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©  Gas  insulated  electrical  apparatus. 

A  gas  insulated  electrical  apparatus  wherein  a  power 
transformer  and  switchgear  (4)  are  contained  in  a  single 
sealed  housing  filled  with  a  gas  insulator,  and  the  two  are 
electrically  connected  inside  the  housing.  The  interior  of  the 
sealed  housing  may  be  divided  by  a  partition  wall  (14),  so  as 
to  define  separate  chambers  for  containing  the  respective 
devices. 



T h i s   i n v e n t i o n   r e l a t e s   to   a  gas   i n s u l a t e d  

e l e c t r i c a l   a p p a r a t u s .  

A  gas  i n s u l a t e d   e l e c t r i c a l   a p p a r a t u s   i s   k n o w n  

h a v i n g   a  p o w e r   t r a n s f o r m e r   and   s w i t c h g e a r ,   t h e  

l a t t e r   c o m p r i s i n g   a  c i r c u i t   b r e a k e r ,   a  d i s c o n n e c t i n g  

s w i t c h ,   an  i n s t r u m e n t   c u r r e n t   t r a n s f o r m e r ,   a n  

i n s t r u m e n t   v o l t a g e   t r a n s f o r m e r ,   a  g r o u n d   s w i t c h   a n d  

t h e   l i k e   d i s p o s e d   in   s e p a r a t e   h o u s i n g s ,   and  w i t h   t h e  

two  d e v i c e s   c o n n e c t e d   e x t e r n a l l y   v i a   b u s h i n g s .  

A c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   t h e r e   i s  

p r o v i d e d   a  gas   i n s u l a t e d   e l e c t r i c a l   a p p a r a t u s   w h i c h  

c o m p r i s e s   a  t r a n s f o r m e r   and  s w i t c h g e a r   f o r   c o n n e c t i o n  

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

s u p p l y   l i n e s ,   w h e r e i n   t h e   t r a n s f o r m e r   and  t h e  

s w i t c h g e a r   a r e   c o n t a i n e d   w i t h i n   a  common  s e a l e d  

h o u s i n g   f i l l e d   w i t h   an  e l e c t r i c a l l y   i n s u l a t i n g   g a s .  
An  a d v a n t a g e   of  t h e   i n v e n t i o n   i s   t h a t   i t   l e a d s  

to   a  more  c o m p a c t   and  l e s s   e x p e n s i v e   c o n s t r a c t i o n .  

F u r t h e r   o b j e c t s   and  f e a t u r e s   of  t he   p r e s e n t  

i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   r e f e r e n c e   b e i n g  

made  to  t he   a t t a c h e d   d r a w i n g s   i n   w h i c h :  



F i g u r e   1  i s   a  s i d e   v i e w   s h o w i n g   a  p r i o r - a r t   g a s  
i n s u l a t e d   e l e c t r i c a l   a p p a r a t u s ;  

F i g u r e   2  i s   a  s c h e m a t i c   c i r c u i t   d i a g r a m   of  t h e  

e l e c t r i c a l   a p p a r a t u s   shown  i n   F i g u r e   1 ;  

F i g u r e   3  i s   a  s i d e   v i e w   s h o w i n g   an  e m b o d i m e n t  

of   a  gas  i n s u l a t e d   e l e c t r i c a l   a p p a r a t u s   a c c o r d i n g   t o  

t h i s   i n v e n t i o n ;   a n d  

F i g u r e   4  i s   a  s i d e   v i e w   s h o w i n g   a n o t h e r  

e m b o d i m e n t   of  t h e   gas   i n s u l a t e d   e l e c t r i c a l   a p p a r a t u s  

a c c o r d i n g   to  t h i s   i n v e n t i o n .  

R e f e r r i n g   to   F i g u r e s   1  and  2,  t r a n s f o r m e r   c o i l s  

1  a r e   wound  on  a  m a g n e t i c   c o r e   2.  A  s e a l e d   h o u s i n g  

3  c o n t a i n s   t h e   t r a n s f o r m e r   c o i l s   1,  and  i s   f i l l e d  

w i t h   an  i n s u l a t i n g   gas   s u c h   as  SF6  g a s .   S w i t c h g e a r  

'  4   i s   c o n n e c t e d   b e t w e e n   t h e   t r a n s f o r m e r   c o i l   1  and  a  

p o w e r   c a b l e   5.  The  s w i t c h g e a r   4  c o m p r i s e s   a  

c i r c u i t   b r e a k e r   401  and  a  d i s c o n n e c t i n g   s w i t c h   4 0 2  

w h i c h   f u n c t i o n   to  c o n n e c t   or   d i s c o n n e c t   t h e  

t r a n s f o r m e r   c o i l   1  and  t h e   p o w e r   c a b l e   5,  a n  

i n s t r u m e n t   c u r r e n t   t r a n s f o r m e r   403  w h i c h   d e t e c t s  

t h e   c u r r e n t   f l o w i n g   t h r o u g h   t h e   t r a n s f o r m e r   c o i l   1 ,  

an  i n s t r u m e n t   v o l t a g e   t r a n s f o r m e r   404  w h i c h   d e t e c t s  

t h e   v o l t a g e   a p p l i e d   to   t h e   t r a n s f o r m e r   c o i l   1,  a n d  

a  g r o u n d   s w i t c h   405  w h i c h   e a r t h s   t h e   t r a n s f o r m e r  

c o i l   1.  A  s e c o n d   s e a l e d   h o u s i n g   6  c o n t a i n s   t h e  

s w i t c h g e a r   4,   and  i s   f i l l e d   w i t h   an  i n s u l a t i n g   g a s  

s u c h   as  SF6  g a s .   A  b u s h i n g  7   i s   m o u n t e d   on  t h e  

s e c o n d   s e a l e d   h o u s i n g   6  so  as  to   p a s s   t h r o u g h   a  

w a l l   t h e r e o f ,   and  f u n c t i o n s   to   c o n n e c t   an  end  5 0 1  

of   t h e   power   c a b l e   5  to   t h e   s w i t c h g e a r   4.  A  c a b l e  

box  8  c o n s t r u c t e d   of  a  m e t a l   m a t e r i a l   s u c h   as  s h e e t  

i r o n ,   i s   m o u n t e d   on  t h e   s e c o n d   s e a l e d   h o u s i n g   6 .  

The  c a b l e   t o x   8  f u n c t i o n s   to   p r o t e c t   t h e   c a b l e   e n d  

501  f rom  d u s t   e t c . ,   and  a l s o   to   p r e v e n t   l i v e   p a r t s  

s u c h   as  t he   c a b l e   end  501  f r o m   b e i n g   p h y s i c a l l y  



e x p o s e d ,   t h e r e b y   to   p r e v e n t   e l e c t r i c   s h o c k   a c c i d e n t s .  

A  b u s h i n g   9  i s   m o u n t e d   on  t h e   s e c o n d   s e a l e d  

h o u s i n g   6  s o   as  t o   p a s s   t h r o u g h   a  w a l l   t h e r e o f ,  

w h i l e   a  p r i m a r y   b u s h i n g   10  i s   m o u n t e d   on  t h e   f i r s t  

s e a l e d  h o u s i n g   3  so  as  to   p a s s   t h r o u g h   a  w a l l   t h e r e o f .  

A  c o n d u c t o r   11  i s   c o n n e c t e d   b e t w e e n   t h e   b u s h i n g   9  a n d  

t h e   p r i m a r y   b u s h i n g   10 ,   and  f u n c t i o n s   to   c o n n e c t   t h e  

s w i t c h g e a r   4  to   t h e   t r a n s f o r m e r   c o i l s   1.  A  c o n d u i t  

or   d u c t   12  c o n s t r u c t e d   of  a  m e t a l   m a t e r i a l   s u c h   a s  

s h e e t   i r o n ,   c o n t a i n s   t h e   c o n d u c t o r   11  t h e r e i n .   I n  

a d d i t i o n ,   t h e   d u c t   12  has   i t s   two  end  p a r t s   m o u n t e d  

on  the   f i r s t   and  s e c o n d   s e a l e d   v e s s e l s   3  and  6,  t o  

p r o t e c t   t he   c o n d u c t o r   11  e t c .   f rom  d u s t   e t c .   a n d  

a l s o   to  p r e v e n t   l i v e   p a r t s   s u c h   as  t h e   c o n d u c t o r   1 1  

f rom  b e i n g   p h y s i c a l l y   e x p o s e d ,   t h e r e b y   to   p r e v e n t  

e l e c t r i c   s h o c k   a c c i d e n t s .   A  s e c o n d a r y   b u s h i n g   1 3  

i s   m o u n t e d   on  t h e   f i r s t   s e a l e d   h o u s i n g   3  so  as  t o  

p a s s   t h r o u g h   a  w a l l   t h e r e o f ,   and  f u n c t i o n s   to   p a s s  
e l e c t r i c   p o w e r   t r a n s f o r m e d   by  t h e   t r a n s f o r m e r   c o i l s   1 .  

E l e c t r i c   p o w e r   s u p p l i e d   by  t h e   p o w e r   c a b l e  5   i s  

a p p l i e d   to   t h e   t r a n s f o r m e r   c o i l s   1  t h r o u g h   t h e  

s w i t c h g e a r   4,  and  i s   t r a n s f o r m e d   by  t h e s e   t r a n s f o r m e r  

c o i l s   1.  T h e r e a f t e r ,   t h e   t r a n s f o r m e d   p o w e r   i s   p a s s e d  

v i a   the   s e c o n d a r y   b u s h i n g s   1 3 .  

The  c o n v e n t i o n a l   gas  i n s u l a t e d   e l e c t r i c a l   a p p a r -  

a t u s   t h u s   c o n s t r u c t e d   r e q u i r e s   t h e r e   to   be  t h e   d u c t  

12  wh ich   c o n t a i n s   t h e   c o n d u c t o r   11,  t h a t   i s   to   s a y  
t h e   c o n n e c t i o n   2  b e t w e e n   t h e   t r a n s f o r m e r   c o i l   1  a n d  

t h e   s w i t c h g e a r   4,   and  t h e   p r i m a r y   b u s h i n g   10  and  t h e  

b u s h i n g   9  w h i c h   a r e   r e s p e c t i v e l y   m o u n t e d   on  t h e  

f i r s t   and  s e c o n d   s e a l e d   h o u s i n g s   3  and  6  so  as  t o  

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



t he   d i s a d v a n t a g e   t h a t   t h e   o v e r a l l   d i m e n s i o n s   of  t h e  

a p p a r a t u s   b e c o m e   l a r g e .  

T h i s   i n v e n t i o n   has   b e e n   made  i n   o r d e r   t o  

e l i m i n a t e   t h e   d i s a d v a n t a g e s   of   t h e   p r i o r   a r t   a s  

s t a t e d   a b o v e ,   and  p r o v i d e s   a  g a s   i n s u l a t e d   e l e c t r i c a l  

a p p a r a t u s   i n   w h i c h   t h e   s w i t c h g e a r   4  and  t h e   t r a n s f o r m e r  

c o i l s   1  a r e   c o n t a i n e d   i n   a  s i n g l e   s e a l e d   h o u s i n g ,  

w h e r e b y   t h e   a p p a r a t u s   i s   r e n d e r e d   s m a l l   i n   s i z e   a s  

c o m p a r e d   w i t h   t h e   p r i o r   a r t   a p p a r a t u s .  

F i g u r e   3  i s   a  s i d e   v i e w   s h o w i n g   an  e m b o d i m e n t  

of  a  gas   i n s u l a t e d   e l e c t r i c a l   a p p a r a t u s   a c c o r d i n g  

to  t h i s   i n v e n t i o n .   In   t h e   f i g u r e ,   p o r t i o n s  

c o r r e s p o n d i n g   to   t h o s e   i n   F i g u r e   1  a re   r e s p e c t i v e l y  

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

a l s o   to  F i g u r e   4.  R e f e r r i n g   to   F i g u r e   3,  a  s e a l e d  

h o u s i n g   3a  c o n t a i n s   b o t h   t h e   t r a n s f o r m e r   c o i l s   1  a n d  

the   s w i t c h g e a r   4 ,   and  i s   f i l l e d   w i t h   an  i n s u l a t i n g  

gas  s u c h   as  SF6  g a s .  

More  s p e c i f i c a l l y ,   t h e   t r a n s f o r m e r   c o i l s   1  a n d  

the   s w i t c h g e a r   4  a r e   c o n t a i n e d   i n   t h e   s i n g l e   s e a l e d  

h o u s i n g   3a ,   and  t h e   t r a n s f o r m e r   c o i l   1  and  t h e  

s w i t c h g e a r   4  a r e   c o n n e c t e d   d i r e c t l y   by  means   of  t h e  

c o n d u c t o r   11 .   A c c o r d i n g l y ,   t h e   d u c t   12  and  t h e  

p r i m a r y   b u s h i n g   10  as  w e l l   as  t h e   b u s h i n g   9  i n   t h e  

c o n v e n t i o n a l   a p p a r a t u s   shown  i n   F i g u r e   1  a r e   n o t  

r e q u i r e d ,   and  t h e   a p p a r a t u s   c a n   be  made  r e l a t i v e l y  

s m a l l   i n   s i z e .  

F i g u r e   4  i s   a  s i d e   v i e w   s h o w i n g   a n o t h e r   e m b o d i -  

ment  of  t h e   gas   i n s u l a t e d   e l e c t r i c a l   a p p a r a t u s  

a c c o r d i n g   to   t h i s   i n v e n t i o n .   R e f e r r i n g   to   F i g u r e  

4,  a  p a r t i t i o n   w a l l   14  i s   m o u n t e d   i n s i d e   t h e   s e a l e d  

h o u s i n g   3a  and  d i v i d e s   t h e   i n t e r i o r   of  t h i s   s e a l e d  



h o u s i n g   i n t o   a  f i r s t   c h a m b e r   3 a l   on  t h e   s i d e   of   t h e  

t r a n s f o r m e r   c o i l s   1  and  a  s e c o n d   c h a m b e r   3a2  on  t h e  

s i d e   of  t h e   s w i t c h g e a r   4.  A  b u s h i n g   15  i s   m o u n t e d  

on  t h e   p a r t i t i o n   w a l l   14,   and  f u n c t i o n s   to   c o n n e c t  

t h e   s w i t c h g e a r   4  to   t h e   t r a n s f o r m e r   c o i l   1 .  

More  s p e c i f i c a l l y ,   t h e   d i v i s i o n   of  t h e   s e a l e d  

h o u s i n g   3a  i n t o   a  f i r s t   and  s e c o n d   c h a m b e r s   3 a l   a n d  

3a2  by  t h e   p a r t i t i o n   w a l l   14  m a k e s   i t   p o s s i b l e   t o  

i n s p e c t   t h e   t r a n s f o r m e r   c o i l s   1  and  t h e   s w i t c h g e a r  

4  s e p a r a t e l y .   M o r e o v e r ,   t h e   i n s p e c t i o n   of  t h e  

s w i t c h g e a r   4  c a n   be  f u r t h e r   f a c i l i t a t e d   by  f i l l i n g  

o n l y   t h e   f i r s t   c h a m b e r   3 a l   w i t h   an  i n s u l a t i n g   g a s  
s u c h   as  SF6  gas   and  i n s u l a t i n g   t h e   s e c o n d   c h a m b e r   , 
3a2  w i t h   a t m o s p h e r i c   a i r .  

As  s e t   f o r t h   a b o v e ,   a c c o r d i n g   to   t h i s   i n v e n t i o n ,  

t h e   t r a n s f o r m e r   c o i l s   and  t h e   s w i t c h g e a r   a r e  

c o n t a i n e d   i n   a  s i n g l e   s e a l e d   h o u s i n g ,   so  t h e  

a p p a r a t u s   c a n   be  made  r e l a t i v e l y   s m a l l   i n   s i z e   a n d  

t h e   bus   d u c t s   i n   t he   c o n v e n t i o n a l   a p p a r a t u s   can   b e  

d i s p e n s e d   w i t h ,   t h e r e b y   r e d u c i n g   t h e   o v e r a l l   c o s t  

of  t h e   a p p a r a t u s .  



1.  A  gas   i n s u l a t e d  e l e c t r i c a l   a p p a r a t u s   w h i c h  

c o m p r i s e s   a  t r a n s f o r m e r   and  s w i t c h g e a r   f o r   c o n n e c t i o n  

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

s u p p l y   l i n e s ,   w h e r e i n   t h e   t r a n s f o r m e r   and  t h e  

s w i t c h g e a r   a r e   c o n t a i n e d   w i t h i n   a  common  s e a l e d  

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

2.  A  gas   i n s u l a t e d   e l e c t r i c a l   a p p a r a t u s   as  c l a i m e d  

i n   c l a i m   1,  w h e r e i n   s a i d   s e a l e d   h o u s i n g   i s   p r o v i d e d  

w i t h   a  p a r t i t i o n   w a l l   w h i c h   d i v i d e s   t h e   i n t e r i o r  

t h e r e o f   i n t o   a  f i r s t   c h a m b e r   c o n t a i n i n g   t h e  

t r a n s f o r m e r   and  a  s e c o n d   c h a m b e r   c o n t a i n i n g   t h e  

s w i t c h g e a r .  

3.  A  gas   i n s u l a t e d   e l e c t r i c a l   a p p a r a t u s   as  c l a i m e d  

i n   c l a i m   2,  w h e r e i n   b u s h i n g s   a re   m o u n t e d   on  s a i d  

p a r t i t i o n   w a l l ,   to   c o n n e c t   s a i d   t r a n s f o r m e r   to   s a i d  

s w i t c h g e a r .  

4 .   A  gas   i n s u l a t e d   e l e c t r i c a l   a p p a r a t u s   as  c l a i m e d  

i n   c l a i m   2  or   3,  w h e r e i n   s a i d   f i r s t   c h a m b e r   i s   f i l l e d  

w i t h   s a i d   i n s u l a t i n g   gas   so  as  to   i n s u l a t e   s a i d  

t r a n s f o r m e r ,   w h i l e   s a i d   s e c o n d   c h a m b e r   i s   f i l l e d  

w i t h   a t m o s p h e r i c   a i r   so  as  to   i n s u l a t e   s a i d  

s w i t c h g e a r .  
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