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(5)  Explosion-proof  plant  for  the  storage  of  liquid  gas. 

@  A  plant  for  storing  liquids  at  low  temperature,  with  one  or 
more  heat  insulated,  single  or  double-walled  storage  tanks 
under  ground. 

In  order  to  make  the  plant  safe  against  explosions  and  fire 
while  maintaining  installation  and  maintenance  costs  low, 
the  tank(-s)  is  located  in  a  shaft  (10)  under  a  dome  like 
concrete  barrier  (16)  designed  to  resist  an  external  shock 
wave  pressure  and  provided  with  maintenance  passages  (17) 
which  are  protected  against  shock  waves  and  flame  penetra- 
tion. 

<  

CO 
CO 

in 
o  
o  

Qu 
HI 

Croydon  Printing  Company  Ltd. 

A   plant  for  storing  liquids  at  low  temperature,  with  one  or 
more  heat  insulated,  single  or  double-walled  storage  tanks 
under  ground. 

In  order  to  make  the  plant  safe  against  explosions  and  fire 
while  maintaining  installation  and  maintenance  costs  low 
the  tank(-s)  is  located  in  a  shaft  (10)  under  a  dome  like 
concrete  barrier  (16)  designed  to  resist  an  external  shock 
wave  pressure  and  provided  with  maintenance  passages  (17) 
which  are  protected  against  shock  waves  and  flame  penetra- 
tion. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  p l a n t   f o r   t h e  

s t o r a g e   of  l i q u i d s   a t   low  t e m p e r a t u r e s ,   such   as  l i q u i d  

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

g r o u n d .  

E x i s t i n g   t a n k s   f o r   l i q u i d   g a s ,   l o c a t e d   in  t h e   g r o u n d ,  
have   r o o f s   d i m e n s i o n e d   f o r   low  i n t e r n a l   p r e s s u r e s   and  f o r  

e x t e r n a l   l o a d   of  wind  and  snow,  e t c .   The  r o o f s   a r e   f o r m e d  

of  s t e e l   or  a r e   a  t h i n   s h e l l   of  c o n c r e t e   s t a n d i n g   on  t h e  

t a n k   w a l l .   Upon  an  e x p l o s i o n   or  a  f i r e   w i t h i n   or  a d j a c e n t  

s u c h   a  t a n k   t h e r e   is   a  l a r g e   r i s k   f o r   t he   r o o f   f a l l i n g   i n ,  

w h e r e b y   t h e   s t c r e d   l i q u i d   gas  w i l l   v a p o r i z e   and  c a u s e   a n  

e x p a n d i n g   h i g h - e n e r g y   c l o u d   of  g a s ,   c a u s i n g   f u r t h e r   e x p l o -  
s i o n s   and  f i r e s ,   w h i c h   may  have   a  c a t a s t r o p h i c   i n f l u e n c e   on  

a  t e r m i n a l   c o n s i s t i n g   of  a  g r o u p   of  t a n k s   of  c o n v e n t i o n a l  

t y p e   l o c a t e d   in  t h e   g r o u n d .  

One  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s   to  p r o v i d e   a 

p l a n t   of  t h e   k i n d   m e n t i o n e d   i n i t i a l l y ,   w h i c h   i s   p r o t e c t e d  

a g a i n s t   d a m a g e s   f rom  bomb  and  gas  e x p l o s i o n s ,   and  a g a i n s t  
f i r e   on  and  a b o v e   t h e   g r o u n d   s u r f a c e .   S p e c i f i c a l l y   t h e  

i n v e n t i o n   a ims   to  s o l v e   t h e   p r o b l e m   to  a t t a i n   t h i s   o b j e c t  

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

m a k i n g   t h e   i n s p e c t i o n   and  m a i n t e n a n c e   of  t h e   p l a n t   m o r e  

d i f f i c u l t .  

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

l i q u i d s   a t   low  t e m p e r a t u r e ,   p a r t i c u l a r l y   l i q u i d   n a t u r a l   g a s ,  

c o m p r i s e s   a t   l e a s t   one  h e a t   i n s u l a t e d ,   s i n g l e   or  d o u b l e -  

w a l l e d   s t o r a g e   t a n k   of  s t e e l ,   m e t a l   or  c o n c r e t e   l o c a t e d   i n  

a  s h a f t   of  g e n e r a l l y   u n i f o r m   c r o s s   s e c t i o n   in  t h e   g r o u n d  

u n d e r   a  g e n e r a l l y   dome  l i k e   c o n c r e t e   b a r r i e r   d e s i g n e d   t o  

r e s i s t   an  e x t e r n a l   s h o c k   wave  p r e s s u r e   f rom  a  bomb  o r  

e x p l o d i n g   gas   and  p r o v i d e d   w i t h   p a s s a g e s   f o r   a i r ,   p e r s o n n e l  

t r a n s p o r t s ,   e l e c t r i c   c a b l e s ,   and  t u b e s   f o r   gas  and  l i q u i d s  



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

T h u s ,   a c c o r d i n g   to   t h e   i n v e n t i o n   a  f i r e   and  e x p l o s i o n -  

p r o o f   s t o r a g e   p l a n t   i s   p r o v i d e d   by  means   of  a  h e a t   i n s u l a t e d ,  

s i n g l e   or  d o u b l e - w a l l   s t o r a g e   t a n k   in   a  s h a f t   in  t h e   g r o u n d  

and  a  b a r r i e r   in  t h e   fo rm  of  a  c o n c r e t e   dome  t h e r e o v e r .   T h e  

dome  s h o u l d   be  d e s i g n e d   so  as  t o   r e s i s t   t h e   p r e s s u r e   o f  

a b o u t   1 ,5   to   5  Mpa  c a u s e d   by  a  s h o c k   wave  r e f l e c t e d   a g a i n s t  

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

a d d i t i o n ,   t h i s   b a r r i e r   i s   p r o v i d e d   w i t h   s h o c k   wave  p r o o f  

p a s s a g e s   r e q u i r e d   f o r   t h e   o p e r a t i o n   of  t h e   s t o r a g e ,   w h i c h  

a r e   f o r m e d   so  as  to   p r e v e n t   a l s o   f l a m e   p e n e t r a t i o n   and  g a s  

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

of  t h e   b a r r i e r   and  t h e   w a l l s   of   t h e   s h a f t   a r e   a l s o   s e a l e d  

a g a i n s t   s h o c k   w a v e s   and  g a s .   The  s t o r a g e   t a n k   in  a  p l a n t  

d e s i g n e d   in  t h i s   m a n n e r   i s   s i m u l t a n e o u s l y   p r o t e c t e d   a g a i n s t  

bomb  a t t a c k s .  

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   more  c l o s e l y   b e l o w  

w i t h   r e f e r e n c e   to   e m b o d i m e n t s   i l l u s t r a t e d   on  t he   a t t a c h e d  

d r a w i n g ,   on  w h i c h   F i g u r e s   1  and  2  a r e   c r o s s   s e c t i o n s   t h r o u g h  

one  each  of  s a i d   e m b o d i m e n t s .  

The  same  or  s i m i l a r   d e t a i l s   o f   t h e   two  e m b o d i m e n t s  

have   b e e n   p r o v i d e d   w i t h   t h e   same  r e f e r e n c e   n u m e r a l s   on  t h e  

d r a w i n g .  

F i g u r e   1  shows  a  s h a f t   10  of   g e n e r a l l y   u n i f o r m   c r o s s  

s e c t i o n   in   r o c k ,   w h i c h   has   b e e n   b l a s t e d   by  means   of  a  

w o r k i n g   d r i f t   11  f rom  t h e   g r o u n d   s u r f a c e .   The  s h a f t   m a y , e . g . ,  
h a v e   a  d i a m e t e r   of  20  to   25  m  and  be  80  m  d e e p .   The  w a l l s  

of  t h e   s h a f t   a r e   s e a l e d   and  r e i n f o r c e d   by  means   of  s p r a y e d  

c o n c r e t e   12.  In  t h e   s h a f t   t h e r e   i s   p r o v i d e d   a  h e a t   i n s u -  

l a t e d ,   d o u b l e - w a l l e d   l i q u i d   gas   s t o r i n g   s t e e l   t a n k   13  o n  

a  f o u n d a t i o n   14  on  t h e   s h a f t   b o t t o m .   The  s t o r a g e   v o l u m e   o f  

t h e   t a n k   i s   1 5 , 0 0 0   to  2 0 , 0 0 0   m3  a t   t h e   s i z e   of  t h e   s h a f t  

i n d i c a t e d .   B e t w e e n   t h e   e x t e r n a l   w a l l   of  t h e   s t o r a g e   t a n k  

and  t h e   s h a f t   t h e r e   i s   a  p a s s a b l e   s p a c e   15.  The  s p a c e   1 5  



is  p r o v i d e d   f o r   i n s p e c t i o n   and  m a i n t e n a n c e   and  f o r   t h i s  

p u r p o s e   an  e l e v a t o r   d e v i c e ,   n o t   shown ,   may  be  m o v a b l e   i n  

s a i d   s p a c e .  

Above  t h e   s h a f t   a  b a r r i e r   16  in  t he   form  of  a  c o n -  

c r e t e   dome  i s   p r o v i d e d ,   w h i c h   i s   s a f e   a g a i n s t   e x t e r n a l  

s h o c k  w a v e s   f rom  e x p l o d i n g   g a s .   B e c a u s e   of  t he   dome  s h a p e  

of  the  b a r r i e r   16,  w i t h   c o n v e x   s u r f a c e   f a c i n g   up,   and  c o n -  

cave   s u r f a c e   f a c i n g   down,  t he   b a r r i e r   i s   e s p e c i a l l y   r e s i s -  

t a n t   to  d o w n w a r d l y   d i r e c t e d   s h o c k   f o r c e s .  

The  dome  has  a  s u b s t a n t i a l   c u r v a t u r e ,   h a v i n g   a 

r a d i u s   a p p r o x i m a t e l y   e q u a l   to   t h e   d i a m e t e r   of  t he   s h a f t  

in  w h i c h   i t   is   i n s t a l l e d ,   as  shown  by  the   d r a w i n g .   T h e  

b a r r i e r   t h i c k n e s s   in  a  25  to   30  m e t e r   d i a m e t e r   s h a f t   may 

be  in  t h e   o r d e r   of  two  m e t e r s .   The  r e s i s t a n c e   to  shock   f c r c e s  

is   e n h a n c e d   by  t h e   f e a t u r e   t h a t   t h e   dome  is   s u p p o r t e d   a n d  

a n c h o r e d   upon  o u t w a r d l y   f l a r e d   p o r t i o n s   of  t he   s h a f t   w a l l  

a t   t h e   u p p e r   e d g e s   t h e r e o f   as  shown  in  t h e   d r a w i n g .   T h e  

c o n c r e t e   b a r r i e r   16  a l s o   c o m p r i s e s   s h o c k   wave  p r o o f   w a l l  

p a s s a g e s   17,  w h i c h   a r e   a d a p t e d   to  a l l o w   in  a  c o n v e n i e n t  

m a n n e r   t he   i n t r o d u c t i o n   of  c o n d u i t s ,   t r a n s p o r t   of  p e r s o n n e l  

and  r a i s i n g   and  l o w e r i n g   of  i m m e r s i o n - p r o o f   pumps  such   as  a 

pump  18  f o r   t h e   c o n t e n t s   of  t h e   t a n k   and  a  pump  19  f o r  

s e e p a g e   w a t e r .   The  w a l l   p a s s a g e s   17,  may,  e . g . ,   c o n s i s t   o f  

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

top   c o v e r ,   w h i c h   is   a l s o   d i m e n s i o n e d   fo r   t he   p u r p o s e   i n t e n d e d .  

The  r o c k   20  a r o u n d   t h e   a b u t m e n t   of  t h e   b a r r i e r , t h e  

r e g i o n   a r o u n d   t h e   a p e r t u r e   of  t h e   s h a f t   10,  is   i n j e c t e d   w i t h  

c o n c r e t e   or  p l a s t i c s   f o r   s e a l i n g   a g a i n s t   p r e s s u r e   w a v e s .  

In  t h e   w o r k i n g   s h a f t   a  c o n c r e t e   b a r r i e r   21  i s   p r o v i d e d   f o r  

p r o t e c t i o n   a g a i n s t   t h e   p r e s s u r e   w a v e s .   In  c o n n e c t i o n   w i t h  

t h e   s h a f t   a  s t o r a g e   22  f o r   s e e p a g e   w a t e r   i s   p r o v i d e d ,   i n  

w h i c h   t he   pump  19  i s   u s e d .   In  o r d e r   to  a v o i d   s e r i o u s   d i s -  

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

t h e   s h a f t ,   c a u s e d   by  t h e   low  t e m p e r a t u r e   of  t h e   c o n t e n t s   i n  

t h e   t a n k   13,  v a r i o u s   m e a s u r e s   may  be  t a k e n .   T h u s ,   e l e c t r i c  



h e a t i n g   c a b l e s   l o c a t e d   in  t u b e s ,   i n d i c a t e d   a t   23,  w h i c h   a r e  

e m b e d d e d   in  t h e   f o u n d a t i o n   of   t h e   t a n k ,   may  be  u s e d   as  w e l l  

as  s i m i l a r   e l e c t r i c   h e a t i n g   c a b l e s ,   n o t   shown  more   c l o s e l y ,  

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

t e m p e r a t u r e   in  t h e   s p a c e   a r o u n d   t h e   s t o r a g e   t a n k   may  b e  

c o n t r o l l e d   f u r t h e r   by  p u m p i n g   of   c o l d   a i r   f rom  t h e   b o t t o m  

of  t he   s p a c e   and  s u p p l y i n g   a m b i e n t   a i r   to   t h e   t o p   of  t h e  

s p a c e .   T h i s   may  be  p e r f o r m e d   in   a  m a n n e r   known  to  a  p e r s o n  
s k i l l e d   i n - t h e   a r t   by  means   of  s u i t a b l e   t u b i n g   and  f a n  

d e v i c e s .  

The  e m b o d i m e n t   a c c o r d i n g   to   F i g u r e   2  d i f f e r s   f r o m  

t h e   one  i l l u s t r a t e d   in  F i g u r e   1  by  t h e   s h a f t   10  b e i n g   l i n e d  

by  a  w a t e r p r o o f   c o n c r e t e   c o n t a i n e r   24.  The  c o n t a i n e r   24  h a s  

a  b a s e   p l a t e   25,  w h i c h   is   s e c u r e l y   a n c h o r e d   in  t h e   s h a f t   b y  

means   of  e n g a g e m e n t   a t   26  i n t o   t h e   s h a f t   w a l l .   The  c o n t a i n e r  

24  f u r t h e r   has   a  s l i d i n g   fo rm  c a s t   c o n c r e t e   w a l l   27,   t h e  

s p a c e   b e t w e e n   t h e   c o n c r e t e   w a l l   27  and  t h e   s h a f t   w a l l   b e i n g  

f i l l e d   w i t h   d r a i n i n g   c o a r s e   g r a v e l   28.  In  a d d i t i o n ,   t h e  

s t o r a g e   t a n k   19  has  a  c a n t i l e v e r   b o t t o m   29  and  i s   s t a n d i n g  

on  t h e   b a s e   p l a t e   25  by  means   of  s u p p o r t   l e g s   30,  t h e  

r o o f   31  of  t h e   t a n k   a b u t t i n g   t h e   l o w e r   s i d e   of  t h e   b a r r i e r .  

As  an  a l t e r n a t i v e   t h e   t a n k   may  be  s u s p e n d e d   f rom  t h e   o v e r -  

l y i n g   b a r r i e r   16,  in  a  m a n n e r   n o t   s h o w n .  

A  n u m b e r   of  a d d i t i o n a l   e m b o d i m e n t s   of  t h e   i n v e n t i o n  

a r e   a l s o   p o s s i b l e ,   c o m p r i s i n g   l a r g e r   or  s m a l l e r   m o d i f i c a -  

t i o n s   of  t h e   e m b o d i m e n t s   as  d e s c r i b e d   a b o v e .   T h u s ,   in  t h e  

e m b o d i m e n t   of  F i g u r e s   1  and  2  r e s i s t a n c e   a g a i n s t   g a s  

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

means   of  one  or  more  of  a  n u m b e r   of   p o s s i b l e   m e a s u r e s ,   s u c h  

as  a  s u i t a b l e   d e s i g n   and  d i m e n s i o n i n g   of  t h e   b a r r i e r ,   t h e  

a n c h o r i n g   t h e r e o f ,   a n d / o r   l o a d i n g   t h e   t o p   s i d e   t h e r e o f   i n  

a  s u i t a b l e   m a n n e r .   For  t h e   l a t t e r   p u r p o s e   r o c k   w a s t e   m a y  

be  a  p o s s i b i l i t y .  

In  o r d e r   to   r e d u c e   t h e   r i s k   of  e x p l o s i o n   t h e   s p a c e  



a r o u n d   t h e   s t o r a g e   t a n k   may  f u r t h e r   be  f i l l e d   w i t h   an  i n e r t  

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

p r e s s u r e   t h a t   s u p p l y   of  a i r  f r o m   o u t s i d e   i s   i m p o s s i b l e .   C o n -  

v e n i e n t   means   f o r   t h i s ,   i n c l u d i n g   a  gas  s u p p l y   and  p r e s s u r e  

r e s p o n s i v e   v a l v e   m e a n s ,   a r e   e v i d e n t   to  a  p e r s o n   s k i l l e d   i n  

t h e   a r t .  

A  p l u r a l i t y   of  s t o r a g e   t a n k s   may  f u r t h e r   be  p r o v i d e d  

in  one  common  s h a f t   or  in  t h e   s h a f t   and  s i d e   c h a m b e r s  

c o n n e c t e d   t h e r e w i t h   u n d e r   t h e   same  b a r r i e r .  

D u r i n g   o p e r a t i o n   of  t h e   p l a n t   i t   m i g h t   be  n e c e s s a r y  
to  l o w e r   or  l i f t   pumps  or  m e a s u r i n g   d e v i c e s   in  t h e   t a n k   v i a  

a  c o n n e c t i o n   p i e c e   in  t h e   r o o f   o f  t h e   t a n k   and  a  c o r r e s p o n d i n g  

w a l l   p a s s a g e   in  t h e   b a r r i e r .   I t   i s   t h e n   d e s i r a b l e ,   in  t h e  

e m b o d i m e n t   a c c o r d i n g   to   F i g u r e   1,  to   a v o i d   t h a t   upon  o p e n i n g  

of  t he   c o n n e c t i n g   p i e c e   t h e   c o l d   gas  w i l l   f l o w   o u t ,   w i t h  

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

aim  may  be  a c h i e v e d   in  a  s i m p l e  a n d   r e l i a b l e   m a n n e r   i f   t h e  

c o n n e c t i n g   p i e c e   in  q u e s t i o n   in  t h e   t a n k   r o o f   i s   c o n n e c t e d  

w i t h   t h e   o v e r l y i n g   w a l l   p a s s a g e   in  t h e   b a r r i e r   by  means   o f  

a  gas  t i g h t   b e l l o w s   l i k e   s l e e v e   of  r u b b e r   or  o t h e r   e l a s t i c  

m a t e r i a l .  

F u r t h e r ,   t h e   b a r r i e r   may  p r e f e r a b l y   be  h e a t   i n s u l a t e d  

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

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

w h i c h   a r e   b r o u g h t   i n t o   o p e r a t i o n   upon  f i r e   and  t e m p o r a r y  

e x c e s s   c h a r g e   of  c o l d   g a s .  



1.  A  p l a n t   f o r   s t o r i n g   l i q u i d s   a t   low  t e m p e r a t u r e ,  

p a r t i c u l a r l y   l i q u i d   n a t u r a l   g a s ,   w i t h   a t   l e a s t   one  h e a t  

i n s u l a t e d ,   s i n g l e   or  d o u b l e - w a l l e d   s t o r a g e   t a n k   of  s t e e l ,  

m e t a l   or  c o n c r e t e   (13)  l o c a t e d   u n d e r   g r o u n d ,   c  h  a  r  a  c  -  

t  e  r  i  z  e  d   in  t h a t   t h e   t a n k ( - s )   i s   l o c a t e d   in  a  s h a f t   ( 1 0 )  

of   g e n e r a l l y   u n i f o r m   c r o s s   s e c t i o n   in   t h e   g r o u n d   u n d e r   a  

g e n e r a l l y   dome  l i k e   c o n c r e t e   b a r r i e r   (16)  d e s i g n e d   to   r e s i s t  

an  e x t e r n a l   s h o c k   wave  p r e s s u r e   f r o m   a  bomb  or  e x p l o d i n g  

gas   and  p r o v i d e d   w i t h   p a s s a g e s   (17)  f o r   a i r ,   p e r s o n n e l  

t r a n s p o r t s ,   e l e c t r i c   c a b l e s ,   and  t u b e s   f o r   gas   and  l i q u i d s  

and  p r o t e c t e d   a g a i n s t   s h o c k   waves   and  f l a m e   p e n e t r a t i o n .  

2.  A  p l a n t   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   s a i d  

c o n c r e t e   b a r r i e r   (16)  i s   s u p p o r t e d   and  a n c h o r e d   u p o n  

o u t w a r d l y   f l a r e d   p o r t i o n s   of  t h e   s h a f t   w a l l   a t   t h e   u p p e r  

e d g e s   t h e r e o f .  

3.  A  p l a n t   as  c l a i m e d   in  c l a i m s   1  or  2,  w h e r e i n  

t h e   r e g i o n   (20)  a r o u n d   t h e   a p e r t u r e   of  t h e   s h a f t   in  c o n n e c t i o n  

w i t h   t h e   b a r r i e r ,   and  t h e   w a l l s   of  t h e   s h a f t ,   a r e   s e a l e d  

a g a i n s t   s h o c k   waves   and  gas   by  means   of  i n j e c t i o n   or  c o a t i n g  

(12)  w i t h   p l a s t i c s   or  c o n c r e t e   and  t h a t   w o r k i n g   d r i f t s   ( 1 1 ) ,  

i f  a n y ,   a r e   p r o v i d e d   w i t h   s h o c k   wave  p r o o f   b a r r i e r s   ( 2 1 ) .  

4.  A  p l a n t   as  c l a i m e d   in  any  of  c l a i m s   1  -   3 ,  

w h e r e i n   t h e   b a r r i e r   i s   h e a t   i n s u l a t e d   and  t h a t   t he   p a s s a g e s  

c o m p r i s e   t e m p e r a t u r e   c o n t r o l l i n g   m e a n s ,   s u c h   as  c o o l i n g  

t u b e s   and  e l e c t r i c   h e a t i n g   c a b l e s ,   so  as  to   r e s i s t   f i r e   a n d  

t e m p o r a r y   e x c e s s   c h a r g e   of  c o l d   g a s .  
5.  A  p l a n t   as  c l a i m e d   in  any  of  c l a i m s   1  -   4 ,  

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

c o n t a i n e r   ( 2 4 ) ,   w h i c h   i s   f r e e   s t a n d i n g   or  c a s t   a g a i n s t   t h e  

s h a f t   w a l l   and  in   w h i c h   t h e   s t o r a g e   t a n k   i s   p r o v i d e d .  

6.  A  p l a n t   as  c l a i m e d   in  any  of  c l a i m s   1  -   5 ,  

w h e r e i n   t h e   s t o r a g e   t a n k   has   a  c i r c u l a r   c r o s s   s e c t i o n   a n d  

a  h e i g h t ,   w h i c h   i s   c o n s i d e r a b l y   l a r g e r   t h a n   t he   d i a m e t e r .  



7.  A  p l a n t   as  c l a i m e d   in  any  of  c l a i m s   1  -  6 ,  

w h e r e i n   t h e   s t o r a g e   t a n k   has   a  c a n t i l e v e r   b o t t o m   (29)  a n d  

e i t h e r   i s   s u s p e n d e d   by  means   of  s t r u t s   f rom  t h e   o v e r l y i n g  

b a r r i e r   or  by  m e a n s   of  s u p p o r t i n g   l e g s   (30)  i s   s t a n d i n g   o n  
t h e   b o t t o m   of  t h e   s h a f t   or  t h e   c o n c r e t e   c o n t a i n e r .  

8.  A  p l a n t   as  c l a i m e d   in  any  pf  c l a i m s   1  -   7 ,  

w h e r e i n   t h e   b a r r i e r   i s   a d a p t e d   to   r e s i s t   gas   e x p l o s i o n s   f r o m  

the   u n d e r l y i n g   s h a f t .  

9.  A  p l a n t   as  c l a i m e d   in  any  of  c l a i m s   1  -   8,  w h e r e i n  

a  p l u r a l i t y   of  s t o r a g e   t a n k s   a r e   p r o v i d e d   in  t he   s h a f t ,   o r  

in  t h e   s h a f t   and  s i d e   c h a m b e r s   t h e r e o f   b e l o w   t h e   same  b a r r i e r .  

10.  A  p l a n t   as  c l a i m e d   in  any  of  c l a i m s   1  -   9 ,  

c o m p r i s i n g   m e a n s   e n a b l i n g   t h e   c o n n e c t i o n   of  a  c o n n e c t i n g  

p i e c e   in  t h e   t a n k   r o o f   to  an  o v e r l y i n g   w a l l   p a s s a g e   in   t h e  

b a r r i e r   by  m e a n s   of  a  gas   t i g h t   s l e e v e   of  r u b b e r   or  o t h e r  

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

be  l i f t e d   or  l o w e r e d .  
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