  Through t h e  O i l  Switch".  

E a r t h  Switch 

A second f a u l t  making o i l  swi tch  (131111312) c o n t r o l s  t h e  e a r t h i n g  of t h e  r e a r  bushings (1367) and thus  of 
t h e  rear-connected c a b l e  o r  t ransformer .  As i n  t h e  c a s e  of t h e  main s w i t c h ,  an independent manual s p r i n g  
mechanism e n s u r e s  c o n s i s t e n t l y  r e l i a b l e  o p e r a t i o n .  

The e a r t h  swi tch  is opera ted  by t h e  f i t t i n g  of t h e  removable handle (1126) t o  t h e  handle s t u b  (1323) a t  t h e  
r i g h t  hand s i d e  of t h e  u n i t .  The mechanism (1311) d r i v e s  t h r e e  s ta r -connected  e a r t h i n g  c o n t a c t s  (1312) 
i n t o  t h e  open ends of t h e  r i n g  c i r c u i t  main swi tch  b l a d e s  (1308) when t h e  l a t t e r  s r e  i n  the  OFF p o s i t i o n .  

P o s i t i v e  EARTH ONIOFF i n d i c a t i o n  is g iven  through t h e  same i n d i c a t o r  window (1331) a s  f o r  ON/OFF 
i n d i c a t i o n .  

The e a r t h  swi tch  has  t h e  same f u l l  r a t e d  making c a p a c i t y  a s  t h e  main s w i t c h ,  so t h a t  the  u n i t  can s a f e l y  be 
used t o  c o n t r o l  e i t h e r  incoming o r  outgoing  c i r c u i t s .  

For f u r t h e r  d e t a i l s ,  s e e  S e c t i o n  3 ,  "DETAILED DESCRIPTION OF EARTH SWITCH". 

C i r c u i t  Connections 

A# w i l l  be e v i d e n t  from t h e  foregoing ,  t h e  rear-connected c i r c u i t  e n t e r s  o r  l e a v e s  t h e  s v i t c h  tank (1343)  
through buahings  (1367) a t  t h e  upper r e a r  of t h e  u n i t .  Usual ly ,  a c a b l e  box (1166) ,  w i l l  be mounted on 
s t u d s  around t h e s e  bushings ,  and c a b l e  s o c k e t s  (1177) w i l l  be mounted a t  t h e  bushing ends.  In  t h e  c a s e  of 
a transformer-mounted OS-AT u n i t ,  t h e  bushings  w i l l  be connected d i r e c t l y  t o  t h e  t r a n s f o r m e r  HV l i n k s  o r  
t e r m i n a t i o n s .  

A r e a r  c a b l e  box t o  accept  a 3 c o r e  c a b l e  up t o  630 sq  mm ( 1  s q  i n )  c r o s s  s e c t i o n  approaching from below, 
w i l l  normally be provided. Where t h e  c a b l e  i s  t o  approach f r a n  above, an  a d d i t i o n a l  spacer  o r  " t h r o a t "  t o  
s t e p  t h e  c a b l e  box out  c l e a r  of t h e  tank  cover (1318) w i l l  be provided. 

An OS-AT u n i t  w i l l  have,  i n  a d d i t i o n ,  a l o r l e v e l  f r o n t  c a b l e  box of s i m i l a r  des ign .  A c a b l e  box des igned  
t o  be compound f i l l e d  once t h e  c a b l e  is i n s t a l l e d  is provided a s  s tandard .  However, o t h e r  m t h o d s  of 
i n s u l a t i o n  and c a b l e  t e r m i n a t i o n  can  be c a t e r e d  f o r  i n  s p e c i a l  c i rcumstances .  

Busbars 

The indoor  e x t e n s i b l e  OS-A and outdoor e x t e n s i b l e  OS-A0 employ d i f f e r e n t  busbar  systems. 



0S.A Indoor Extensible Oit Switch 
1.1 to1.6 diagram 'B' 

O S - A 0  Outdoor  Extensible Oi l  Switch 
3 .I t o  1.6 diaqrambC' 



0s-AT Transformer-Mounted O i l  Switch I 

l.lto 1.6diaqram 'D' 

OSAT ~ree-standing 'oil Switch 



1 .62  The bushar chamber (319)  and f i t t i n g s  of  t h e  indoor  OS-A a r e  f u l l y  compat ib le  wi th  t h o s e  of t h e  
complementary indoor  c i r c u i t  b r e a k e r  and o i l  f u s e  swi tch  t o  permi t  t h e  c o n s t r u c t i o n  of compos i te  
indoor  swi tchboards .  The pane l  width of a l l  s t a n d a r d  u n i t s  i s  t h e  same, and only  a  b r i e f  busbar  o u t a g e  is 
n e c e s s a r y  t o  permit  t h e  rep lacement  of one t y p e  of u n i t  by a n o t h e r .  The r e s i n  moulding ( 3 1 8 )  vh ich  a u p p o r t s  
t h e  r e c t a n g u l a r  s e c t i o n  b u s b a r s  and i n c o r p o r a t e s  t h e  tee-off  c o n n e c t i o n s  p a s s e s  from t h e  busbar  chamber 
( 3 1 9 ) ,  through i n t o  t h e  o i l  t a n k  (1343) .  where t h e  t h r e e  c o n d u c t o r s  a r e  connected t o  t h e  main s w i t c h  f i x e d  
c o n t a c t s  (1309) .  

The busbar chamber (1368) and f i t t i n g s  of t h e  ou tdoor  e x t e n s i b l e  OS-A0 a r e  f u l l y  compat ib le  wi th  those  of 
the  complementary ou tdoor  e x t e n s i b l e  f u s e  swi tch  and r i n g  main u n i t ,  t o  permit  t h e  c o n s t r u c t i o n  of 
compos i te  ou tdoor  swi tchboards .  A s i n g l e  r e s i n  moulding (1371) i n c o r p o r a t e s  t h e  c i r c u l a r  s e c t i o n  b u s b a r s  
(1369)  and t h e i r  t e e - o f f  c o n n e c t i o n s  t o  t h e  main swi tch  f i x e d  c o n t a c t s  (1309) i n  t h e  o i l  t a n k  (1343).  The 
uni t - to -uni t  busbar  c o n n e c t i o n s  a r e  i n s u l a t e d  by h e a t - s h r i n k a b l e  s l e e v e s  (1370)  d u r i n g  e r e c t i o n .  

I n t e r l o c k s  and Padlocking  

P o s i t i v e  mechanica l  i n t e r l o c k s  i n c o r p o r a t e d  i n  t h e  d e s i g n  of t h e  s w i t c h e s  prevent  dangerous s w i t c h i n g  
p r a c t i c e s .  

The main and e a r t h  s w i t c h e s  cannot  be ON t o g e t h e r .  The swi tch  b l a d e s  (1308) must be r a i s e d  i n  t h e  OFF 
p o s i t i o n  b e f o r e  t h e  e a r t h i n g  c o n t a c t s  (1312) can  engage them. Also,  a  s l i d i n g  i n t e r l o c k  bar  (1345)  is s o  
l o c a t e d  t h a t  when i t  c l e a r s  t h e  main s w i t c h  d r i v e  cam (1346) t o  permit  t h e  main s w i t c h  t o  be o p e r a t e d  t o  
ON, i t  o b s t r u c t s  t h e  e a r t h  s w i t c h  d r i v e  cam (1347)  and holds  i t  i n  t h e  EARTH OFF p o s i t i o n .  C o n v e r s e l y ,  
when t h e  main swi tch  i s  OFF and t h e  e a r t h  s w i t c h  i s  o p e r a t e d  t o  EARTH ON, t h e  i n t e r l o c k  b a r  i s  pushed 
a c r o s s  t o  o b s t r u c t  the  main swi tch  i n t e r l o c k  cam and prevent  t h e  main s v i t c h  be ing  o p e r a t e d  t o  ON. 



1.73 The t e s t  a c c e s s  cover  (1310) can o n l y  be opened t o  g i v e  a c c e s s  t o  the  t e s t  o r i f i c e s  (1317)  when the  r e l a t e d  
e a r t h  swi tch  i s  s e t  t o  EARTH ON and t h e  r e l a t e d  main s w i t c h  i s  s e t  t o  OFF. T h i s  i s  because a  p ivo ted  
hook (1348) .  mounted on t h e  mainframe (1306) .  i s  d r i v e n  by a  rod from t h e  e a r t h  s v t t c h  c o n t a c t s  o p e r a t i n g  
s h a f t  (1360) t o  engage a  h o l e  i n  an i n t e r l o c k  bar  on t h e  bottom of t h e  t e s t  a c c e s s  cover  when t h e  e a r t h  
s v i t c h  is s e t  t o  OFF. T h i s  a l s o  p r e v e n t s  removal of t h e  main cover  (1318) .  

1.74 When t h e  t e s t  a c c e s s  c o v e r  (1310) i s  opened. t h e  r e l a t e d  e a r t h  swi tch  cannot be moved t o  OFF. nor t h e  main 
s w i t c h  t o  ON. T h i s  i s  because  t v o  i n t e r l o c k  c a t c h e s  (1349 ,  1350) on t h e  swi tch  mechanisms a r e  s p r i n g  
loaded t o  lock  t h e  e a r t h  s w i t c h  mechanism a t  EARTH ON and t h e  main swi tch  mechanism a t  OFF, r e s p e c t i v e l y .  
When t h e  cover  is i n  p o s i t i o n ,  t v o  "prongs" on i t s  u n d e r s i d e  hold t h e s e  c a t c h e s  c l e a r  of t h e  mechanisms. 

1.75 When t h e  t e s t  d e v i c e  (1319)  i s  i n s e r t e d ,  t h e  e a r t h  s w i t c h  can be moved t o  EARTH OFF t o  permit  t e s t i n g  o f  
t h e  c a b l e .  T h i s  i s  because  a  s i n g l e  prong on t h e  u n d e r s i d e  of t h e  d e v i c e  h o l d s  o f f  t h e  e a r t h  s v i t c h  ON 
i n t e r l o c k  c a t c h  (1349).  

1.76 Once t h e  e a r t h  s w i t c h  has  been swi tched  t o  EARTH OFF wi th  t h e  t e s t  d e v i c e  (1319)  i n  p o s i t i o n ,  t h e  t e s t  
d e v i c e  cannot  be  removed u n t t l  t h e  swi tch  i s  s e t  t o  EARTH ON a g a i n .  This  i s  because t h e  p ivo ted  i n t e r l o c k  
hook (1348).  mentioned above,  engages a  h o l e  i n  an i n t e r l o c k  bar  on t h e  bottom of the  t e s t  d e v i c e  when t h e  
e a r t h  s v i t c h  is s e t  t o  OFF. 

1.77 The t e s t  a c c e s s  cover  can be padlocked i n  t h e  c l o s e d  p o s i t i o n ,  t o  prevent  i t s  being opened o r  t h e  main 
cover  (1318) be ing  removed. 

1.78 A c a p t i v e  padlockable  cover  (1320) can  be locked s o  a s  t o  prevent  a c c e s s  t o  t h e  e a r t h  swi tch  handle  s t u b  
(1323). Both t h e  main (1322) and e a r t h  (1323) s v i t c h  handle  s t u b s  can be padlocked independent ly  i n  t h e i r  
ON o r  OFF w s i t i o n s .  



l . R  T e c h n i c a l  S p e c i f i c a t i o n  

1.R1 The 0s-A r a n g e  f a u l t  making o i l  s w i t c h  i s  c o n s t r u c t e d  t o  s p e c i f i c a t i o n  ESI 41-5, and i n  a d d i t i o n  is  t e s t e d  
t o  8.5.5463 and IEC 265 S t a n d a r d s .  It conforms t o  t h e  requi rements  f o r  a  Genera l  Purpose swi tch .  

1  .R2 S e r v i c e  Vol tage :  15.0kV 
Frequency: 50-60Hz 
Highes t  System Vol tage :  15.0kV 
Impulse  Vol tage  Wi ths tand  Level :  95kV 
Normal C u r r e n t :  500 A 
3 Second S h o r t  Time C u r r e n t :  2 1 . 9 k ~  
Peak Making C u r r e n t :  56.0kA 
E a r t h  Swi tch  3 Second Shor t  Time C u r r e n t :  21.9kA 
E a r t h  Swi tch  Peak Making C u r r e n t :  56.0kA 
s u s b a r  C u r r e n t  Rat ing :  630/800 A 



DETAILED DESCRIPTION OF HAIN SWITCH 

P r i n c i p a l  F e a t u r e s  

The b a s i c  o p e r a t i n u  mechanism (1307) i s  a w e l l - t r i e d  over - toggle  s p r i n g  d e s i g n ,  which has been s u c c e s s f u l l y  
employed i n  o t h e r  Yorkshi re  Swi tchgear  u n i t e  f o r  a number of y e a r s .  

The mechanism (1307) d r i v e s  t h r e e  s e t s  of W i n  swi tch  b l a d e s  (1308).  which a r e  pivoted on connect ions  
(1336) t o  t h e  r e a r  bushing assembly (1367). These b l a d e s  engage f ixed  c o n t a c t s  (1309) i n  s e r i e s  wi th  t h e  
busbars  o r  f r o n t  c a b l e  box vhen i n  t h e  ON p o s i t i o n .  

Bakelised wood s e c t i o n s  (1358) l i n k  t h e  mechanism t o  t h e  b l a d e s .  

Opera t ing  Sequence 

As t h e  o p e r a t i n g  handle  (1126, 1322) i s  m v e d  forwards  from t h e  OFF p o s i t i o n  (1333) i t  r o t a c e s  t h e  d r i v e  
s h a f t  (1352). 

A cam (1346) which i s  mounted on t h e  s h a f t  (1352) a l s o  r o t a t e s ,  and s p in  on t h e  c a m  engages a lug  on the  
s p r i n g  compression l e v e r  (1354).  The s p r i n g  compression l e v e r  p i v o t s  and compresses a b a t t e r y  of o p e r a t i n g  
s p r i n g s  (1355).  



2.23 S h o r t l y  b e f o r e  t h e  p i v o t i n g  s p r i n g  compress ion  l e v e r  (1354)  r e a c h e s  i t s  mid-point ,  an e x t e n s i o n  on i t s  s i d e  
engages  one arm of a  l a r g e  o p e r a t i n g  c l a w  (1356)  which i s  f a s t e n e d  t o  t h e  main swi tch  b l a d e s  o p e r a t i n g  
s h a f t  (1357) .  

2.24 Once t h e  s p r i n g  compress ion  l e v e r  (1354) h a s  passed  i t s  mid-poin t ,  p r e s s u r e  on t h e  o p e r a t i n g  s p r i n g s  (1355)  
is r e l e a s e d ,  and a s  t h e  assembly has  passed  i t s  over - toggle  p o s i t i o n  t h e  s p r i n g s  a r e  f r e e  t o  expand o n c e  
more. They now d r i v e  t h e  s p r i n g  compress ion  l e v e r  v h i c h  i n  t u r n  c a r r i e s  t h e  o p e r a t i n g  c law (1356)  w i t h  
i t .  

2.25 The claw (1356)  d r i v e s  round t h e  o p e r a t i n g  s h a f t  ( 1 3 5 7 ) ,  and c r a n k s  e x t e n d i n g  from t h e  s h a f t  o p e r a t e  t h e  
s v i t c h  b l a d e s  (1308)  th rough t h e  medium of b a k e l i s e d  wood i n s u l a t e d  l i n k s  (1358). 

2.26 The opening o p e r a t i o n  i s  ttie r e v e r s e  of t h e  above.  

2.27 The ON/OFF i n d i c a t o r  (1331) is mounted on t h e  o p e r a t i n g  s h a f t  (1357)  t o  i n d i c a t e  d i r e c t l y  t h e  a c t u a l  
p o s i t i o n  of t h e  mechanism and b l a d e s ,  r a t h e r  t h a n  mere ly  t h a t  of t h e  o p e r a t i n g  handle .  



DETAILED DESCRIPTION OF EARTH SWITCH 

Principal Features 

The earth switch operating mechanism (1311) is very similar to that employed on the main witch. 

The earth switch contacts (1312) comprise three cylindrical copper contacts mounted on s star connecting 
metal blade. Operation to EARTH ON of the mechanism drives the contacts into the open ends of the main 
awitch blades (1308) when the latter are in the OFF position. A wiper contact at the end of the earth 
switch star point blade connects the earth contacts to earthed metalwork. 

The contacts (1312)lblade assembly is pivoted fran the bottom of the ring svPtch mainframe (1306). 

Operating Sequence 

This is virtually identical (though opposite-handed) to that of the ring circuit main switches. 

An EARnt ON indicator which is mounted on the earth switch contacts operating shaft (1360) obscures the OFF 
indication of the main awitch in the tank window (1331) when the earth switch is operated to EARTH ON. 



SO-HI RANGE ERECTION INSTRUCTIONS 

4 DELIVERY 6 ERECTION 

4.1 Loading, D e l i v e r y  and Unloading 

4.11 "SO-HI" u n i t s  may be c a r r i e d  on open t r u c k s  i f  a d e q u a t e l y  secured  and t a r p a u l i n e d  a g a i n s t  t h e  
weather.  

4.12 For speed and s a f e t y  t h e  use  of a s m a l l  c r a n e ,  f o r k l i f t  o r  o t h e r  handl ing  d e v i c e  t o  unload s w i t c h g e a r  
i s  recommended. The s a f e  working load (SWL) should  be a t  l e a s t  twice  t h e  t o t a l  weight of any load  t o  
be l i f t e d ;  i n  t h e  c a s e  of a c r a n e ,  t h i s  should  be t h e  SWL a t  t h e  maximum r a d i u s  r e q u i r e d  by t h e  s i t e  
l a y o u t .  

4.13 A 6 m (20 f t )  c i rcumference  e n d l e s s  s l i n g ,  SWL a t  l e a s t  twice  t h e  t o t a l  weight of any load t o  be 
l i f t e d ,  looped under main s t r u c t u r a l  components, should be used f o r  c r a n e  unloading .  WARNING: Do not 
l o o p  t h e  s l i n g  under t h e  f r o n t  of an OCB l i d  ( 2 )  wi thout  f i r s t  e n s u r i n g  t h a t  a l l  f o u r  s e c u r i n g  screws  
(87)  a r e  t i g h t e n e d  f u l l y  home. 

4.14 Do not  a t t e m p t  t o  o p e r a t e  any i tem of swi tchgear  u n t i l  t h e  a p p r o p r i a t e  e r e c t i o n ,  p r e p a r a t i o n  and 
commissioning procedures  have been completed.  

4.2 D e l i v e r y  Weights,  O i l  6 Compound Volumes 

4.21 These a r e  approximate  minimum v a l u e s  only  and may be s i g n i f i c a n t l y  exceeded where numerous a u x i l i a r i e s  
(e.g. r e l a y s )  a r e  employed. 

Equipment Ref. 

Required 

E q u i v a l e n t  
O i l  Weight 

T r i n i d  
l b  kg 

- - 

- - 

100 38 

- - 

- - 

- - 

80.5 30 

- - 
80.5 30 

3 .  

4.22 Moving p o r t i o n  
w i t h o u t  o i l  o r  
mechanismlarc 
t r a p s  a a s e m b l ~  

1 e t c .  

4.23 Mechanismlarc 6 ,  3 
t r a p s  assembly 

4.2a Fixed p o r t i o n  
complete but 
wi thout  c a b l e  
box f l u i d ,  
r e l a y s  o r  
v o l t a g e  
t r a n s f o r m e r  

4.25 Bus s e c t i o n  
f i x e d  p o r t i o n  
add t o  4.24 i 

4.26 Vol tage  
t r a n s f  ormer 

4.27 O i l  Fuse 
Switch wi thout  
f u s e s  o r  
compound but 
w i t h  c a b l e  box 

323 
e t c .  

4.28 O i l  s v i t c h  415 
wi thout  o i l  e t c .  
o r  compound 11 ( s w i t c h  tank)  

( c a b l e  box) 

a pour ing  tempera ture  abovt II(I .30 C must not be use1 

4.3 S t o r a g e  of  Switchgear 

4.31 "SO-HI" indoor  swi tchgear  must nor b e  l e f t  ou t  of doors ,  even i n  Pine v e a t h e r ,  f o r  more than  a few 
minutes  u n l e s s  i t  i s  a d e q u a t e l y  p r o t e c t e d  by t a r p a u l i n s .  Even i f  i t  i s  s o  p r o t e c t e d ,  i t  must be t a k e n  
i n d o o r s  a s  soon as p o s s i b l e ,  p r e f e r a b l y  w i t h i n  24 hours of d e l i v e r y .  

4.32 I f  it is  t o  be s t o r e d  f o r  any l e n g t h  of t ime before  i n s t a l l a t i o n  i t  should be kept i n  a warm, d r y  
room. 



4.1 - diagram 'A' 

4.4 P r e p a r a t i o n  o f  Svitchroom F l o o r  ( f o r  U n i s t r u t  Foundat ions)  

4.41 T h i s  s e c t i o n  c o v e r s  t h e  u s e  of f i x e d  p o r t i o n s  and b u s b a r  chambers wi th  i n t e g r a l  b a s e p l a t e s ,  on 
" U n i s t r u t "  f o u n d a t i o n  r u n n e r s  (181) .  A l l  t y p e s  of u n i t ,  OCB, o i l  s w i t c h ,  f u s e  s w i t c h ,  busbar  c a b l e  
box and busbar  v o l t a g e  t r a n s f o r m e r ,  a r e  covered .  

4.42 Foundat ion  d e t a i l s  v a r y  from s v i t c h b o a r d  t o  s v i t c h b o a r d .  R e f e r e n c e  should  always be made t o  t h e  
f o u n d a t i o n  p l a n  s u p p l i e d  f o r  t h e  i n d i v i d u a l  i n s t a l l a t i o n .  A c a b l e  t r e n c h  o r  c o n d u i t s ,  of s i r e  and 
l a y o u t  t o  s u i t  t h e  c a b l e s  t o  be u s e d ,  v i l l  u s u a l l y  be r e q u i r e d  a t  t h e  r e a r  of t h e  s v i t c h b o a r d .  Rear 
a c c e s s  f o r  c a b l e  j o i n t i n g  w i l l  a l s o  be n e c e s s a r y .  Where f i r e w a l l s  a r e  i n s t a l l e d  they  must be ex tended  
dovn i n t o  t h e  t r e n c h ,  o v e r s i z e  gaps be ing  l e f t  f o r  t h e  i n s t a l l a t i o n  of c a b l e  d u c t s ,  busbar  t r u n k i n g s  
e t c .  The h o l e s  can  be f i l l e d  i n  t o  s i z e  vhen a l l  equipment i s  i n  p o s i t i o n .  

0.43 P r e p a r e  a  sub- f loor  40 mm (1 .5 /8  i n )  be lov  f i n i s h e d  f l o o r  l e v e l ,  wi th  c h a s e s  ( 1 8 2 )  a  f u r t h e r  7 0  mm 
(2.112 i n )  deep  by 1 0 0  mm ( 4  i n )  wide a s  shorn  i n  diagram ' B ' .  Note t h a t  f o r  c i r c u i t  b r e a k e r  f i x e d  
p o r t i o n s  t h r e e  c h a s e s  (1821 ,  a t  c e n t r e s  of 1 8 0  mm + 390 mm + 430 mm from t h e  t r e n c h  edge v i l l  be 
r e q u i r e d .  A l l  o t h e r  u n i t s  r e q u i r e  o n l y  t h e  f i r s t  two c h a s e s .  The l e n g t h  of t h e  c h a s e s  must be a t  
l e a s t  t h e  t o t a l  u l t i m a t e  l e n g t h  of t h e ' s v i t c h b o a r d ,  i n c l u d i n g  any f u t u r e  e x t e n s i o n s  vh ich  may be under 
c o n s i d e r a t i o n .  

4.44 P l a c e  t h e  U n i s t r u t  r u n n e r s  ( 1 8 1 )  i n  t h e i r  approximate  p o s i t i o n s  i n  t h e  c a s e s  and burn 50 mm ( 2  i n )  
gaps  i n  t h e  foam p l a s t i c  f i l l e r  a t  a p p r o x i m a t e l y  940  mm (37  i n )  c e n t r e s ,  u s i n g  a  blovlamp. Using t h e  
Hi0 s p r i n g  n u t s  (183)  p r o v i d e d ,  f i x  t i e  bar  j i g s  (184)  t o  t h e  f o u n d a t i o n  r u n n e r s  (181)  a t  940 mm 
(37 in) c e n t r e s  a s  shown i n  d iagrams 'C' and 'D'. 



4.45 Erect  a  f i xed  datum, r ep resen t ing  the  f in i shed  f l o o r  l e v e l  of 40 mm (1.518 i n )  above the prepared sub- 
f l o o r ,  ha l f  way along the  switchboard. Take a  water l e v e l  gauge cons i s t i ng  of two graduated j a r s  
connected by a f l e x i b l e  pipe of a t  l e a s t  314 of t o t a l  switchboard length  (diagram 'E') and f i l l  with 
water ,  taking ca re  t o  remove a l l  trapped a i r  from the pipe by l e t t i n g  the  pipe l i e  f l a t  on the  f l o o r .  
Place  both j a r s  on the  datum and note  t h e i r  common reading (on sho r t  switchboards a  s p i r i t  l e v e l  and 
long s t r a i g h t  edge may be used).  

4.46 Check by measuring corresponding diagonals  t h a t  the  U n i s t r u t f t i e  bar assembly (1811181) is  ' square ' .  
Pos i t i on  small p ieces  of s t e e l  p l a t e  under the  l e v e l l i n g  screws, and ensure  t h a t  the cen t r e  of t h e  
r e a r  runner i s  180 mm from the  cable  t rench edge a t  both ends. Where tvo o r  more lengths  of U n i s t r u t  
a r e  t o  be but ted end to  end, they must l i n e  up exac t ly .  

4.47 Leaving one of the  water l e v e l  j a r s  on the  datum, plsce  the  o the r  on top of each runner (181) i n  
t u rn  along the  l eng th  of the  switchboard, each time ad jus t ing  the  l o c a l  jacking screws u n t i l  t he  
previously  noted common water l e v e l  is  a t t a i n e d .  This w i l l  r e s u l t  i n  t he  runners being l eve l  over t he  
f u l l  length  of the  switchboard. A t o l e rance  of plus o r  minus 0.5 xm is acceptable .  

4.48 Grout the Un i s t ru t  runners  (181) i n  pos i t i on ,  the  grout  f i l l i n g  the  chases and reaching approximately 
hal f  way up the  Un i s t ru t  s i d e s  (diagram 'F'). When the  grout  i s  f u l l y  s e t ,  remove the t i e  bars  (184) 
and sprung nuts  (183) from the  runners.  

4.49 F loa t  the  f in i shed  f l o o r  between the  runners (181) ,  the  l eve l -  coinciding v i t h  the  tops of the  runnero. 
Take care  not t o  get  concrete  i n t o  those  p a r t s  of the  channels from which the  foam has been removed. 
When the  switchboard f l o o r  a r ea  has s e t .  f l o a t  the  r e s t  of t he  f l o o r  using the  f in i shed  a rea  a s  datum. 

Erect ion of Fixed Por t ions  and o the r  Uni ts  (on Un i s t ru t )  

This s ec t ion  covers the  use of f ixed por t ions  or busbar chambers, with i n t e g r a l  basep la t e s ,  on 
"Unis t rut"  foundation runners .  Al l  types of u n i t ,  OCB, o i l  switch, fu se  sv i t ch ,  busbar cable  box 
busbar vol tage t ransformer ,  a r e  covered. 

and 

4.52 Using the  foundation plan f o r  the  s p e c i f i c  switchboard a s  a  guide, burn 50 a m  ( 2  i n )  gaps i n  rhe 
Un i s t ru t  (181) foam f i l l e r  a t  the f ixed  por t ion f ix ing  points  with a  blovlamp. Pos i t i on  t h e  
318 in sp r ing  nuts  (183) i n  t he  runners a t  these  points .  



1, 1 7 3 3 ~ ~  for c o r n ~ l a t ~  r ~ m o v a l  of CCB 1 . I 



4.53 I n  t h e  c a s e  of a  CIRCUIT'BREAKER f i x e d  p o r t i o n ,  u n f a s t e n ,  remove and s t o r e  t h e  busbar  chamber back 
p l a t e  ( 9 1 ) .  e a r t h i n g  d e v i c e  l o c a t i n g  a n g l e s  ( 9 0 )  and f r o n t  s h u t t e r  a s s e m b l i e s  mounting p l a t e  ( 9 2 )  from 
each  u n i t .  Check t h a t  a n t i - v e r m i n  s t r i p s  ( 9 5 a ,  95b) a r e  f i t t e d  a t  t h e  r i g h t  hand s i d e  of each  u n i t  
( e x c e p t  t h e  ex t reme r i g h t  hand u n i t  on t h e  s w i t c h b o a r d ) .  Should t h e  s t r i p s  no t  be f i t t e d  a l r e a d y  
(e .g .  on an e x t e n s i o n  a t  t h e  r i g h t  o f  a n  e x i s t i n g  b o a r d )  a p p r o p r i a t e  l e n g t h s  of s t r i p  c a n  be s u p p l i e d  
f o r  o n - s i t e  a p p l i c a t i o n .  The backing  m a t e r i a l  i s  s imply  p e e l e d  o f f  and t h e  s t i c k y  s u r f a c e  a p p l i e d  t o  
t h e  clean p a i n t e d  s u r f a c e .  

4.54 For  ANY OTHER t y p e  of u n i t  u n f a s t e n ,  remove and s t o r e  t h e  b u s b a r  chamber b a c k  p l a t e  (346) a& f r o n t  
p l a t e  (347) .  Again,  check  t h a t  an t i -vermin  s t r i p s  ( 9 5 )  a r e  i n  p o s i t i o n  a t  t h e  t o p  and a i d e s  of e a c h  
r i g h t  hand busbar  a p e r t u r e  e x c e p t  on t h e  ex t reme r i g h t  hand u n i t  of a  s w i t c h b o a r d .  See 4.53 above  f o r  
d e t a i l s  of o n - s i t e  f i t t i n g .  

4.55 P l a c e  a l l  s w i t c h g e a r  f i x e d  p o r t i o n s  and busbar  chambers i n  p o s i t i o n ,  e n s u r i n g  by u s i n g  a  long  s t r a i g h t  
edge t h a t  t h e i r  back s u r f a c e s  a t  f l o o r  l e v e l  a r e  e x a c t l y  i n  l i n e  ( e x c e p t  f o r  bus s e c t i o n s ) .  Check t h e  
u n i t  c e n t r e s  a g a i n s t  t h e  c o n t r a c t  f o u n d a t i o n  p l a n .  B o l t  a l l  u n i t s  down u s i n g  H10 x 30 mm long  
hexagonal headed s c r e w s  (185)  and washers .  

6.56 Adjacent  CIRCUIT BREAKER f i x e d  p o r t i o n  s h e l l s  ( 4 9 ,  50) must t h e n  be f a s t e n e d  t o g e t h e r .  Each s i d e w a l l  

( 5 0 )  has two 7 m (9132 i n )  f a s t e n i n g  h o l e s  (164)  i n  t h e  o f f s e t  f r o n t  edge ,  and one  1 1  rmn (7116 i n )  
h o l e  (165)  a d j a c e n t  t o  ehe f r o n g  lower c o r n e r  of t h e  c u r r e n t  t r a n s f o r m e r  ( p o s i t i o n  may change from 
t h a t  i l l u s t r a t e d ) .  The s m a l l e r  h o l e s  t a k e  12 m a  (112 i n )  long  'O 'BA s c r e w s ,  v a s h e r s  and s e l f - l o c k i n g  
n u t s  which a r e  t i g h t e n e d  up t o  ho ld  t h e  o f f s e t  edges  of a d j a c e n t  p a n e l s  f i r m l y  t o g e t h e r .  The h r g e r  
h o l e  t a k e s  on 8 m (5116 i n )  d i a m e t e r  sc rew,  v a s h e r s  and nut which a r e  used o n l y  t o  p u l l  t h e  u n i t s  
i n t o  p o s i t i o n  and must not be t i g h t e n e d  hard a s  t h i s  w i l l  d i s t o r t  t h e  s i d e w a l l s .  

4.57 CIRCUIT BREAKER f i x e d  p o r t i o n s  can  then  have t h e i r  removable f r o n t  a p r o n s  ( 1 8 0 )  f i t t e d  t o  t h e  f r o n t s  
o f  t h e i r  b a s e p l a t e s  ( 1 7 9 )  a s  f o l l o w s .  

( a )  Secure  each a p r o n  (180)  t o  t h e  f r o n t  of i t s  b a s e p l a t e  ( 1 7 9 )  u s i n g  t h e  t h r e e  s t u d s  and n u t s  
p rovided .  

( b )  Using t h e  two c o u n t e r s u n k  h o l e s  a t  the  f r o n t  of t h e  apron  as g u i d e s ,  d r i l l  two 7 mm (9132 i n )  
d i a m e t e r  by 50 mm ( 2  i n )  deep  p i l o t  h o l e s  i n  t h e  f l o o r .  

(c) U n f a s t e n  and remove t h e  apron  ahd open out  the  h o l e s  i n  t h e  f l o o r  t o  9 mm ( 3 / 8  i n )  d i a m e t e r .  



4.58 F i t  p i e c e s  of c l ip-on  p l a s t i c  cover  t o  any exposed l e n g t h s  of U n i s t r u t  r u n n e r ,  e . ~ .  h e r e  p r o v i s i o n  
has  been made f o r  f u t u r e  e x t e n s i o n s  o r  a d j a c e n t  t o  bus s e c t i o n  f i x e d  p o r t i o n s .  

4.6 F i t t i n g  t h e  Busbars 

4.61 ~ h ~  busbars (24)  can  nov be f i t t e d  between a d j a c e n t  u n i t s .  

Do n o t  s t a r t  t o  f i t  them u n t i l  you have read  t h e  whole of  t h i s  s e c t i o n  (4.6). 

4.62 Uni t  l e n g t h ,  r e s i n  coa ted  busbars  a r e  employed i n  t h e  f o l l o w i n g  ar rangements :  

Current  R a t i n g  

4.6 Cagra m 'A' 

24 97 98 3 18 102 (99not shown) 

No. Laminations S i z e  of each l a m i n a t i o n s  
p e r  phase 

800 A 
1250 A 
2000 A 

I 
1 
2  
2  

51 mm x 6  mm ( 2  i n  x 1 / 4  i n )  
51 mm x 6  mm ( 2  i n  x 1 / 4  i n )  
51 mm x 10 mm ( 2  i n  x 318 i n )  



4.63 Each busbar  s e c t i o n  (24)  i s  secured  a t  each end by n u t s  and i n t e r n a l l y  too thed  washers  t o  wo s t u d s  
( 9 7 )  p r o t r u d i n g  from an  i n t e g r a l  tee-off  c o n n e c t i o n  p l a t e  ( 9 8 )  i n  t h e  busbar  i n s u l a t o r  and s u p p o r t  
moulding ( 2 3 ) .  On end p a n e l s ,  busbar  packer s  (102)  a r e  f i t t e d  t o  t h e  unused s t u d s  (97) .  F i s h p l a t e  
s p a c e r s  ( 9 9 )  clamp t h e  b u s b a r s  (24)  i n  p l a c e ,  c a r r y  busbar  th rough  c u r r e n t s  a c r o s s  t h e  j o i n t  and 
m a i n t a i n  t h e  a i r  c i r c u l a t i o n  spaces  between t h e  l a m i n a t i o n s  of m u l t i p l e  busbar s .  

4.64 Shrouds a r e  p rov ided  f o r  t h e  busbar l t ee -o f f  c o n n e c t i o n  j u n c t i o n s .  These  a r e  f i t t e d  a s  f o l l o w s  ( o n e  
phase  d e s c r i b e d ) :  

( a )  The j o i n t  box (100)  i s  f a c t o r y - f i t t e d  i n  p o s i t i o n  round t h e  t ee -o f f  connec t ion  p l a t e  (98)  before 
t he  busbar s  a r e  f i t t e d ,  and i s  secured  by two f i l l e t s ,  one i n t e r n a l  and one e x t e r n a l ,  of a d h e s i v e .  

( b )  The a p p r o p r i a t e  end p i e c e s  (101) a r e  t o  be f i t t e d  a t  --ch end of each busbar  s e c t i o n .  There a r e  
f r  . t y p e s  of end p i e c e :  

1 0 l f a )  S i n g l e  type  f o r  800 A busbar ;  
l O l ( b )  Double type  f o r  1250 A  busbar s ;  
101(c )  Doub'le t y p e ,  f o r  2000 A  busbar s ;  
101(d)  S i n g l e  blank t y p e  f o r  end pane l .  

( c )  As t h e  busbar s  ( 2 4 )  a r e  l o c a t e d  on the  s t u d s  ( 9 7 )  t h e  end p i e c e s  (101)  a r e  s l i d  i n t o  engagement 
w i t h  the  wa l l s '  of t h e  joint-  box (100) .  

( d )  With a l l  busbar s  and F i s h p l a t e s  l o c a t e d  and s e c u r e l y  f a s t e n e d ,  t h e  j o i n t  box cover  (103) i s  
p laced  i n  p o s i t i o n  and snapped on. 

( e )  S p e c i a l  c lamping a r rangements  a r e  n e c e s s a r y  a t  end p a n e l s  of s w i t c h b o a r d s  employing shrouded 
c o n n e c t i o n s .  See t h e  d iag rams  f o r  d e t a i l s  of i n s u l a t e d  clamp p l a t e s ,  s c rews  e t c .  

4.65 Busbar  end p l a t e s  ( 9 6 )  must be f i t t e d  t o  t h e  end p a n e l s  of s w i t c h b o a r d s  t o  b lock  o f f  t h e  busbar  
a p e r t u r e s .  The p rocedure  is a s  f o l l o w s :  

( a )  Working th rough  t h e  f r o n t  of t h e  busbar  chamber, p l a c e  t h e  d i s h e d  end p l a t e  (96)  i n  p o s i t i o n  s o  
t h a t  t h e  bu lge  p r o t r u d e s  outwards th rough  t h e  s i d e w a l l ,  and t h e  d o u b l e  f l a n g e  a t  t h e  t o p  of t h e  p l a t e  
( 9 6 )  i s  engaged on e i t h e r  s i d e  of t h e  s i d e w a l l  (1.e .  one f l a n g e  i n s i d e ,  t h e  o t h e r  o u t s i d e ) .  

( b )  Secure  t h e  p l a t e  ( 9 6 )  i n  p o s i t i o n  wi th  t h e  sc rew prov ided ,  which p a s s e s  th rough  a  tapped h o l e  i n  
t h e  p l a t e  ( 9 6 )  bot tom f l a n g e  and h e a r s  a g a i n s t  t h e  o u t s i d e  of t h e  s i d e v a l l .  

( c )  Repeat a t  t he  o t h e r  end of t h e  swi tchboard .  

4.66 Clean  t h e  busbar s  ( 2 4 )  and t ee -o f f  mouldings ( 2 3 ,  318) a s  d e s c r i b e d  i n  d e t a i l  i n  t h e  - ~ a i n t e n a n c e '  
s e c t i o n  of t h e  a p p r o p r i a t e  manual. Remove any f o r e i g n  bod ies  from t h e  busbar  chambers. Replace and 

f a s t e n  t i g h t  a l l  busbar  chamber back p l a t e s  ( 9 1 ,  346)  and f r o n t  p l a t e s  ( 9 2 ,  347).  Pee l  o f f  the  

backing s t r i p s  of t h e  u n i t - t o - ~ ~ i t  busbar  cover  plates (177) and s t i c k  chon i n  p l a c e  between a d j a c e n t  
busbar  chamber back p l a t e s  ( 9 1 ,  346) and ,  i n  t h e  c a s e  of u n i t s  o t h e r  t h a n  c i r c u i t  b r e a k e r  f i x e d  
p o r t i o n s ,  i n  t h e  s p a c e s  between a d j a c e n t  busbar  chamber f r o n t  p l a t e s  (346)  and a c r o s s  t h e  space5  
between a d j a c e n t  chamber cope. 



4.67 I n  t h e  c a s e  of c i r c u i t  b r e a k e r  f i x e d  p o r t i o n s ,  r e p l a c e  and s e c u r e  t h e  e a r t h i n g  d e v i c e  l o c a t i n g  a n g l e s  
(90) on t h e  s i d e w a l l s  ( 5 0 ) .  

4 . 6 8  F i t  t h e  i n t e r - u n i t  s e c t i o n s  of  t h e  m a i n  s w i t c h b o a r d  e a r t h  b a r  a l o n g  t h e  r e a r  of t h e  b u s b a r  c h a m b e r s ,  
e n s u r i n g  t h a t  t h e  e a r t h  c o n n e c t i o n  f r o m  e a c h  f i x e d  p o r t i o n  is c o n n e c t e d  t o  t h e  main  e a r t h  b a r .  Bond 
t h e  s v i t c h b o a r d  e a r t h  b a r  t o  t h e  s u b s t a t i o n  e a r t h  a c c o r d i n g  t o  l o c a l  p r a c t i c e .  

4.6 Lagram 'D' i 

4.6 Lagram 'D' i i 

4.6 Lagram 'D' iii 
4 . 6 9  S o t e  t h a t  whpn a s w l c c h b o a r d  i s  t o  be e x t e n d e d ,  t h e  ,new u n i t s  c a n  k e r e c t c d  - h i l . ; t  :hc a n d  p l a c e  1 9 6 )  

o f  t h e  o r i g i n a l  b o a r d  r e a a i n s  i n  p o s i t i o n .  ? e m c n b r r  t i ~ n t  a r i t i - v e r m i n  + e , % l l n q  s t r i p s  1 9 5 )  nisi i:c 
p l a c e d  b r t w e e n  t h e  o l d  a n d  (new u n i t s .  Lhcn t h e  new e q i i i p 3 r r i t  i s  c o o : l e t e ,  t'.o o r l a i n . ? l  s u ~ t l - \ ? b o a r d  i s  
n a d e  d e a d  and tk , r  b u s h a r s  a r e  ~ ~ a r t t i c d .  The  h u s  c!;aieht.r h i c k  p l a t e  191,  3 4 h i  of  t h c  o r l t ; ~ n d l  e n d  ~ m i c  
is removed,  t h e  end p l a t e  ( 9 6 )  is moved t o  t!>c nev enii i i n i t  a.>d h r i s h ? r s  ( 2 ; )  a r e  I i t t r d  h r t w e e n  t h e  
a d j a c e n t  new and o r i g i n a l  u n i t s .  l'hc :iorruiii corpiction p r l c ~ 4 i i r e s  ~ r t .  the:: i o l l o u ~ ~ . : .  



4.7  J o i n t i n g  of Cables  

4.71 The f o l l o w i n g  method a p p l i e s  t o  s t a n d a r d  d e s i g n s  of compound i n s u l a t e d ,  bottom e n t r y  c a b l e  box (1166).  

However, o n l y  s l i g h t  m o d i f i c a t i o n s  a r e  r e q u i r e d  f o r  o t h e r  c a b l e  boxes i n  our  range.  Compounds of t h e  
b i tuminous  type  a r e  e x t e n s i v e l y  used i n  m e t a l c l a d  s v i t c h g e a r  c a b l e  boxes and i f  c a r e  is  e x e r c i s e d  i n  
t h e i r  use t h e  equipment w i l l  f u n c t i o n  f o r  l o n g  p e r i o d s  v i t h o u t  f u r t h e r  a t t e n t i o n .  

4.72 P r e p a r e  t h e  c a b l e  box a s  f o l l o v s :  

( a )  Remove t h e  c a b l e  box f r o n t  p l q t e  (1175) and n o t e  t h e  p o s i t i o n s  of t h e  c a b l e  s o c k e t s  (1177) b e f o r e  
removing them. Remove t h e  b o t t a n  p l a t e  (1184) .  g a s k e t  (1179) and g land  (1171) and make o f f  t h e  c a b l e  
through them i n  t h e  normal way, t a k i n g  c a r e  t h a t  t h e  g a s k e t  i s  r e f i t t e d  between p l a t e  and g land  on re- 
assembly.  

(b) Put  p r e s s u r e  p l a s t i c  around and between t h e  f r o n t  p l a t e  s e c u r i n g  s t u d s  t o  s e a l  i n  t h e  compound, 
o r ,  where neoprene-bonded g a s k e t s  (1146) have been s p e c i f i e d ,  f i t  t h e  f r o n t  p l a t e  s e a l i n g  g a s k e t .  
R e f i t  t h e  f r o n t  p l a t e  (1175) and f a s t e n  t i g h t .  

4.73 P r e p a r e  t h e  bituminous compound ( s e e  s u b s e c t i o n  4 .2 ) .  The f o l l o v i n g  p r e c a u t i o n s  must be observed:  
- 

w 
4.74 Compound t h e  c a b l e  box up a s  f o l l o u s :  

( a )  Remove t h e  f i l l i n g  a p e r t u r e  cover  (1185) from t h e  c a b l e  box and pre-heat t h e  box, p r e f e r a b l y  by 
u s i n g  r a d i a n t  h e a t e r s ,  u n t i l  an  i n s e r t e d  thermometer shows an  i n t e r n a l  a i r  tempera ture  of  3 8 ' ~  
( 1 0 0 ~ ~ ) .  T h i s  removes s u r f a c e  m o i s t u r e  and p r e v e n t s  c h i l l i n g  and consequent void ing  of t h e  
compound. 

( b )  With compound and c a b l e  box a t  t h e i r  r e s p e c t i v e l y  c o r r e c t  t e m p e r a t u r e s ,  s lowly  but c o n t i n u o u s l y  
pour i n  t h e  compound ( u s i n g  a  pourer  o r  f i l l e r  made from a  s e c t i o n  of t h e  compound t i n ,  o r  something 
s i m i l a r ,  t o  guide  t h e  compound i n t o  t h e  a p e r t u r e )  u n t i l  t h e  compound l e v e l  r e a c h e s  t h e  bottom of t h e  
f i l l i n g  a p e r t u r e  (1186).  
( c )  F i t  t h e  f i l l i n g  a p e r t u r e  cover  (1185) LOOSELY and l e a v e  t h e  compound t o  c o o l  and s e t t l e  f o r  up t o  
t v o  hours .  Then, check v h e t h e r  t h e  c o n t r a c t e d  l e v e l  of t h e  compound i s  s u f f i c i e n t  wi thout  topping  up. 
I f  n o t ,  t o p  up v i t h  f r e s h  compound w h i l s t  t h e  o r i g i n a l  compound i s  s t i l l  warm. 

( d )  F i n a l l y ,  f i t  t h e  f i l l i n g  a p e r t u r e  g a s k e t  (1187) and cover  (1185) and r e p l a c e  t h e  s e c u r i n g  n u t s  
and v a s h e r s  and t i g h t e n  t h e  n u t s .  

4.75 On comple t ion  of topping  up, c l e a n  t h e  compound buckets  and u t e n s i l s  of all compound v h i l s t  they  a r e  
s t i l l  varm t o  avoid  contaminat ion  of f u t u r e  ba tches .  Clean any s p i l l e d  cmpound f r rm t h e  c a b l e  box, 
c a b l e  and f l o o r  so t h a t  t h e r e  is no r i s k  of maintenance s t a f f  wrongly t h i n k i n g  t h a t  t h e  c a b l e  box is 
l e a k i n g  d u r i n g  f u t u r e  i n s p e c t i o n s .  



DELIVFRY 6 ERECTION (0s-A0 6 FS-AO) 

Loading,  D e l i v e r y ,  Unloading 6 S t o r a g e  

Outdoor u n i t s  may be c a r r i e d  on unshee ted  v e h i c l e s  f o r  s h o r t  journeys ,  o r  s t o r e d  outdoors  f o r  s h o r t  
p e r i o d s ,  bu t  they  should no t  be regarded  a s  f u l l y  weatherproof  u n t i l  t h e  p r o c e d u r e s  d e s c r i b e d  i n  t h i s  
s e c t i o n  end s e c t i o n  7 of t h i s  manual have been s a t i s f a c t o r i l y  completed.  Prolonged s t o r a g e  should  be i n  s 
warm, d r y  room. 

It is p o s s i b l e  f o r  two men t o  l o a d ,  unload end e r e c t  t h i s  & i t c h g e a r  wi thout  t h e  use of l i f t i n g  end 
handl ing  equipment.  However, f o r  speed and s a f e t y  t h e  use  of a s m a l l  c r a n e ,  f o r k l i f t  o r  s i m i l a r  equipment 
is recommended. The s a f e  working l o a d  (SWL) should  be a t  l e a s t  twice  the  t o t a l  weight of any load  t o  be 
l i f t e d ;  i n  t h e  c a s e  of a c r s n e ,  t h i s  should  be t h e  SWL a t  t h e  maximum o p e r a t i n g  r s d i u e  r e q u i r e d  by t h e  s i t e  
l a y o u t  . 
A 6 m (20 f t )  c i rcumference  e n d l e s s  s l i n g  of m a n i l l a  rope o r  s u i t a b l e  voven s y n t h e t i c  m a t e r i a l s ,  SWL st 
l e a s t  t w i c e  t h e  t o t a l  weight  of t h e  s w i t c h ,  should be looped under main s t r u c t u r a l  components of t h e  u n i t  
t o  c r s n e  l i f t  i t .  

Do not  a t t e m p t  t o  o p e r a t e  any i tem of s w i t c h g e a r  u n t i l  t h e  a p p r o p r i a t e  e r e c t i o n ,  p r e p a r a t i o n  and 
commissioning procedures  have been completed.  

k l i v e r v  Weight, O i l  and Compound Q u a n t i t i e s  

These a r e  approximate v a l u e s  o n l y .  

Weight of FS-AO, buabar chamber and c a b l e  box, wi th  no o i l  o r  compound : 131 k g  (289 I b ) .  

V o l m e  of FS-A0 o i l  tank : 66 l i t re (14.5 g a l l ) .  
E q u i v a l e n t  weight of o i l  : 56.5 k g  (124 l b ) .  

Weight of 0s-AO, busbar  chamber and c a b l e  box, wi th  no o i l  o r  compound : 134 kg ( 2 9 5  I b ) .  

Volume of OS-A0 o i l  tank : 43.5 l i t r e  (9.6 g a l l ) .  
Equiva len t  weight of o i l  : 37.2 kg ( 8 2  l b ) .  

Volume of r e a r  c a b l e  box (FS o r  OS) : 28 l i t r e  (6.2 g a l l ) .  
E q u i v a l e n t  weight of compound : 27 kg ( 6 0  I b ) .  

E r e c t i o n :  Smooth Concre te  F l o o r  

U n i t s  may be e r e c t e d  d i r e c t l y  o n t o  a smooth c o n c r e t e  f l o o r  and secured  wi th  rag  b o l t s  o r  s i m i l a r  
p r o p r i e t a r y  f i t t i n g s .  However, t h i s  r e q u i r e s  t h a t  the  f l o o r  has a smooth, t r o w e l l e d  f i n i s h  t o  w i t h i n  t h e  
l i m i t s  of a nomina l ly  f l a t  f l o o r  a s  s p e c i f i e d  i n  B r i t i s h  S tandard  Code of P r a c t i c e  C.P.204, Pt .1,  1965, 
i.e. + 1 / R  in .  i n  1 0  f t .  (+ 3 run i n  2880 m). - 
I f  i u c h  a f l o o r  f i n i s h  can be a c h i e v e d ,  t h e  u n i t  f i x i n g  h o l e  c e n t r e s  may t h e n  be marked out  i n  accordance  
w i t h  t h e  foundat ion  p lan .  Note t h a t  d u c t s  o r  a t r e n c h  w i l l  be r e q u i r e d  a t  t h e  r e a r  of t h e  swi tchboard  t o  
accommodate c a h l e s  approaching  from below. Take c a r e  t o  check t h a t  t h e  d i a g o n a l  measurements between 
c e n t r e s  match,  showing t h a t  t h e y  have been marked out  "square".  

A l t e r n a t i v e l y ,  where on ly  two o r  t h r e e  p a n e l s  a r e  t o  be employed, t h e y  may be b o l t e d  up t o g e t h e r  and t h e  
h u s b a r s  f i t t e d  ( s e e  below),  and t h e  u n i t s  themselves  may be used t o  mark t h e  f i x i n g  c e n t r e s  on t h e  f l o o r .  

Once t h e  f i x i n g  c e n t r e s  have been de te rmined ,  d r i l l  ou t  c l e a r a n c e  h o l e s  f o r  12  mm (112 i n )  d i a .  WI-FIX o r  
s i m i l a r  rag-bolt- type f l o o r  f i x i n g s  (1170).  Grout i n  t h e  b o l t s  wi th  approximate ly  25 mo ( 1  i n )  of th readed  
shenk p r o t r u d i n g  above f i n i s h e d  f l o o r  l e v e l .  Leave t o  s e t .  

F i t  t h e  removable f e e t  (13R3) benea th  t h e  bottoms of t h e  busbsr  chambers, u s i n g  t h e  n u t s  and washers  
provided.  

Lover t h e  s v i t c h g e a r  u n i t s  over t h e  p r o t r u d i n g  r a g  b o l t  shanks.  The b o l t s  should  be c e n t r a l  i n  t h e  h o l e s  
i n  t h e  u n i t  f e e t .  Add t h e  washers and n u t s  t o  t h e  f i x i n g  b o l t s  and screw down l o o s e l y ,  n o t i n g  t h a t  t h e r e  
i s  no d i s t o r t i o n  of t h e  u n i t  bodies .  Check t h e  h o r i z o n t a l  s u r f a c e s  of t h e  u n i t s  wi th  a s p i r i t  l e v e l ,  and 
check t h a t  a l l  f e e t  a r e  r e s t i n g  f i r m l y  on t h e  f l o o r .  I f  any u n i t  i s  no t  f i r m  end l e v e l ,  l i f t  i t  c l e a r  and 
add packing washers t o  t h e  r e l e v a n t  f i x i n g  b o l t  o r  b o l t s .  

As each u n i t  i s  s a t i s f a c t o r i l y  l o c a t e d  end l e v e l l e d ,  f a s t e n  it down f i r m l y  t o  t h e  f i x i n g  b o l t s .  Do n o t  
f o r g e t  t o  p l a c e  t h e  g a s k e t s  he tveen  t h e  busbar chamber f l a n g e s  (1378) of a d j a c e n t  u n i t s ,  and f a s t e n  t h e  
f l a n g e s  t o g e t h e r  wi th  t h e  n u t s ,  b o l t s  and washers provided .  

F i t  t h e  r a i n s h e d s  (1382) (where provided)  t o  t h e  t o p s  of t h e  f a s t e n e d  f l a n g e s ,  t o  prevent  r a i n  r e s t i n g  on 
t h e  t o p  edges  of t h e  g a s k e t s  hetween u n i t s .  

E r e c t i o n :  U n i a t r u t  Foundat ions  

I f  it i s  f e l t  t h a t  s f l o o r  a s  smooth a s  t h a t  d i s c u s s e d  i n  paragraph  5.31 cannot be g u a r a n t e e d ,  o r  i f  a  
p a r t i c u l a r l y  long swi tchboard  i s  Involved ,  we recornend t h a t  UNISTRUT c h a n n e l s ,  r e f e r e n c e  P3200 (181),  and 
s p r i n g  n u t s ,  r e f e r e n c e  P1008 (183)  be employed t o  e n s u r e  a l e v e l  f o u n d s t i o n .  WISTRIJ'I f i t t i n g s  a r e  
a v a i l a b l e  from o u r s e l v e s ,  st an a d d i t i o n a l  c o s t  per swi tchboard  pane l ,  o r  d i r e c t l y  from: 

UNISTRUT M v i s i o n  of GKN Limited.  
43-45 B r o s d v s t e r  Rosd, 
Welvyn Garden C i t y .  
Herts . ,  
England. 



Prepare a  sub-floor 40 mm (1.5/8 i n )  below the f in i shed  f l o o r  l e v e l ,  with chases a  fu r the r  70 mm (2.314 i n )  
deep by 100 mm ( 4  i n )  wide a t  330 mm (13 i n )  cen t r e s ,  running a t  l e a s t  the t o t a l  u l t imate  length of t he  
switchboard, including any fu tu re  extensions  vhich may be under considerat ion.  

Note tha t  duc t s  or a  t rench w i l l  be required a t  the  r ea r  of the switchboard to  sccomodate  cab le s  
approaching from below. 

Place the  Un i s t ru t  runners (181) i n  t h e i r  approximate pos i t i ons  in  the chases (182) and burn 50 mm (2  i n )  
gaps in  the  foam p l a s t i c  f i l l e r  a t  roughly 509 mn (20 i n )  cen t r e s ,  using a  blowlamp or gas torch.  Using 
the  sp r ing  nuts  (183) provided, f i x  t i e  bar j i g s  (1377) t o  the  foundation runners a t  these gaps. By using 
a  s t r a i g h t  edge, and by measuring corresponding diagonals ,  check tha t  t h e  U n i s t r u t l t i e  bar assembly i s  
"square". Pos i t i on  small p ieces  of s t e e l  p l a t e  o r  s imi l a r  ma te r i a l  under the  t i e  ber l e v e l l i n g  screws a d  
ensure  tha t  the  long i tud ina l  c e n t r e l i n e  of the r ea r  runner i s  80 am (3.1/8 i n )  fram the trench edge a t  both 
ends. Note tha t  where two o r  more lengths  of Unis t rut  a r e  t o  be butted end to  end, they must l i n e  up 
exact ly .  

Using a  s p i r i t  l e v e l ,  a  s t r a i g h t  edge and the t i e  bar l e v e l l i n g  screws, ensure tha t  the U n i s t r u t l t i e  ber 
assembly is l eve l  i n  both d i r e c t i o n s .  Grout i n  the runners f i l l i n g  the  chases with cement grout mix and 
carrying the grout hal f  way up the  ou t s ides  of the  runners.  Leave the grout t o  s e t  hard, then remove the  
t i e  bar j i g s  and spr ing nu t s  from the  runners.  Float  the f in ished fl.oor between the runners,  the l e v e l  
coinciding with the  tops of the runners but not overflowing them. Do not l e t  the concrete get  i n t o  the 
previously  burned-out p a r t s  of the  runners .  When the  switchboard f l o o r  area  has s e t ,  use i t  a s  a  datum t o  
f l o a t  and l eve l  the  r e s t  of the  switchboard f loo r .  

Using the  switchboard foundation plan a s  a  guide, burn 50 mn ( 2  i n )  gaps ,in the foam p l a s t i c  f i l l e r  of t h e  
runners a t  the  required f i x i n g  po in t s ,  using a  blow lamp o r  gas torch.  Pos i t i on  the MI0 sp r ing  n u t s  (183) 
i n  the  runners a t  these  po in t s .  P i t  the  removable f e e t  (1383) beneath the busbar chambers (1368) using t h e  
nuts  and washers provided. 



5.66 P l a c e  a l l  u n i t s  i n  p o s i t i o n  and f a s t e n  them down u s i n g  t h e  MlO x 40 mm long  hexagonal headed screws and 
s t a n d a r d  M10 washers .  Check a l l  u n i t s  f o r  l e v e l  h o r i z o n t a l  and u p r i g h t  v e r t i c a l  s u r f a c e s  u a i r q  s p i r i t  
l e v e l  and plumb l i n e .  Minor v a r i a t i o n s  due t o  manufac tur ing  t o l e r a n c e s  may be r e c t i f i e d  by t h e  a d d i t i o n  of 
washers beneath t h e  u n i t  f e e t .  Use a  s t r a i g h t  edge o r  t a u t  s t r i n g  t o  l i n e  t h e  u n i t s  up. 

5.67 As t h e  u n i t s  a r e  l i n e d  up and f a s t e n e d  down, f i t  t h e  g a s k e t s  between a d j a c e n t  buabar chamber f l a n g e s  (1378) 
and f a s t e n  t h e  f l a n g e s  t o g e t h e r  wi th  t h e  n u t s ,  b o l t s  and washers provided.  

5.4R P i t  t h e  r a i n s h e d s  (1382) (where provided)  t o  t h e  t o p s  of t h e  fas tened  f l a n g e s ,  t o  prevent  r a i n  t e s t i n g  on 
t h e  t o p  edges  of t h e  g a s k e t s  between u n i t s .  

5.49 Use p i e c e s  of U n i s t r u t  cl ip-on p l a s t f c  cover  t o  s e a l  any expoaed l e n g t h 8  of U n i s t r u t  r u n n e r ,  e.g. where 
p r o v i s i o n  has  been made f o r  f u t u r e  ex' tenaiona.  



5.5 Jointing the Busbars 

5-51 READ MI? VHOLL OF TKIS SUB-SECTION AT LEAST N I C E  BEFORE STARTING WRK. The following are the significant 
features of the buebar system employed: 

1) The unit hngth busbara (1369) are incorporated in a moulding (1371) which is an integral part of 
each switch unit. 

ti) Only the last few millimetres of each busbar end ara exposed, and ths ends of adjacent unit bars 
m a t  be connected up by split metal sleeves (1372). which are fastened in place by m e a n  of special 
heat-ahrinkable metal locking rings (1373). 

iii) To ensure complete encapsulation of the buabar system, heat-shrinkable insulating sleeves (1370) 
are fitted over t h e n  elcctro-mechanical. joints. 

iv) On end psnels, the unconnected ends of the busbars are fitted vith one-piece mctal bushes (1374) and 
insulated by heat-shrinluble shrouds (1375). 

v) Buabar jointing kits incorporate all of the above components, plus aluminium foil for use as heat 
shields, as described later. 

The following text explains how to joint and insulate the unit busbar ends. 

15 &gram 'A' 

5.52 Remove the bu*bar chamber front cover plates (1379) and their gaskets (1380) from the svitchboard. Clean 
each chamber (1368) of any dust, and wipe the busbars resin moulding (1371) wlth a lint-free, non-metallic, 
non-synthetic cloth and inhibited 1.1.1 trichloroethene. '(Lo brands available in the U.K. are: 

i) "ICI Cenklene LV", 
available from: 

Ellis 6 Everard, 
Dudley Hill Chemical Works. 
Holme Lane, 
BRADFORD, 6. 
West Yorkshire. 

ii) "Electrolube Ultraclene V", 
available from: 

Automation Facilities Ltd., 
Blake6 Road. 
WARCRAVE, 
Rerkshire, 
RClO SAW. 



5.53 At e a c h  i n t e r - p a n e l  j o i n t ,  s l i p  an  i n s u l a t i n g  s l e e v e  ( 1 3 7 0 )  o v e r  e a c h  of t h e  h s b a r  moulding l i m b s  t o  be 
j o i n e d ,  and move t h e  s l e e v e s  a l o n g  t h e  l i m b s  a s  f a r  a s  p o s s i b l e  s o  t h a t  t h e y  a r e  a t  l e a s t  50  om ( 2  i n . )  
c l e a r  of t h e  p r o t r u d i n g  m e t a l  b u s b a r  e n d s  ( 1 3 6 9 ) .  Then s l i p  one  m e t a l  l o c k i n g  r i n g  ( 1 3 7 3 )  on each busbar  
end and s l i d e  i t  back a g a i n s t  t h e  end of t h e  moulded i n s u l a t i o n  ( 1 3 7 1 ) .  

F i t  t h e  two h a l v e s  of t h e  s p l i t  m e t a l  s l e e v e  ( 1 3 7 2 )  t o  e a c h  p a i r  of b u s b a r  e n d s ,  and s e c u r e  them l o o s e l y  i n  
p l a c e  by s l i d i n g  t h e  l o c k i n g  r i n g s  ( 1 3 7 3 )  I n t o  p o s i t i o n  a r o u n d  t h e  reduced d i a m e t e r  end s e c t i o n s  of t h e  
s l e e v e s .  

1 .54  Wrap t h e  a l u m i n i u m  f o i l  ( 1 3 8 5 )  a r o u n d  t h e  s l e e v e s  ( 1 3 7 0 )  and t h e  two s e t s  of b u s b a r  moulding l i m b s  ( 1 3 1 1 )  
t o  p r o t e c t  them f r a n  t h e  h e a t ,  and t h e n  u s e  a  g a s  t o r c h  ( p r e f e r a b ? y  p r o p a n e ,  b u t  b u t a n e  i s  a c c e p t a b l e )  t o  
h e a t  up t h e  l o c k i n g  r l n g s  ( 1 3 7 3 )  and c a u s e  them t o  s h r i n k  and s o  f a s t e n  t h e  m e t a l  s p l i t  s l e e v e s  ( 1 3 7 2 )  i n  
p l a c e .  The t o r c h  f l a m e  s h o u l d  be b l u e .  h a r d  and n a r r o w  s o  t h a t  i t  c a n  bp p r e c i s e l y  d i r e c t e d  a t  t h e  r i n p s  
and ' s p i l l "  a  minimum of h e a t  e l s e w h e r e .  Applv t h e  h e a t  e v e n l y  a r o u n d  t h e  c i r c u n t e r e n c e  of  each r i n ~ ,  and 
c o n t i n u e  h e a t i n g  I t  u n t i l  t h e  g r e e n  marker  s p o t  d a r k e n s  t o  show t h a t  s u f f i c i e n t  h e a t  h a s  been a b s o r b e d .  
Al low t h e  r i n g s  t o  c o o l  n a t u r a l l y ,  h e n  i t  w i l l  be found t h a t  t h e y  have  5nrunn t o  form a t i g h t  f i t  on  t h e  
s l e e v e s  b e n e a t h .  

5 .55  Once a l l  t h e  r i n g s  have  been s h r u n k  i n t o  p l a c e  and a l l o w e d  t o  c o o l ,  remove t h e  a l u m i n i u m  f o i l  ( 1 3 8 5 )  from 
one i n s u l a t i n g  s l e e v e  (137O),  and s l i d e  t h e  s l e e v e  o v e r  t h e  made-off b u s b a r  j o i n t  u n t i l  i t  comes up a g a i n s t  
t h e  s h o u l d e r  of  t h e  o p p o s i t e  r e s i n  o a u l d i n g  ( 1 3 7 1 ) .  S h r i n k  f i t  t h e  s l e e v e  i n t o  p o s l t i o n  a s  f o l l o w s :  

I!sing t h e  g a s  t o r c h  a g a i n .  b u t  w i t h  t h e  f l a m e  a d j u s t e d  t o  a " s o f t "  b l u e  w i t h  a  y e l l o w  t i p ,  g e n t l y  warm t h e  
i n s u l a t i n g  s l e e v e  ( 1 3 7 0 ) .  Keep t h e  f l a m e  c o n t i n u a l l y  moving o v e r  t h e  s u r f a c e  t o  p r e v e n t  s c o r c h i n g  and hot  
s p o t s .  Heat t h e  s l e e v e  o v e r a l l  b u t ,  a s  i t  b e g i n s  t o  s h r i n k ,  work from t h e  c e n t r e  o u t w a r d s  s o  a s  t o  a v o i d  
t r a p p i n g  a i r  i n  t h e  m i d d l e .  When t h e  s l e e v e  i s  f u l l y  s h r u n k ,  t h e  o u t e r  q u r f a c e  s h o u l d  be smooth and 
w r i n k l e - f r e e ,  and s h o u l d  f o l l o w  t h e  s h a p e  of t h e  c o m p o n ~ n t s  b e n e a t h  i t .  



5.56 Now, remove t h e  a l u m i n i u m  f o i l  from t h e  o p p o s i t e  s l e e v e  and s l i d e  i t  o v e r  t h e  one  you have  j u s t  s h r u n k .  
a g a i n  moving i t  u n t i l  i t  comes up a g a i n s t  t h e  (now s h r o u d e d )  s h o u l d e r  of t h e  o p p o s i t e  r e s i n  moulding 
( 1 1 7 1 ) .  S h r i n k  t h i s  o v e r l a p p i n g  s l e e v e  i n t o  p l a c e  a s  d e s c r i b e d  above.  

Repeat  t h e s e  p r o c e d u r e s  f o r  a l l  t h r e e  p h a s e s  a t  e a c h  i n t e r - p a n e l  b u s b a r  j o i n t  l o c a t i o n  

5.57 On t h e  o u t e r  end of t h e  b u s b a r  moulding ( 1 3 7 1 )  of a n  end p a n e l ,  push  t h e  n o n - s h r i n k i n g  m e t a l  b u s h e s  f u l l y  
home ( 1 3 7 4 )  o n t o  t h e  e n d s  of t h e  b u s b a r s  ( 1 3 5 9 ) .  Put t h e  i n s u l a t i n g  " b o o t s "  ( 1 3 7 5 )  in p l a c e  o v e r ' t h e m ,  
push them on a s  f a r  a s  t h e y  v i l l  go and s h r i n k  them i n t o  p o s i t i o n  a s  i n  p a r a g r a p h  5 . 5 5  a b o v e ,  t a k i n g  c a r e  

8 ,  t o  v o r k  from the  
t h e  i n t e r i o r .  

c l o s e d  t o  t h e  open e n d s  of t h e  " b o o t s "  t o  e n s u r e  a good f i t  and t o  e x p e l  e x c e s s  a l r  f rom 



5.58 When a l l  of  t h e  i n t e r - p a n e l  and end p a n e l  h u s b a r  e n d s  ( 1 3 6 9 )  h a v e  h e e n  d e a l t  w i t h ,  c l e a n  o u t  t h e  b u s b a r  
c h a m b e r s  ( 1 3 6 8 1 ,  c h e c k i n g  t h a t  no t o o l s  o r  m a t e r i a l s  a r e  l e f t  i n  them, t h e n  f i t  t h e  f r o n t  c o v e r  p l a t e  
g a s k e t s  ( 1 3 8 0 )  a n 4  t h e  p l a t e s  t h e m s e l v e s  ( 1 3 7 9 )  and r e p l a c e  and f a s t e n  t i g h t  t h e i r  n u t s  and w a s h e r s .  

I 
S i m i l a r l y  F i t  and f a s t e n  t h e  d i s h e d  b u s h a r  chamber  end c o v e r s  ( 1 3 7 6 )  and g a s k e t s  ( 1 3 8 4 ) .  F l t  r a i n s h e d s  
( 1 3 8 2 )  t o  t h e  t o p a  of  t h e  end c o v e r  f l a n g e s .  

5.59 C o n n e c t  t h e  u n i t  e a r t h  b a r s  of  a d j a c e n t  u n i t s  t o g e t h e r  u s i n g  t h e  n u t s / s c r e w s / v a s h e r s  p r o v i d e d  and c o n n e c t  
t h e  w h o l e  s w i t c h h o a r d  e a r t h  b a r  s y s t e m  t o  t h e  s u b s t a t i o n  H.V .  m e t a l w o r k  e a r t h  a c c o r d l q  t o  l o c a l  p r a c t i c e .  I 

5.6 J o i n t i n g  o f  C a b l e s  

The c a b l e  j o i n t i n g  p r o c e d u r e  i s  b a s i c a l l y  t h e  same a s  t h a t  employed on i n d o o r  u n i t s :  p l e a s e  s e e  s u b - s e c t i o n  I 
4.7 o f  t h i s  m a n u a l .  I 



nrLrveRY 6 ERECTION (0s-AT) 

Loading ,  D e l i v e r y ,  Unloading and S t o r a g e  

Outdoor u n i t s  may be c a r r i e d  on unshee ted  v e h i c l e s  f o r  s h o r t  journeys ,  o r  s t o r e d  o u t d o o r s  f o r  s h o r t  
p e r i o d s ,  bu t  they  should not be regarded  a s  f u l l v  weatherproof  u n t i l  t h e  procedures  d e s c r i b e d  i n  t h i s  
s e c t i o n  and s e c t i o n  7  o f  t h i s  manual have been s a t i s f a c t o r i l y  completed.  Prolonged s t o r a g e  should  be i n  a  
warm, d r y  room. 

I t  i s  p o s s i b l e  f o r  t v o  men t o  l o a d ,  unload and e r e c t  t h i s  s v i t c h g e a r  wi thout  t h e  use of l i f t i n g  and 
h a n d l i n g  equipment.  However, f o r  speed and s a f e t y  t h e  use of a  s m a l l  c r a n e ,  f o r k l i f t  o r  s i m i l a r  equipment 
i s  recommended. The s a f e  working load  (SWL) should  be a t  l e a s t  twice  the  t o t a l  weight of any load  t o  be 
l i f t e d ;  i n  t h e  c a s e  of a  c r a n e ,  t h i s  should  be t h e  SWL a t  the  maximum o p e r a t i n g  r a d i u s  r e q u i r e d  by the  s i t e  
l a y o u t .  

A 6 m (20 f t )  c i rcumference  e n d l e s s  s l i n g  of m a n i l l a  rope  o r  s u i t a b l e  woven s y n t h e t i c  m a t e r i a l ,  SWL a t  
l e a s t  t w i c e  t h e  t o t a l  weight of t h e  s w i t c h ,  should  be looped under main s t r u c t u r a l  components of t h e  u n i t  
t o  c r a n e  l i f t  i t .  

Do n o t  a t t e m p t  t o  o p e r a t e  any i tem of s w i t c h g e a r  u n t i l  t h e  a p p r o p r i a t e  e r e c t i o n ,  p r e p a r a t i o n  and 
commissioning procedures  have been completed.  

W l i v e r y  Weight,  O i l  and Compound Volumes 

These a r e  approximate v a l u e s  o n l y .  

Weight of 0s-AT, c a b l e  box and s u p p o r t  b r a c k e t ,  wi th  no o i l  o r  compound : 134 kg (295 I b ) .  

Volume of o i l  tank : 43.5 l i t r e  ( 9 . 6  g a l l . )  
E q u i v a l e n t  weight of o i l  : 37.2 kg (R2 l b . )  

Volume of f r o n t  c a b l e  box : 31.7 l i t r e  ( 7  p a l l . )  
E q u i v a l e n t  weight of compound : 30.6 k g  (67.5 l b . )  

Mounting t h e  Swi tch  on t h e  Transformer  

The 0s-AT i s  suppor ted  by a  b r a c k e t  (13%) which b o l t s  t o  a n g l e  p i e c e s  welded on the  t r a n s f o r m e r  tank.  The 
f r o n t  f a c e s  of t h e  a n g l e s  must be i n  l i n e  wi th  t h e  f a c e  of t h e  t r a n s f o r m e r  f l a n g e  (1165).  A f o l d i n g  
o p e r a t i n g  p l a t f o r m  (1387) on t h e  b r a c k e t  (1386) e n a b l e s  t h e  o p e r a t o r  t o  reach  the  t o p  of the  u n i t  wi th  e a s e  
f o r  o p e r a t i o n  or  i n s p e c t i o n .  

Note t h a t  c a h l e  d u c t s  o r  a  t r e n c h  w f l l  g e n e r a l l y  be r e q u i r e d  beneath the  f r o n t  c a b l e  box ( l l b b b ) .  

Where t h e  t r a n s f o r m e r  i s  equipped w i t h  a n  HV d i s c o n n e c t i o n  chamber, t a k e  t h e  cover  o f f  t h i s  chamber. 
Otherwise ,  remove t h e  t r a n s f o r m e r  l i d  and l o v e r  t h e  l e v e l  of the  t r a n s f o r m e r  o i l  ( t h i s  o i l  i s  s i m i l a r  t o  
s w i t c h  o i l  - s e e  sub-sec t ion  7.2 f o r  p r e c a u t i o n s  t o  be observed) ,  u n t i l  i t  c l e a r s  the  bottom of t h e  HV 
t e r m i n a l  a p e r t u r e .  Remove t h e  a p e r t u r e  b lanking  p l a t e  and g a s k e t .  

0s-AT Transformer-Mounted Oi l  Switch 
6.3diagram 'A' 



Using a c rane  o r  o t h e r  handl ing  equipment i f  a v a i l a b l e  ( s e e  sub-sec t ions  6.1 and 6.2) r a i e e  t h e  w i t c h  u n i t  
and o f f e r  i t  up on i t s  b r s c k e t  (1386) t o  t h e  t ranaformer  so t h a t  the  bushings  (1367) p r o t r u d e  i n t o  t h e  
t r a n s f o r m e r  tank ( o r  d i s c o n n e c t i o n  chamber). Raise  o r  lower the  u n i t  u n t i l  t h e  mst ing  f l a n g e s  (116511388) 
a r e  a l i g n e d  and f l u s h  t o g e t h e r ,  v i t h  t h e  g a s k e t  (1173) ,  suppl ied  v i t h  t h e  u n i t ,  between them. The four  
h o l e s  i n  t h e  r e a r  f l a n g e s  of t h e  b r a c k e t  (1386) should now a l s o  be a l i g n e d  w i t h  the  s t u d s  o r  b o l t  h o l e s  i n  
t h e  t ransformer  tank  bulkhead suppor t  s n g l e s  (1174).  

Fas ten  t h e  mounting b r s c k e t  (1386) t o  t h e  bulkhead s n g l e s  (1174),  us ing  pecking washers i f  n e c e s s a r y ,  t o  
e n s u r e  alignment of t h e  mating HV f l a n g e s  (116511388) wi thout  d i s t o r t i o n  of t h e  swi tch  tank. Use t h e  
screws and n u t s  st t h e  top  of t h e  s tand  t o  g i v e  f i n e  ad jus tment  v e r t i c a l l y .  DO NOT use t h e  f l a n g e  
f a s t e n i n g s  t o  p u l l  t h e  w i t c h  t o  t h e  t r s n s f o r m e r ,  but when t h e  f l a n g e s  a r e  c o r r e c t l y  mated v i t h  t h e  g a s k e t  
(1173) between them, f a s t e n  than  s e c u r e l y  t o g e t h e r  w i t h  t h e  n u t s ,  b o l t s  and washers s u p p l i e d .  Bond t h e  
u n i t  e s r t h  bar  t o  t h e  s u b s t a t i o n  HV metalwork e s r t h .  

I f  o n - s i t e  p r e s s u r e  t e s t i n g  of t h e  swi tch  u n i t  a lone  i s  r e q u i r e d ,  then t h e  procedure  d e s c r i b e d  i n  sub- 
s e c t i o n s  7.1, 7.2 and 7.3 should  be under taken  a t  t h i s  s t a g e ,  before t h e  AV c o n n e c t i o n s  t o  t h e  incoming 
supply  and t o  t h e  t ransformer  a r e  made. 

Connect t h e  t r s n s f o r m e r  HV l e a d s  t o  t h e  bushing connect ions  11367) i n  t h e  t r a n s f o r m e r  tank  o r  d is -  
connect ion  chamber. Top up t h e  tank  o r  chamber wi th  o i l  t o  t h e  marked o p e r a t i n g  l e v e l  ( s e e  sub-sec t ion  
7.2),  r e p l a c e  t h e  l i d  and g a s k e t  and f a s t e n  down. 

The incoming c a b l e  can now be j o i n t e d  i n t o  t h e  f r o n t  c a b l e  box (1166b) a c c o r d i n g  t o  approved l o u r 1  p r a c t i c e  
( s e e  sub-sec t ion  4.7). A l l  s t r u c t u r a l  s tee lwork  and c a b l e  g lands  (1171) a r e  bonded t o  t h e  u n i t  e a r t h  bar .  

The p r e p a r a t i o n  and commissioning procedurea  d e t a i l e d  i n  s e c t i o n  7 can  now be under taken ,  i f  t h i s  ~s not  
done previous ly .  

E r e c t i n g  a Free-Standing Switch w i t h  Rear Cable Box 

P l a c e  t h e  u n i t ,  complete with s tand  (13891, i n  t h e  a p p r o p r i a t e  p o s i t i o n  on a l e v e l  c o n c r e t e  f l o o r  and 
s e c u r e  it t h e r e  wi th  f o u r ,  12 mm 11/2 i n )  d iameter  UNI-PIX o r  s i m i l a r  rag-bolt-type f i x i n g s  (1170). 

Note t h a t  t h e  two c a b l e  boxes (11668, b) r e q u i r e  c a b l e  d u c t s  o r  t renches  beneath them t o  accommodate t h e  
c a b l e s .  

Bond t h e  u n i t  e a r t h  ber  t o  t h e  s u b s t a t i o n  WV metalwork e s r t h .  

I f  on-s i te  p r e s s u r e  t e s t i n g  of t h e  r i n g  main u n i t  a l o n e  i s  r e q u i r e d ,  then t h e  procedurea d e s c r i b e d  i n  sub- 
s e c t i o n s  7.1, 7.2 and 7.3 should be under taken  a t  t h i s  s t a g e ,  before t h e  HV c a b l e  connect ions  t o  t h e  
incoming supply  and t o  t h e  t ransformer  a r e  made. 

The f r o n t  and r e a r  c a b l e s  can now be j o i n t e d  i n t o  t h e i r  r e s p e c t i v e  boxes (11668, b) accord ing  t o  approved 
l o c a l  p r a c t i c e  ( s e e  sub-sec t ion  4.7). A l l  s t r u c t u r a l  metalwork and c a b l e  g l a n d s  (1171) a r e  bonded t o  t h e  
u n i t  e a r t h  bar.  

OSAT Free-Standing 'oil Switch 



6 . 4 6  The preparation and c o n i i s s i o n i n g  procedures i n  s e c t i o n  7 can nov be undertsken i f  t h i s  was 
p r e v i o u s l y .  

6 . 5  Joint ing  of  Cables 

The cable  j o i n t i n g  procedure i s  b a s i c a l l y  the same a s  that employed on indoor u n i t s :  p leese  
4 . 7  of t h i s  manual. 

not done 

see sub-section 



IMPORTANT NOTE ON OIL FILLED CHAMBERS 

During the erection and preparation of switchgear, it is important that 
all oil-filled chambers on both fixed and moving portions (i.e. not only circuit - 
breaker and switch tanks, but also certain voltage transformer, current 
transformer and connection chambers) be opened, examined and filled to the 
correct level with switch oil. Some chambers may be already filled with oil, 
e.g. certain voltage or current transformer chambers, but the oil level should 
still be checked and carefully topped up if necessary. Look for the label: 

NOTE 

Before the switchgear is energised, this 
chamber must be filled to the level shown 
with switch oil conforming to British 
Standard 148, and the site tests specified 
in the relevant British Standards must be 
completed. 



PREPARATION 6 COMKISSIONINC 

P r e p a r a t i o n  of  Tank h Mechanisms 

WITH BUSBARS ( I F  ANY) AND CIRCUIT CONNECTIONS (1166a ,  1166b. 1367) DEAD, remove a l l  packing m a t e r i a l s ,  wipe 
down t h e  o u t s i d e  of t h e  s w i t c h  t a n k  (1343)  and s e t  t h e  o p e r a t i n g  handle  s t u b s  t o  OFF (1333) and EARTH ON 
(1334) r e s p e c t i v e l y .  Unfas ten  t h e  f o u r  sc rews  s e c u r i n g  t h e  main cover  (1318) t o  t h e  tank  t o p  and remove 
t h e  cover  w i t h  i ts  s u b s i d i a r y  test c o v e r  (1310).  

Wipe out  t h e  t a n k  (1343) w i t h  a c l e a n ,  d r y ,  l i n t  f r e e ,  n o n - m e t a l l i c  c l o t h .  Examine t h e  mechanisms, 
b e a r i n g s  and c o n t a c t s  and check t h a t  a l l  f a s t e n i n g s  a r e  aecure .  Check f o r  f o r e i g n  bodies  i n  t h e  t a n k  
bottom. 

F i l l  t h e  tank  11343) t o  t h e  marked l e v e l  w i t h  s w i t c h  o i l  ( s e e  s u b s e c t i o n  7.2, "Oi l  F i l l i n g  of Swi tchgear" )  
pour ing  t h e  o i l  over  those  p a r t s  of t h e  mechanism which a r e  above t h e  marked o i l  l e v e l .  

Examine t h e  g a s k e t s  on t h e  main (1318)  and t e s t  a c c e s s  (1310) c o v e r s ,  then  r e - f i t  and f a s t e n  down both 
c o v e r s  w i t h  t h e  s w i t c h e s  i n  t h e  OFf and EARTH ON p o s i t i o n s .  

As f a r  a s  p o s s i b l e ,  check t h e  o p e r a t i o n  of t h e  handle  and handle  s t u b s ,  of t h e  mechanisms and of t h e  
i n t e r l o c k s  i n  accordance  w i t h  S e c t i o n  8 ,  "Rout ine  O i l  Swi tch  Operation".  

/ 
MAIN SWITCH 

EARTH 

O i l  F i l l i n g  of Swi tchgear  

Swi tchgear  i s  normal ly  despa tched  w i t h o u t  o i l  and when t h e  equipment i s  f i l l e d  on s i t e  i t  i s  n e c e s s a r y  t o  
observe  c e r t a i n  p r e c a u t i o n s  t o  e n s u r e  s a t i s f a c t o r y  o p e r a t i o n .  These p r e c a u t i o n s  a r e  a l s o  a p p l i c a b l e  t o  t h e  
h a n d l i n g  of t r a n s f o r m e r  o i l .  

The o i l  must be  of t h e  c o r r e c t  g r a d e  ( n o r m a l l y  B30 f o r  s w i t c h g e a r ) ,  should p r e f e r a b l y  be used from s e a l e d  
drums, and must have an e l e c t r i c a l  s t r e n g t h  of no t  l e s s  than  t h a t  s p e c i f i e d  by BS 148. Clean o i l  must  not 
be  s t o r e d  i n  drums which have he ld  d i r t y  o i l .  

A l l  pumps, p i p e s  and o t h e r  f i l l i n g  u t e n s i l s  must be c l e a n  and d r y  and must have a tempera ture  s i m i l a r  t o  
t h a t  o f  the  o i l  and s v i t c h g e a r .  S e p a r a t e  equipment should  be used f o r  c l e a n  and d i r t y  o i l s .  

Rubber t u b i n g  o r  any o t h e r  m a t e r i a l  which i s  s o l u b l e  i n  o i l  should  not be used.  

A l l  components of t h e  s w i t c h g e a r  which a r e  t o  be immersed i n  t h e  o i l  must be thoroughly  c leaned  wi th  l i n t -  
f r e e ,  non-meta l l i c  c l o t h s .  Do not  use  c l e a n i n g  s o l v e n t s ,  which might contamina te  the  o i l .  

To avoid  c o n d e n s a t i o n ,  o i l  and s w i t c h g e a r  should  be a t  l e a s t  a s  warn a s  t h e  s u r r o u n d i n g  a i r ,  and i n  
a d d i t i o n  t h e  s w i t c h g e a r  should  be d r y ;  t h i s  c o n d i t i o n  can  be o b t a i n e d  by a l lowing  t h e  warm a i r  t o  c i r c u l a t e  
th rough t h e  s w i t c h g e a r  wi th  t h e  tanks  open.  A l l  p a r t s  i n s i d e  t h e  chamber o r  t a n k  w i l l  then  q u i c k l y  a t t a i n  
a tmospher ic  tempera ture .  I f  t h i s  method cannot  be used ,  a c h i e v e  t h e  same r e s u l t  by p l a c i n g  bags  of s i l i c a  
g e l  d e s s i c a n t  i n  t h e  chambers f o r  a p e r i o d  of some hours .  Care must,  however, be taken  t o  e n s u r e  t h a t  a l l  
of  t h e s e  bags a r e  removed b e f o r e  f i l l i n g  commences. When t h e  equipment i s  comple te ly  d r y ,  no m o i s t u r e  w i l l  
appear  on a m i r r o r  h e l d  i n s i d e  t h e  chamber. 



7.27 The c o r r e c t  o i l  l e v e l  i s  marked on t h e  i n s i d e  of t h e  o i l  s w i t c h  and f u s e  swi tch  chambers and on t h e  o u t s i d e  
of c i r c u i t  b reaker  and v o l t a g e  t r a n s f o r m e r  tanks .  

7.28 A f t e r  f i l l i n g  i t  i s  a d v i s a b l e  t o  o p e r a t e  t h e  s w i t c h g e a r  s e v e r a l  t imes  b e f o r e  a p p l y i n g  v o l t a g e  i n  o r d e r  t o  
r e l e a s e  any a i r  which may be t r a p p e d .  

7.29 WARNING: No naked l i g h t  should  be p e r m i t t e d  i n  t h e  v i c i n i t y  of open tanks  o r  i n  o t h e r  s i t u a t i o n s  where 
s w i t c h  o i l  i s  d i r e c t l y  exposed t o  t h e  atmosphere ( t h i s  p r e c a u t i o n  i s  p a r t i c u l a r l y  impor tan t  d u r i n g  pos t -  
f a u l t  main tenance) .  

7.3 High Vol tage  T e s t s  

7.31 The a p p l i c s t i o n  of a h igh  v o l t s g e  p r e s s u r e  t e s t  i s  o f t e n  c a l l e d  f o r ,  f o r  example,  b e f o r e  commissioning o r  
d u r i n g  maintenance of m e t a l c l a d  s v i t c h g e a r ,  a c c o r d i n g  t o  l o c a l  r e g u l a t i o n s .  

BS.5227:1975 s p e c i f i e s  t h e  f o l l o w i n g  one minute power f requency  t e s t  v o l t a g e s  f o r  such s i t e  t e s t s :  

I W I N  CIRCUIT I MAIN CIRCUIT 1 
I RATED VOLTAGE I SITE TEST VOLTAGE 1 
I I I 

A u x i l i a r y  c i r c u i t s  : 2.0kV 

7.32 The f i r s t  t e s t  should be a p p l i e d  t h u s :  

( a )  a l l  phases t o  e a r t h  w i t h  s w i t c h  c l o s e d ;  

( b )  between phases v l t h  s w i t c h  c l o s e d ;  

( c )  a c r o s s  t h e  break  of t h e  open s w i t c h .  

7.33 I f  t h e  equipment 1 s  n o t  Large enough t o  produce t h e  c o r r e c t  t e s t  v o l t a g e ,  a prolonged t e s t  a t  reduced 
v o l t a g e  i n  accordance  wi th  t h e  t a b l e  below may be a p p l i e d .  

I POWERFREQUENCY VOLTAGE TESTS 1 
I FOR DURATIONS EXCEEDING ONE MINUTE 1 
I (AFTER ERECTION ON SITE) 1 
I Dura t ion  of test I Percentage  of I 
I I one-minute  test I 
I \ v o l t a g e  accord ing  I 
I Minutes , t o  paragraph  7.31 I 
I 1 I 100 I 

7.34 D.C. T e s t i n g :  

The use  of D.C. t e s t  s e t s  f o r  c a b l e  t e s t i n g  is now v idespread  and t h e  use  of t h i s  equipment f o r  t h e  
p r e s s u r e  t e s t i n g  of s w i t c h g e a r  i s  o f t e n  convenien t .  The c a s e  a g a i n s t  D.C. t e s t i n g  is t h a t  t h e  i n a u l a t i o n  
is  n o t  s t r e s s e d  i n  t h e  same manner a s  vhen an A.C. v o l t a g e ,  f o r  which i t  was d e s i g n e d ,  i s  a p p l i e d ,  b u t  
e x p e r i e n c e  has  n o t  i n d i c a t e d  t h a t  i n i t i a t i o n  of breakdown is  more l i k e l y  w i t h  D.C. than  w i t h  A.C. I n  t h e  
e v e n t  of a D.C. v o l t a g e  test b e i n g  a p p l i e d  t o  t h e  s v i t c h g e a r ,  t h e  v a l u e s  must be i n  accordance  u i t h  t h e  
t a b l e  below, t h e  d u r a t i o n  of test t o  b e  1 5  minutes .  

1 D.C. TEST VOLTAGES I 
I Rated Vol tage  l s i t e  T e s t  Vol tage  I 
I kV kV I 
1 3.6 I 7.0 I 
1 7.2 I 15.0 I 
1 12.0 1 25.0 1 
1 17.5 I 32.0 I 



7.35 If high voltage testing of the connecting cable or cables is required once they have been jointed into the 
awitchgear, 8.5.5227 specifies the following d.c. values: 

I RATED VOLTAGE I*BElWEEN PHASES !BETWEEN ALL PHASES I 
1 OF SWITCHGEAR ,OF BELTED CABLES I A'ID EARTH 1 
1 I I 
I kV 1 kV (d.c.) I kV (d.c.) I 
i 3.6 10.0 7.0 I 
I 7.2 I 20.0 15.0 I I 
1 12.0 1 34.0 I 25.0 I 
I 17.5 - 37 .0 I I I I I 
*With midpoint of test supply earthed. 

7.4 Paintvork 

All componenta are given 'a high quallty protective finish before leaving the vorks, but the paintwork may 
be damaged during transport, erection or service. Any scratches or chipped portions of the paintvork 
should be touched up immediately they are noticed, otherwise the metalwork may rusc. 

Suitable touch up paint is available from Yorkshire Svitchgear, or it may be obtained from any reputable 
manufacturer. The specification is:- 

"Glossy Synthetic Air Drying Enamel for Outdoor Use". Quote the appropriate colour referencea: 

Colour Colour No. (BS 381C: 1948) - 
Dark Admiralty Grey 632 

Or such other colour as may have been specified for a particular installation. 



R ROUTINF OIL SWITCH OPFRATION 

R.l To C l o s e  t h e  Main S w i t c h  t o  ON 

8.11 Note t h a t  t h e  i n d i c a t i o n  i n  t h e  t a n k  vindow ( 1 3 3 1 )  i s  OFF. 

8.12 Unlock t h e  p a d l o c k a b l e  main s w i t c h  h a n d l e  s t u b  (1322)  a t  t h e  l e f t  o f  t h e  s v i t c h .  F i t  t h e  r emovab le  
o p e r a t i n g  h a n d l e  (1126)  t o  t h e  s t u b .  

R.13 Hove t h e  o p e r a t i n g  h a n d l e  ( 1 1 2 6 )  f i r m l y  bu t  s m o o t h l y  f o r w a r d s  t o  t h e  ON p o s i t i o n  ( 1 3 3 2 )  t o  c l o s e  t h e  - i n  
s w i t c h  (1308 /1309) .  The i n d i c a t i o n  i n  t h e  t a n k  window ( 1 3 3 1 )  w i l l  change  t o  ON. 

8.14 Remove t h e  opera tin^ h a n d l e  (1126) .  P a d l o c k  t h e  h a n d l e  s t u b  (1322)  u n l e s s  a c c e s s  f o r  emergency open ing  is 
r e q u i r e d .  

R.2 To Open t h e  Main Swi tch  t o  OFF 

8.21 Note t h a t  t h e  i n d i c a t i o n  i n  t h e  t a n k  window (1331)  is ON.  

R.22 u n l o c k  t h e  ~ d l o c k a b l e  main s w i t c h  h a n d l e  s t u b  (1322)  a t  t h e  l e f t  of t h e  s w i t c h .  F i t  t h e  removable 
o p e r a t i n g  h a n d l e  (1126)  t o  t h e  s t u b .  

R.23 Move t h e  o p e r a t i n g  h a n d l e  (1126)  f i r m l y  b u t  s m o o t h l v  hackwards t o  t h e  OFF p o s i t i o n  (1333)  t o  open t h e  main 
s w i t c h  (130811309).  The i n d i c a t i o n  i n  t h e  t a n k  window ( 1 3 3 1 )  w i l l  change t o  OFF. 

R.26 Remove t h e  o p e r a t i n g  h a n d l e  (1126) .  P a d l o c k  t h e  h a n d l e  s t u h  (1322) .  

8.3 To F a r t h  t h e  Rear  C i r c u i t  

R.71 Mote t h a t  t h e  i n d i c a t i o n  i n  t h e  t a n k  window ( 1 3 3 1 )  i s  OFF. 

8.32 l h l o c k  t h e  p a d l o c k a b l e  e a r t h  s w i t c h  i n t e r l o c k  c o v e r  (1320)  ( ! ahe l l ed  MOLT BEFORE EARTHING) a t  t h e  r i g h t  o f  
t h e  s w i t c h  and move i t  c l e a r  o f  t h e  e a r t h  s v i t c h  h n n d l e  s t u b  (1323) .  F i t  t h e  r emovab le  o p e r a t i n g  h a n d l e  
( 1 1 2 6 )  t o  t h e  s t u h .  

. Move t h e  o p e r a t i n g  h a n d l e  (1126)  f i r m l y  bu t  smooth ly  f o r w a r d s  t o  t h e  EARTH ON p o s i t i o n  ( 1 3 3 4 )  t o  c l o s e  t h e  
e a r t h  s w i t c h  (1312 /1308)  and e a r t h  t h e  o u t ~ o i n p  ( o r  i n c o n l n ~ )  c i r c u i t  c a b l e  c o n n e c t i o n s  (1367) .  The 
i n d i c a t i o n  i n  t h e  t a n k  window ( 1 3 3 1 )  w i l l  change  t o  FARTH ON. 

8.34 Because of t h e  d e s i g n  o f  c o l l a p s i b l e  h a n d l e  (1126 /1323)  employed,  i t  is i m p o s s i b l e  f o r  e n  o p e r a t o r  t o  
i m m e d i a t e l y  re-open a  c l o s e d  e a r t h  s w i t c h ;  t h e  o p e r a t i n g  h a n d l e  (1126) must  be r e - l o c a t e d  f i r s t .  Thus ,  
s h o u l d  an  e a r t h  be i n a d v e r t e n t l y  a p p l i e d  t o  a  l i v e  c i r c u i t ,  t h e  o p e r a t o r  c a n n o t  i n s t i n c t i v e l y  re-open t h e  
non- fau l t -b reak ing  e a r t h  s w i t c h  a t  o n c e ,  w i t h  t h e  P o s s i b i l i t y  of b r e a k i n g  t h e  f a u l t  c u r r e n t ,  b e f o r e  r e m o t e  
protection haa  had t i m e  t o  o p e r a t e .  

On c o m p l e t i o n  of t h e  e a r t h i n g  o p e r a t i o n ,  
(1323)  i n  p o s i t i o n .  

remove t h e  o p e r a t i n g  h a n d l e  (1126).  P a d l o c k  t h e  h a n d l e  s t u b  



To Remove t h e  E a r t h  from t h e  Rear C i r c u i t  

Note t h a t  t h e  i n d i c a t i o n  i n  t h e  tank  window (1331) i s  EARTH ON. 

Unlock t h e  e a r t h  swi tch  handle  s t u b  (1323) a t  the  r i g h t  of the  swi tch .  F i t  t h e  removable o p e r a t i n g  handle  
(1126)  t o  t h e  s t u b .  

Move t h e  o p e r a t i n g  handle  (1126)  f i r m l y  but smoothly backwards t o  t h e  EARTH OFF p o s i t i o n  (1335) t o  remove 
t h e  e a r t h  from the  c i r c u i t  c a b l e  c o n n e c t i o n s  (1367) hy opening t h e  e a r t h  swi tch  (1312/1308).  The 
i n d i c a t i o n  i n  t h e  wlndow (1331)  w i l l  change t o  OFF. 

Remove t h e  o p e r a t i n g  handle  (1126) .  Move t h e  padlockable  e a r t h  swi tch  i n t e r l o c k  cover (1320) over the  s t u b  
(1323)  and padlock i t  in  p o s i t i o n .  

Cable  T e s t i n g  th rough t h e  O i l  Swi tch  

Se t  t h e  swi tch  c o n t r o l l i n g  t h e  c a b l e  t o  be t e s t e d  to  OFF a s  d e s c r i b e d  i n  s6b-sec t ion  8.2 of t h i s  nranual 

With t h e  c a b l e  t o  be t e s t e d  s a f e l y  i s o l a t e d  and locked o f f  a t  t h e  f a r  end and a t  any p o s s i b l e  i n t e r m e d i a t e  
p o i n t s  of supply ,  s e t  t h e  e a r t h  s w i t c h  t o  EARTH ON a s  d e s c r i b e d  i n  sub-sec t ion  8.3 of t h i s  manual. 

Unfas ten  t h e  sc rews  and padlock  ( i f  f i t t e d )  which s e c u r e  the  t e s t  a c c e s s  cover (1310) and open t h e  cover  t o  
r e v e a l  t h e  t e s t  a c c e s s  o r i f i c e s  (1317)  i n  t h e  swi tch  main cover  (1318). 

F i t  t h e  t e s t  d e v i c e  (1319) by i n s e r t i n g  t h e  c o n t a c t s  i n t o  the  t e s t  o r i f i c e s  and pushing ehe device  home 
o n t o  the  i n t e r n a l  c o n n e c t i o n s  (1336) .  

Set  t h e  e a r t h  swi tch  t o  EARTH OFF, a s  d e s c r i b e d  i n  sub-sec t ion  8.4 of t h i s  manual. 

The t e s t  d e v i c e  i s  now t rapped  i n  p o s i t i o n ,  t h e  main swi tch  i s  h e l d  OFF by the  a c t i o n  of i n t e r n a l  
i n t e r l o c k s  ( a s  d e s c r i b e d  i n  s u b s e c t i o n  1.7)  and t h e  c a b l e  can s a f e l y  be t e s t e d  v i a  the  t e s t  d e v i c e  
t e r m i n a t i o n s .  

On comple t ion  of t e s t i n g ,  o p e r a t e  t h e  e a r t h  s v i t c h  t o  EARTY ON a s  d e s c r i b e d  i n  sub-sec t ion  8.7 o f  t h i s  
manual. Remove t h e  t e s t  d e v i c e  (1319) paus ing  t o  l e t  t h e  o i l  d r i p  back i n t o  the  tank .  Rec lose  and f a s t e n  
down t h e  t e s t  a c c e s s  cover  (1310) p a d l o c k i n g  i t  i f  r e q u i r e d .  

The e a r t h  can now be removed from t h e  c a b l e  a s  d e s c r i b e d  i n  sub-sec t ion  8.4 of t h i s  manual,  and t h e  u n i t  
can  be o p e r a t e d  a s  u s u a l .  





MAINTFNAMCE 

Frequency of Maintenance 

Wide variations in operating duty and environment make it impossible to specify a uniform frequency of 
maintenance for all svitchgear installations. 

However, all equipment should be inspected prior to commissioning and again during the initial 12 months 
guarantee period, particular attention being paid to the tightness of fastenings and fixings. It should 
then be possible to assess future maintenance requirements. 

In accordance with Rritish Standard RS 5405, "Code of Practice for the maintenance of electrical switchgear 
for voltages up to and including 145kV", we recommend that the equipment be externally inspected (see 
paragraph 9 . 2 1  helow) at least once a year. This inspection may include operational in accordance with 
section 8 of this manual if this is desired, and if system operating constraints permit it. 

Internal examination/overhaul of the equipment (sub-sections 9.2, 9.3, 9.5). with any repairs and replace- 
ments which may be found necessary, should be undertaken at intervals of not more than 10 years, and aure 
frequently if at all possible. 

Non-routine maintenance ia considered in sub-section 9.4, "Post Fault Maintenance'. 

Since the OS-A range is non-isolatable, ALL MAINTENANCE OTHER THAN EXTERNAL CLEANING REQUIRES THAT RIE UNIT 
RF MADE nI?AF. THUS nlF CIRCUIT CONNECTIONS AND THE SWITCHBOARD RUSBARS (IF ANY) MUST BE SWITCHED OFF, 
ISOLATEF ANT FARTHEll. 

Maintenance of Tank 6 Mechanisms 

With the switch still alive, inspect the general condition of the station to see that it is clean, secure 
and undamaced. Look for oil or compound leaks, listen for any audible discharge, note any unusual smells. 
Should anything be amiss, investigate the cause and arrange for its correction. Clean d o n  the outside of 
the unit(s) with cloths having no loose fibres or metallic threads. Do not use synthetic cloths in 
con junction vith cleaning solvents. 

WITM THF SWITCHROARF RUSRARS (IF ANY) AND CIRCUIT CONNECTIONS M D E  DEAD. LOCKED OFF AT ALL POSSIBLE 
POINTS OF SUPPLY. ANI, EFFECTIVELY EARTHED, set the main switch to OFF (1333) and the earth switch to EARTH 
Oh' (1334) (see Section 8 )  as indicated in the tank window (1331). Unfasten the four screw which hold don! 
the main cover (131R) and remove the cover. 

WARNING: NO NAKED LIGHT SHOULP RF PERMITTED IN THE VICINITY OF OPEN TANKS OR DRUHS OF SWITCH OIL. 

MAIN SWITCH b 9R"T 
WITCH WG'POSITION 

,/' Uy;;3, 1335 



9.24 Sample and t e s t  t h e  s v i t c h  o i l  a s  d e s c r i b e d  i n  suh-sec t ion  9.3. If the  o i l  i s  c l e a r ,  i t  w i l l  be p o s s i b l e  
t o  c a r r y  ou t  t h e  r e s t  o f  t h e  r o u t i n e  i n s p e c t i o n  wi th  t h e  o i l  s t i l l  i n  the  tank.  Should the o i l  be murky, 
o r  f a i l  any of the  t e s t s  p r e s c r i b e d ,  o r  should the  i n s p e c t i o n  show t h a t  main tenance  w r k  w i t h i n  t h e  tank  i s  
n e c e s s a r y ,  then  t h e  tank must be emptied and l a t e r  r e f i l l e d .  See s u b - s e c t i o n  7 .2  f o r  the  p r e c a u t i o n s  t o  be 
observed .  

9.25 Examine t h e  mechanisms and c o n t a c t s  w i t h i n  t h e  tank.  Any c o n t a c t  burn ing  o r  p i t t i n g  may be c o r r e c t e d  wi th  
s f i l e  o r  g l a s s p a p e r  (not emery o r  c a r b o m n d m )  wi th  t h e  tank  empty of o i l :  any f i l i n g s  avst be removed 
from t h e  t a n k  bottom b e f o r e  it i s  r e f i l l e d .  Look f o r  l o o s e  f a s t e n i n g s  and t i g h t e n  any vhich  a r e  found. 
Fxamine t h e  b a k e l i e e d  wood o p e r a t i n g  l i n k s  (1358) f o r  s i g n s  of s p l i t t i n g ,  damage o r  c s r b o n i s a t i o n  and 
r e p l a c e  i f  necessary .  Remove any f o r e i g n  bodies  from the  t a n k  bottom. 

9.26 R e f i l l  o r  top-up t h e  tank  t o  t h e  marked o i l  l e v e l  ( s e e  aub-sec t ion  7.2). Pour o i l  over  those  p a r t s  of t h e  
mechanism v h i c h  a r e  normal ly  shove  o i l  l e v e l .  

9.27 I n s p e c t  t h e  g a s k e t s  on t h e  mein (1318) and t e s t  (1310) c o v e r s  f o r  s i g n s  of d e t e r i o r a t i o n ,  and r e p l a c e  i f  
necessary .  With t h e  handle  a t u h a  s t i l l  s e t  t o  OFF and EARTH ON (1331) ,  r e p l a c e  and f a s t e n  down t h e  c o v e r s  
(1318, 1310).  

L u b r i c a t e  the  e x t e r n a l  p i v o t  p o i n t s ,  h i n g e s  e t c .  wi th  any good q u a l i t y  l u b r i c a t i n g  o i l .  Touch up any 
damaged pa in twork  ( s e e  aub-sec t ion  7-41.  Check the  o p e r a t i o n  of the  h a n d l e s ,  mechanisms and i n t e r l o c k s  a s  
f a r  a s  p o s s i b l e ,  i n  accordance  wi th  S e c t i o n s  1 ,  2 ,  3 and 8 o f  t h i s  manual. 

9.28 Return  t h e  s w i t c h  t o  s e r v i c e  i n  accordance  wi th  normal o p e r a t i n g  p r a c t i c e s .  

9.3 Switch O i l  Sampling and T e s t i n g  

9.31 Users  a r e  recommended t o  c o n s u l t  B r i t i s h  Standard 8.5.5730 "Code of P r a c t i c e  f o r  Maintenance of  I n s u l a t i n g  
O i l "  o r  any l o c a l l y  a p p l i c a b l e  s t a n d a r d  f o r  more d e t a i l e d  i n f o r m a t i o n  on t h i s  s u b j e c t .  The f o l l o w i n g  
procedures  a r e  baaed on those  advoca ted  i n  B.S.5730. 

9.32 F i r s t ,  remove a sample of  o i l  f o r  t e s t i n g .  Use a p i p e t t e - t y p e  ' t h i e f '  t u b e ,  keeping the  upper end s e a l e d  
wi th  your thumb u n t i l  t h e  l o v e r  end i s  about  100 ma ( 4  i n )  from t h e  bottom of t h e  tank .  Release  t h e  upper 
end and a l l o w  t h e  o i l  t o  r i s e  up t h e  tube.  R e s e a l  t h e  t o p  wi th  your thumb, remove t h e  tube  and t r a n s f e r  
t h e  o i l  sample t o  a c l e a n ,  ground-glass-stoppered sample j a r  of about 1 l i t r e  ( 2  p i n t s )  c a p a c i t y .  The 
f i r s t  two samples should be used t o  f l u s h  t h e  t h i e f  tube and sample j a r .  F i l l ,  s e a l  and l a b e l  t h e  j a r ,  
g i v i n g  d e t a i l s  of t h e  t ime  and d a t e ,  t h e  l o c a t i o n  and t h e  s e r i a l  number of t h e  u n i t .  The o i l  may be t e s t e d  
on s i t e  i f  f a c i l i t i e s  a r e  a v a i l a b l e ,  o r  a t  a  c e n t r a l  l a b o r a t o r y .  

9.33 I f  it is not p o s s i b l e  t o  c a r r y  ou t  t h e  d e t a i l e d  t e s t s  ( d e s c r i b e d  l a t e r  i n  t h i s  sub-sec t ion)  on s i t e ,  
examine t h e  o i l  by s i g h t  and s m e l l .  Mois ture  may be v i s i b l e  a s  d r o p l e t s ,  o r  a s  c l o u d i n e s s  i n  t h e  o i l .  
Cloudiness  can a l s o  be due t o  suspended s o l i d s .  S o l i d  s l u d g e  o r  i m p u r i t i e s  w i l l  be r e a d i l y  v i s i b l e .  A 
d a r k  brown c o l o u r  s u g g e s t s  t h e  presence  of d i s s o l v e d  a s p h a l t s .  Green i n d i c a t e s  t h e  presence  of copper  
soaps  and means t h a t  r a p i d  d e t e r i o r a t i o n  i s  imminent. An a c r i d  smel l  may i n d i c a t e  v o l a t i l e  a c i d s  l i a b l e  t o  
cause  c o r r o s i o n ,  w h i l s t  an odour of  p e t r o l  o r  a c e t y l e n e  may i n d i c a t e  a low f l a s h  p o i n t  due t o  t h e  e f f e c t s  
o f  a f a u l t .  I f  t h e  o i l  e x h i b i t s  any of  t h e s e  symptoms t o  a marked degree  i t  should  be removed and 
r e c o n d i t i o n e d  o r  d i s c a r d e d  and t h e  s w i t c h  should  be examined t o  de te rmine  t h e  cause .  

9.34 For g r e a t e r  p r e c i s i o n ,  o i l  may be s u b j e c t e d  t o  an e l e c t r i c  s t r e n g t h  t e s t .  However, t h i s  r e q u i r e s  s p e c i a l  
equipment and n e a r - l a b o r a t o r y  c o n d i t i o n s  f o r  c o n s i s t e n t  and r e l i a b l e  r e s u l t s .  For a d e t a i l e d  d e s c r i p t i o n  
of  t h e  equipment and procedures  i n v o l v e d ,  s e e  B r i t i s h  S tandard  BS.148:1972, Appendix C ,  "Method of t e s t  f o r  
e l e c t r i c  s t r e n g t h "  o r  I . E . C .  P u b l i c a t i o n  156 ,  1 s t  e d i t i o n ,  1963. 

9.35 S u i t a b l e  m o i s t u r e  t e s t s  a r e  t h e  g e n t l e  b o i l i n g  of a s m a l l  sample of o i l  w e r  a bunsen f lame,  o r  the  
plunging of a d u l l y  red-hot s t e e l  rod i n t o  a q u a r t e r  l i t r e  ( 1 / 2  p i n t )  of o i l .  I n  e i t h e r  t e s t ,  a  c r a c k l i n g  
sound i n d i c a t e s  t h e  presence  of m o i s t u r e  and t h e  f a i l u r e  of the  sample.  Tvo samples ou t  of t h r e e  should  be 
c r a c k l e - f r e e  i f  t h e  o i l  i s  t o  be passed a s  s u i t a b l e .  

9.36 The presence  of d i s s o l v e d  s l u d g e  may be d e t e c t e d  by d i l u t i n g  a sample of t h e  o i l  wi th  pe t ro leum s p i r i t  and 
f i l t e r i n g  i t  t o  s e e  i f  any s l u d g e  i s  p r e c i p a t a t e d .  

Other t e s t s  a r e  b e s t  performed o n l y  i n  t h e  l a b o r a t o r y ,  under c o n t r o l l e d  c o n d i t i o n s .  

9.37 Should t h e  o i l  need t o  be r e p l a c e d ,  c l e a n  t h e  t a n k ,  mechanisms and c o n t a c t  systems and r e f i l l  wi th  c l e a n  
o i l ,  observ ing  the  p r e c a u t i o n s  d e t a i l e d  under 7.2, " O i l  F i l l i n g  of Switchgear".  

9.38 Whi ls t  t h e  tank  i s  empty, check t h e  mechanisms and c o n t a c t  systems a5 d e s c r i b e d  i n  s e c t i o n s  9.25 and 9 .26 .  

9.39 Top up t h e  o i l  t o  t h e  marked l e v e l  i n  t h e  tank .  New o i l  may be added t o  o ld  o i l ,  provided t h a t  bo th  comply 
w i t h  t h e  requi rements  of  B r i t i s h  S tandard  BS 148 and the  o ld  o i l  i s  i n  r e a s o n a b l y  good c o n d i t i o n .  

9.4 Pos t  F a u l t  Maintenance 

9.41 The f o l l o w i n g  c a s e s  must be cons idered : -  

9.42 Where t h e  c losed  main swi tch  has c a r r i e d  a through f a u l t  c u r r e n t ,  no a c t i o n  i s  n e c e s s a r y  beyond r o u t i n e  
maintenance when t h i s  f a l l s  due. 

9.41 Where t h e  open main swi tch  has been c l o s e d  o n t o  a f a u l t ,  o r  the  e a r t h  swi tch  has been c losed  wi th  t h e  
c i r c u i t  c a b l e  a l i v e ,  the  s v i t c h  must no t  be opera ted  a g a i n  u n t i l  i t  has been made dead and main ta ined  a s  
d e s c r i b e d  i n  t h e  preceding  pages of t h i s  manual. 



Maintenance of  Auabar Chamher 

WITH THE SWITCHROARD BUSRAPS MADE DEAD, LOCKFD OFF AT ALL FUSSIBLF POINTS OF SllPPLY AND EFFECTIVELY 
EARTHED, remove t h e  busbar  chamber f r o n t  p l a t e  (347.  1379) and back p l a t e  (346)  (where f i t t e d ) .  

In  t h e  c a s e  of an OS-A indoor  s w i t c h b o a r d ,  check t h a t  t h e  busbars  ( 2 4 )  a r e  s e c u r e l y  f a s t e n e d  t o  t h e  

c o n t a c t  pads i n  t h e  bushing moulding (31R) which i s  i t s e l f  s e c u r e l y  f a s t e n e d  t o  the  chamber f l o o r .  Check 
t h a t  a l l  tee-off  s h r o u d s  a r e  s e c u r e l y  i n  p o s i t i o n  ( s e e  s e c t i o n  4.6 " F i t t i n g  the  Busbars" f o r  d e t e i l s  of t h e  
shroud assembly) .  

In  the  c a s e  of an 0s-A0 o u t d o o r  s w i t c h b o a r d ,  check t h a t  t h e  s h r i n k - f i t t e d  i n s u l a t i o n  (1370) a t  t h e  busbar 
j o i n t s  i s  s e c u r e ,  and t h a t  t h e  j o i n t s  themselves  a r e  no t  loose .  

Check t h a t  t h e r e  f a  no o f 1  l e a k  from t h e  s w i t c h  t a n k  (1343)  a t  t h e  p o i n t  where the  hushing moulding p a s s e s  
th rough from t h e  tank  t o  t h e  busbar  chamber. 

Clean a l l  a c c e s s i b l e  i n s u l a t o r  s u r f a c e s ,  i n c l u d i n g  t h e  busbar c a s t i n g s ,  u s i n g  i n h i b i t e d  1.1.1 
t r i c h l o r o e t h a n e  and a  l i n t - f r e e ,  n o n - m e t a l l i c ,  non-svnthe t ic  c l o t h .  I n s p e c t  a l l  i n s u l a t o r  s u r f a c e s  f o r  
s i g n s  of damage (minor  s c r a t c h e s  a r e  no t  i m p o r t a n t ;  s p l i t t i n g  o r  c r a c k i n g  a r e ) .  Should damage be found ,  
t h e  u n i t  must be taken  out  of s e r v i c e .  

I n h i b i t e d  1.1.1 t r i c h l o r o e t h a n e  may be o b t a i n e d  i n  the  U.K. a s :  

i )  "ICI Genklene LV", 
a v a i l a b l e  from: 

E l l i s  6 E v e r a r d ,  
h d l e y  H i l l  Chemical Works, 
Holme Lane, 
BRADFORD, 4 ,  
West Yorkshre.  

i i )  " F l e c t r o l u b e  l i l t r a c l e n e  V", 
a v a i l a h l e  from: 

Automation F a c i l i t i e s  L td . ,  
Rlakes Road, 
WARGRAVE, 
R e r k s h i r e ,  
RGlO RAW. 

Check f o r  f o r e i g n  bodies  in  t h e  chamber,  then  r e p l a c e  the  f r o n t  and (where f i t t e d )  back p l a t e s  and t h e i r  
g a s k e t s  and f a s t e n  them s e c u r e l y .  

9.5 diaqram 'A' 



10 SPARES & TOOLS 

10.1 Spare  P a r t s  

10.11 S e r v i c e  e x p e r i e n c e  v i t h  e a r l i e r  d e s i g n s  of o i l  swi tch  has shown t h a t  t h e  need f o r  t h e  replacement of any 
p s r t  of a n  OS-A o i l  s w i t c h  w i l l  v e r y  r a r e l y  a r i s e .  

10.12 I n  view of t h i s  f a c t o r ,  o f  t h e  v i d e  v a r i e t y  of d u t i e s  and envi ronments  t o  which u n i t s  may be s u b j e c t e d  and 
of t h e  d e t a i l e d  v a r i a t i o n s  i n  equipment between i n d i v i d u a l  i n s t a l l a t i o n s ,  it i s  our  p o l i c y  t o  reconmend 
s p a r e  p a r t s  on an i n d i v i d u a l  c o n t r a c t  b a s i s  r a t h e r  than  t o  i s s u e  a  g e n e r a l  l i s t  of recormended s p a r e s .  

10.13 Should any p s r t  he r e q u i r e d  which was n o t  i n i t i a l l y  provided  a s  a  s p a r e ,  t h e  e n q u i r y  should i n c l u d e  t h e  
s e r i a l  number of t h e  u n i t .  t h e  i n f o r m a t i o n  quoted on t h e  d a t a  p l a t e  and ,  where p o s s i b l e ,  t h e  o r i g i n a l  
c o n t r a c t  numher. Where r e l e v a n t ,  r e f e r e n c e s  t o  i l l u s t r a t i o n s  and p s r t  key numbers used i n  t h i s  manual may 
a s s i s t  i n  t h e  i d e n t i f i c a t i o n  of t h e  component t o  be renewed, e.g: 

10.14 OS-A o i l  s w i t c h ,  a e r i a l  No. 0100234, 15kV, 21.9kA. 500 A ,  50/60 Hz. 

E a r t h  s w i t c h  ON i n t e r l o c k  c a t c h ,  key No. 1349, a s  i l l u s t r a t e d  i n  1.7 d i a g r a m  " C " ,  i n  t h e  laanual da ted  
J a n u a r y ,  1981, r e f e r e n c e :  D22-Pi-15. 

10.15 Whi ls t  no t  a l l  of t h e  i n f o r m a t i o n  quoted w i l l  always be d i r e c t l y  r e l e v a n t  o r  e s s e n t i a l ,  it may h e l p  t o  
d i s t i n g u i s h  be tveen  d e s i g n s  having  minor d e t a i l  v a r i a t i o n s .  

10.21 No s p e c i a l  t o o l s  a r e  r e q u i r e d  f o r  t h i s  equipment. 

10.22 Open-ended and r i n g  spanners :  

Y e t r i c  d i e :  H4 M5 Mh MI0 M12 MI6 

Metr ic  A/F: 7 m  R w  l o r n  1 3 w  1 7 w  24mm 

10.23 P l u s  normal vorkshop t o o l s  such a s  s c r e w d r i v e r s ,  p l i e r s ,  d r i f t s ,  hammers, f i l e s  e t c .  



KFY TO ILLUSTRATIONS (0s-A, OS-AO, 0s-AT) 

Ruebars (0s-A) 
F l e x i b l e  an t i -vermin  s t r i p s  (0s-A) 
Busbar end p l a t e  (0s-A) 
Busbar s e c u r i n g  s t u d s  (0s-A) 
Busbar tee-of f  c o n n e c t i o n  p l a t e s  ( i n s e t )  (0s-A) 
Busbar f i s h p l a t e  s p a c e r s  (0s-A) 
Busbar j o i n t  box (0s-A) 
Busbar j o i n t  box end p i e c e  (0s-A) 
101(a)  s i n g l e  t y p e  f o r  8OOA b u s h a r s  
101(b)  d o u b l e  t y p e  f o r  1250A b u s b a r s  
101(c)  double  t y p e  f o r  2000A bushara  
101(d)  s i n g l e  b lank  t y p e  f o r  end panel  
Busbar packer  f o r  use  on end p a n e l s  (0s-A) 
Busbar j o i n t  box cover  (0s-A) 
Unit- to-unit  r i g i d  c o v e r  p l a t e s  t o  p r o t e c t  b u s b a r s  (0s-A) 
U n i s t r u t  c h a n n e l s  Ref. P3200 
Floor  c h a s e s  t o  t a k e  (181)  
Spr ing  n u t s ,  M10, f o r  ( 1 8 1 ) ,  Ref. P1008 
T i e  bar j i g s  f o r  (181) 
HI0 b o l t s  f o r  (183)  
Cast  r e s i n  buabar  Suppor t  i n s u l a t o r  (0s-A) 
Ai r  i n s u l a t e d  busbar  chamber (0s-A) 
Busbar chamber b a s e p l a t e  (0s-A) 
Bushar chamber back p l a t e  (0s-A) 
Rusbar chamber f r o n t  p l a t e  (0s-A) 
Removable O p e r a t i n g  handle  
Neoprene bonded g a s k e t s  a s  a l t e r n a t i v e  t o  (11RO) on c a b l e  box 
Transformer  f l a n g e  
Cable Box ( a )  r e a r  mounted ( b )  f r o n t  mounted 
Reg-bolt t y p e  f l o o r  f i x i n g s  
Cable gland 
Gasket between (1165) and (1388) (0s-AT) 
Transformer  tank  bulkhead s u p p o r t  a n g l e s  
Cable box (1166)  f r o n t  p l a t e  
Cable s o c k e t s  i n  (1166) 
Gasket  between (1184)  and (1171) 
P r e s s u r e  p l a s t i c  - a l t e r n a t i v e  t o  (1146) on c a b l e  box 
Cahle box (1166) bottom p l a t e  
Cable box (1166) f i l l i n g  a p e r t u r e  cover  

1184 
1185 
1186 Cable box (1166) f i l l i n g  a p e r t u r e  
1187 Cable box (1166) f i l l i n g  a p e r t u r e  g a s k e t  
1306 Switch mechanism mainframe 
1307 Main s v i t c h  mechanism 
1308 Main s v i t c h  b l a d e s  
1309 Fixed busbsr  c o n t a c t s  engaged by (1308)  
1310 Tes t  a c c e s s  cover  
1311 E a r t h  Switch mechanism 
1312 S t a r  connected e a r t h i n g  c o n t a c t s  
1317 Tes t  a c c e s s  o r i f i c e s  
1318 Main cover  
1319 Cable t e s t  d e v i c e  
1320 "MOVE REFORE FARTHING" padlockable  cover  
1322 Main s v i t c h  handle  s t u b  
1323 E a r t h  s v i t c h  handle  s t u b  
1331 ON/OFF/EARTH ON i n d i c a t i o n  
1332 Main s v i t c h  ON p o s i t i o n  of handle  
1333 Main swi tch  OFF p o s i t i o n  of handle  
1334 Ear th  swi tch  EARTH ON p o s i t i o n  of handle  
1335 Ear th  s v i t c h  EARTH OFF p o s i t i o n  of handle  
1336 Connections a t  i n n e r  end of  (1367) engaged by (1319) 
1343 Oi l  t ank  
1345 I n t e r l o c k  bar 
1346 Main s v i t c h  d r i v e  cam 
1347 Ear th  swi tch  d r i v e  cam 
134R Tes t  a c c e s s  i n t e r l o c k  hook t o  engage (1310) o r  (1319) 
1349 Ear th  s v i t c h  ON i n t e r l o c k  c a t c h  
1350 Main s v i t c h  OFF i n t e r l o c k  c a t c h  
1352 Main s v i t c h  mechanism d r i v e  s h a f t  
1354 Main s w i t c h  mechanism s p r i n g  compression l e v e r  
1355 Main s v i t c h  mechanism o p e r a t i n g  s p r i n g s  
1356 Main swi tch  o p e r a t i n g  c l a v  
1357 Vain swi tch  h l a d e s  o p e r a t i n g  s h a f t  
1358 Main swi tch  b a k e l i a e d  wood d r i v e  l i n k s  
1360 E a r t h  s v i t c h  c o n t a c t s  o p e r a t i n g  a h a f t  
1363 Ear th  swi tch  mechanism d r i v e  s h a f t  
1364 Ear th  s v i t c h  mechanism s p r i n g  compression l e v e r  
1365 Ear th  s v i t c h  mechanism o p e r a t i n g  s p r i n g s  
1366 E a r t h  s v i t c h  o p e r a t i n g  c l a v  
1367 Rear bushing assembly  
1368 Rusbar chamber (0s-AO) 
1369 Busbsrs (0s-AO) 
1370 Heat s h r i n k a h l e  busbar  connec t ion  i n s u l a t i n g  s l e e v e  (0s-AO) 
1371 Resin moulding i n c o r p o r a t i n g  (1369) (0s-AO) 
1372 S p l i t  m t t a l  s l e e v e  f o r  husbar  j o i n t  (0s-A0 
1373 Heat s h r i n k a b l e  meta l  l o c k i n g  r i n g s  t o  s e c u r e  (1372)  

i n  p o s i t i o n  (0s-AO) 



Metal bush f o r  end of (1369) on end panel  (OS-AO) 
Heat s h r i n k a b l e  i n s u l a t i n g  "boot" f o r  (136911374) on 
end p a n e l s  (0s-AO) 
Rushar chamber end cover  (OS-AO) 
U n i s t r u t  t i e  bar  j i g s  (OS-AO) 
Auabar chamber f l a n g e  (OS-AO) 
Busbar chamber f r o n t  c o v e r  (OS-AO) 
Gasket f o r  (1379) (OS-AO) 
Rusbar chamber r a i n s h e d s  (OS-AO) 
Removable f e e t  (OS-AO) 
Gaske t  f o r  (1376) (0s-AO) 
Aluminium f o i l  h e a t  s h e i l d  f o r  (1370) (OS-AO) 
Suppor t ing  b r a c k e t  f o r  t r a n s f o r m e r  mounting (OS-AT) 
Opera t ing  p l a t f o r m  on (1386) (OS-AT) 
F lange  nround (1367) (OS-AT) 
Stand f o r  f r e e - s t a n d i n g  u n i t  (OS-AT) 


