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(54)  Apparatus  for  severing  a  wellhead. 
(st)  Apparatus  1  for  severing  a  wellhead  of  a  sub-sea  well 
system  using  an  explosive  charge  2,  shown  in  dashed  lines  in 
Figure  1.  The  apparatus  1  comprises  two  fuse  devices  3  and  4 
connected  to  a  casing  or  housing  for  the  charge  2. 

Housing  the  charge  2  within  the  casing  5  means  that  a 
standard  weight  of  explosive  can  be  used  for  different  thick- 
nesses  of  wellhead  to  be  severed,  which  providing  a  min- 
imum  thickness  of  explosive  to  detonate  at  a  maximum  ex- 
plosive  effect. 

The  fuse  devices  3  and  4  are  each  made  of  fibreglass  and 

are  secured  one  at  each  end  to  a  respective  ring  6  of  the  casing 
5  using  suitable  securing  means  such  as  bolts  through  aligned 
holes  7. 

Each  fuse  device  3  is  a  hollow  fibreglass  shell  containing 
an  explosive  fuse  and  a  generally  conical  fibreglass  former  or 
insert  8  which  acts  as  a  plane  wave  former  8  pointing  away 
from  the  charge  in  the  assembled  apparatus  1. 

The  fuse  devices  3  and  4  also  contain  a  packing  of  a  foam 
clastic  material  or  a  cementitious  material,  e.g.  cement. 
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APPARATUS  FOR  SEVERING  A  WELLHEAD 

The  i n v e n t i o n   r e l a t e s   to  appa ra tu s   for  s e v e r i n g   a  wel lhead ,   o r  
o ther   p a r t s   of  a  well   system  such  as  a  m u l t i - s t r i n g   ca s ing ,   by  
means  of  an  e x p l o s i v e   c h a r g e .  

5  In  the  o i l   i n d u s t r y   i t   is  known  to  remove  we l l heads   once  a  well  i s  
found  to  be  dry  or  d e p l e t e d   of  r e c o v e r a b l e   o i l   or  gas  r e s e r v e s .  
The  well  is  p lugged ,   cemented  and  a l l   s t r u c t u r e s   above  ten  f e e t  
(3.05  M)  benea th   the  mudline  removed,  as  r e q u i r e d   by  l aw.  
Conven t iona l   p r a c t i c e   is  e i t h e r   to  m e c h a n i c a l l y   cut  the  c a s ings   o r  

10  lower  an  e x p l o s i v e   c h a r g e .  

Mechanical  c u t t i n g   is  a  t imely   and  hence  c o s t l y   p r o c e d u r e .  
Explos ive   c u t t i n g   charges   c u r r e n t l y   are  l a r g e ,   i n e f f i c i e n t   a n d  
u n r e l i a b l e   r e s u l t i n g   in  a  r e l u c t a n c e   to  use  t h e m .  

It  is  a c c o r d i n g l y   an  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e  
15  appa ra tu s   t h a t   w i l l   r e l i a b l y   cut  the  c a s i n g ,   caus ing   l e s s  

p e r i p h e r a l   damage  to  the  cas ing ,   us ing   s m a l l e r   q u a n t i t i e s   o f  
e x p l o s i v e s ,   and  reduce  the  problems  of  s econdary   b l a s t   e f f e c t s ,  
such  as  th rough   water   shock,  damaging  v e s s e l s   in  c lose   v i c i n i t y   t o  
the  c h a r g e .  

20  According  to  the  i n v e n t i o n   t he re   is  p r o v i d e d   a p p a r a t u s   f o r  

s eve r ing   a  well   system  at  for  example  a  we l lhead ,   compr i s ing   a  
cas ing   having  an  inner   and  an  ou te r   s l e eve   and  an  e x p l o s i v e   c h a r g e  
wi th in   the  inner   s l e e v e .  

There  may  be  a  b r i t t l e   medium  in  the  space  between  the  s l e e v e s .  

25  The  b r i t t l e   medium  may  comprise  a  p l a s t i c   foam  m a t e r i a l .  

The  b r i t t l e   medium  may  a l t e r n a t i v e l y   compr ise   c o n c r e t e .  

The  r e s p e c t i v e   s l e e v e s   may  comprise  c o n c e n t r i c   r i g h t   c y l i n d e r s  
whereby  to  p rov ide   an  annula r   space  t h e r e b e t w e e n .  
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The  a p p a r a t u s   may  comprise   two  fuse  d e v i c e s   s i t u a t e d   one  at  e a c h  
end  of  the  c a s i n g .  

The  a p p a r a t u s   may  comprise   means  for  d e t o n a t i n g   the  c h a r g e  
s u b s t a n t i a l l y   s i m u l t a n e o u s l y   at  each  e n d .  

5  The  means  for   p r o v i d i n g   s u b s t a n t i a l   s i m u l t a n e o u s   d e t o n a t i o n   may 
comprise   an  e x p l o s i v e   fuse  in  one  fuse  dev ice   and  an  e x p l o s i v e  
fuse  runn ing   from  the  one  fuse  device   to  the  o t h e r   fuse  d e v i c e ,  
both  fuses   be ing   s u b s t a n t i a l l y   of  the  same  l e n g t h .  

The  one  fuse  device   may  have  guide  means  e x t e n d i n g   t h e r e f r o m  
10  th rough   the  space  between  the  s l e eves   to  the  o the r   fuse  d e v i c e ,  

the  guide  means  r e c e i v i n g   and  gu id ing   the  e x p l o s i v e   fuse  b e t w e e n  
the  fuse  d e v i c e s .  

The  guide  means  may  comprise   two  s u b s t a n t i a l l y   r i g i d   tubes   wh ich  
ex tend   from  the  one  fuse  device  th rough  the  space  between  t h e  

15  s l e e v e s   to  the  o the r   fuse  d e v i c e .  

The  o the r   fuse  device   may  have  socke t s   for   r e c e i v i n g   the  ends  o f  
the  t u b e s .  

Each  fuse  device   may  c o n p r i s e   a  p lane   wave  f o r m e r .  

Each  fuse  device   may  comprise  a  body  having   an  inner   and  an  o u t e r  
20  s h e l l ,   the  space  between  the  s h e l l s   c o n t a i n i n g   a  b r i t t l e   medium. 

The  b r i t t l e   medium  may  comprise  a  foam  p l a s t i c s   m a t e r i a l   or  a  
cement  i t   ious  m a t e r i a l   e .g .   c e m e n t .  

The  inner   s l e eve   of  the  cas ing   and  the  i nne r   s h e l l   of  the  or  e a c h  
fuse  device   may  be  s u b s t a n t i a l l y   of  the  same  d i a m e t e r ,   and  t h e  

25  ou t e r   s l eeve   of  the  cas ing   and  the  ou t e r   s h a l l   of  the  or  each  f u s e  
device   may  be  s u b s t a n t i a l l y   of  the  same  d i a m e t e r .  

A  fuse  d e t o n a t i n g   cord  may  be  connec t ed   to  a  c e n t r a l   po in t   at  one  
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end  of  the  e x p l o s i v e   charge   and  to  a  c e n t r a l   po in t   at  the  o p p o s i t e  

end  of  the  c h a r g e .  

The  d e t o n a t i n g   cord  may  comprise  four  l e n g t h s   running   to  two 

j u n c t i o n   boxes  at  the   base  of  the  charge ,   a  l eng th   of  f u s e  

5  d e t o n a t i n g   cord  runn ing   from  one  fuse  box  to  one  end  of  the  c h a r g e  

and  from  the  o the r   fuse   box  to  the  o the r   end  of  the  charge ,   t h e  

two  l eng ths   being  s u b s t a n t i a l l y   e q u a l .  

The  four  l e n g t h s   may  be  s u b s t a n t i a l l y   90°  a p a r t . .  

Apparatus   for  s e v e r i n g   a  system,  for  example  at  a  we l lhead ,   i s  

10  h e r e i n a f t e r   d e s c r i b e d ,   by  way  of  example,  with  r e f e r e n c e   to  t h e  

accompanying  d r a w i n g s .  

Figure   1  is  an  exp loded   p e r s p e c t i v e   view  of  a p p a r a t u s   accord ing   t o  

the  i n v e n t i o n ;  

F igures   2A-C  show  r e s p e c t i v e   side  e l e v a t i o n a l   ( p a r t l y   i n  

15  l o n g i t u d i n a l   s e c t i o n )   top  plan  and  bottom  views  of  a  top  (in  u s e )  

fuse  d e v i c e ;  

F igures   3  and  A  show  r e s p e c t i v e   side  e l e v a t i o n a l   ( p a r t l y   i n  

l o n g i t u d i n a l   s e c t i o n )   and  bottom  plan  views  of  a  bottom  (in  u s e )  

fuse  d e v i c e ;  

20  F igures   4  and  4A  show  s i m i l a r   views  to  F igu re s   3  and  3A,  of  a  

charge  c a s ing ;   and  

F igures   5  and  5A  show  r e s p e c t i v e   side  e l e v a t i o n a !   ( p a r t l y   i n  

l o n g i t u d i n a l   s e c t i o n )   and  top  plan  views  of  an  i n s e r t   in  each  f u s e  

device   . 

25  R e f e r r i n g   to  the  d rawings ,   the re   is  shown  a p p a r a t u s   1  for  s e v e r i n g  

a  wel lhead   of  a  s u b - s e a   well  system  using  an  e x p l o s i v e   charge  2 ,  

shown  in  dashed  l i n e s   in  Figure  1.  The  a p p a r a t u s   1  compr ises   two 

fuse  dev ices   3  and  4  connec ted   to  a  ca s ing   or  hous ing   5  for  t h e  
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charge  2 .  

Housing  the  charge   2  w i th in   the  cas ing   5  means  t ha t   a  s t a n d a r d  

weight  of  e x p l o s i v e   can  be  used  for  d i f f e r e n t   t h i c k n e s s e s   o f  

wel lhead  to  be  seve red ,   while   p r o v i d i n g   a  minimum  t h i c k n e s s   o f  

5  exp los ive   to  d e t o n a t e   at  a  maximum  exp lo s ive   e f f e c t .   This  is  i n  

c o n t r a s t   to  the  p r i o r   a r t ,   where  the  e x p l o s i v e   is  wrapped  round  a  
c e n t r a l   core .   In  t h a t   a r r angemen t ,   twice  as  much  e x p l o s i v e   mus t  
be  used  for  c u t t i n g   a  40  cm  d iameter   wel lhead   as  a  20  cm  o n e .  
Thus  the  p r e s e n t   i n v e n t i o n   p r o v i d e s   for  a  s t a n d a r i z e d   c h a r g e .  

10  The  fuse  dev ices   3  and  4  are  each  made  of  f i b r e g l a s s   and  a r e  
secured  one  at  each  end  to  a  r e s p e c t i v e   r ing  6  of  the  ca s ing   5 

using  s u i t a b l e   s e c u r i n g   means  such  as  b o l t s   th rough   a l i g n e d   h o l e s  

7 .  

Each  fuse  device   3  is  a  hol low  f i b r e g l a s s   s h e l l   c o n t a i n i n g   a n  
15  exp lo s ive   fuse  and  a  g e n e r a l l y   c o n i c a l   f i b r e g l a s s   former  or  i n s e r t  

8  which  ac ts   as  a  p lane   wave  former  8,  p o i n t i n g   away  from  t h e  

charge  and  having  an  apex  9,  in  the  assembled  a p p a r a t u s   1,  and  t h e  

r e s p e c t i v e   fuse  dev ices   3  are  suppor ted   on  r e s p e c t i v e   r i ngs   10  o f  

the  cas ing   5.  

20  The  fuse  dev ices   3  and  4  a l so   con t a in   a  packing  of  a  foam  p l a s t i c  
m a t e r i a l   or  a  c e m e n t i t i o u s   m a t e r i a l ,   e .g .   c e m e n t .  

The  cas ing   5  compr ises   two  s t e e l   s l eeves   11  and  12  which  in  t h e  
embodiment  shown  are  c o a x i a l ,   the  charge  being  in  the  inner   s l e e v e  
11.  The  ou te r   s l eeve   12  is  of  a  d iameter   to  pass  down  the  i n n e r  

25  d iameter   of  the  well   c a s i n g .   The  space  13  between  the  s l e e v e s   11 
and  12  is  annu la r   and  c o n t a i n s   a  p l a s t i c   foam  f i l l i n g ,   and  t h e r e  
is  means  in  the  form  of  two  tubes   or  columns  14  e x t e n d i n g   from  t h e  
furse   device  4  to  the  fuse  device  3  for  d e t o n a t i n g   the  c h a r g e  

s u b s t a n t i a l l y   s i m u l t a n e o u s l y .  

30  The  foam  f i l l i n g   in  each  case  is  one  which  has  good  s h o c k  

t r a n s m i t t i n g   p r o p e r t i e s ,   is  b r i t t l e ,   and  dense  so  as  l i t t l e   e n e r g y  
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as  p o s s i b l e   is  absorbed   on  d e t o n a t i o n .  

The  upper  (in  use)  fuse  dev ice   3  c o n t a i n s   a  c o i l e d   e x p l o s i v e   f u s e  

t e r m i n a t i n g   at  the  charge  2.  An  e x p l o s i v e   fuse  of  the  same  l e n g t h  
as  the  c o i l e d   fuse  ex tends   along  each  column  14  in  the  space  13  t o  

5  the  bottom  (in  use)  fuse  dev ice   4  where  i t   c o n t a c t s   the  charge  2 ,  
at  a  p o s i t i o n   o p p o s i t e   the  p o i n t   of  c o n t a c t   of  the  o the r   f u s e .  

In  use,  both  e x p l o s i v e   fu ses   are  d e t o n a t e d   s i m u l t a n e o u s l y ,   a n d  
they  explode  at  the  same  r a t e   as  they  are  the  same  l eng th ,   so  t h a t  
they  both  de tona t e   the  charge   2  at  o p p o s i t e   ends  at  the  same  t i m e ,  

10  or  s u b s t a n t i a l l y   so.  The  charge   2  is  thus  d e t o n a t e d   at  both  e n d s  
and  the  i n s e r t s   or  p lane   wave  formers   8  ensure   tha t   two  p l a n e  
waves  pass  to  the  c e n t r e   of  the  device ,   where  they  c o i n c i d e   t o  
p rov ide   an  e x p l o s i v e   force   at  r i g h t   angles   to  the  l eng th   of  t h e  

appa ra tu s   1,  which  seve r s   the  wel lhead   c l e a n l y .  

15  The  a c tua l   c o n n e c t i o n   of  the  fuses   can  vary,   but  in  one  
ar rangement   the  fuse  d e t o n a t i n g   cord  s t a r t s   at  a  c e n t r a l   po in t   a t  
the  top  of  the  charge .   There  are  four  l e n g t h s ,   90°  apar t   r u n n i g  
to  two  j u n c t i o n   boxes  180°  a p a r t   on  the  p e r i m e t e r   of  the  base .   At  
the  j u n c t i o n   box,  two  l e n g t h s   c o l l i d e ,   and  i n i t i a t e   a  second  r u n .  

20  One  run  t r a v e l s   back  up  i n t o   the  charge .   An  equal  l e n g t h ,  
c o n t a i n e d   in  the  bottom  dev ice ,   a f f i x e s   in  the  o p p o s i t e   end.  The 
end  t r a v e l l i n g   back  up  i n to   the  top  fuse  un i t   meets  the  run  f rom 
the  oppos i t e   j u n c t i o n   box  at  the  apex  of  a  p lane  wave  former  o r  
g e n e r a t o r   c e n t r a l l y   s i t u a t e d   in  the  base  of  the  top  u n i t .  
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CLAIMS: 

1  .  Apparatus   for   sever ing   a  well  system  at  for  example  a  

wel lhead,   c h a r a c t e r i s e d   by  a  casing  (5)  having  an  inner   s leeve  ( 11 )  

and  an  outer   s leeve   (12)  and  by  an  explos ive   charge  (2)  wi th in   t h e  

5  inner  s leeve  ( 1 1 ) .  

2.  Apparatus   acco rd ing   to  Claim  1,  c h a r a c t e r i s e d   by  a  b r i t t l e  

medium  in  the  space  (13)  between  the  s leeves  (11 ,12) ,   p r e f e r a b l y  

a  c o n c r e t e .  

3.  Apparatus   acco rd ing   to  e i t h e r   p receding   c la im,   c h a r a c t e r i s e d  
10  by  the  r e s p e c t i v e   s leeves   (11,12)  comprising  c o n c e n t r i c   r i g h t  

c y l i n d e r s   . 

4«  Appara tus   a cco rd ing   to  any  preceding  c la im,   c h a r a c t e r i s e d  

by  two  fuse  dev ices   (3,4)  s i t u a t e d   one  at  each  end  of  the  cas ing   ( 5 ) .  

5«  Apparatus   acco rd ing   to  any  preceding  c laim,   c h a r a c t e r i s e d  
15  by  means  for  d e t o n a t i n g   the  charge  (2)  s u b s t a n t i a l l y   s i m u l t a n e o u s l y  

at  each  end .  

6.  Apparatus   a cco rd ing   to  Claim  5>  c h a r a c t e r i s e d   by  means  f o r  

p rov id ing   s u b s t a n t i a l   s imul taneous   deno ta t ion   compr i s ing   an  
exp los ive   fuse  in  one  fuse  (4)  and  an  exp los ive   fuse  running  f rom 

20  the  one  fuse  device   (4)  to  the  other  fuse  device  (3),  both  f u s e s  

being  s u b s t a n t i a l l y   of  the  same  l e n g t h .  

7-  Apparatus   a cco rd ing   to  Claim  6,  c h a r a c t e r i s e d   by  t h e  

one  fuse  device   (4)  having  guide  means  (14)  ex t end ing   t h e r e f r o m  

through  the  space  (13)  between  the  s leeves  (11,12)  to  the  o t h e r  
25  fuse  device  (3),  and  by  the  guide  means  (14)  r e c e i v i n g   and 

guiding  the  e x p l o s i v e   fuse  between  the  fuse  devices   ( 3 , 4 ) .  
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8.  Apparatus  accord ing   to  Claim  7,  c h a r a c t e r i s e d   by  t h e  

guide  means  (14)  compr is ing   two  s u b s t a n t i a l l y   r i g i d   t u b e s .  

9-  Apparatus  accord ing   to  Claim  8,  c h a r a c t e r i s e d   by  t h e  
o ther   fuse  device  (3)  having  socke t s   for  r e c e i v i n g   the  ends  of  t h e  

5  columns  ( 1 4 ) .  

10.  Apparatus  acco rd ing   to  Claim  9,  c h a r a c t e r i s e d   by  e ach  
fuse  device  (3,4)  compris ing   a  body  having  an  inner   and  an  o u t e r  
s h e l l ,   the  space  between  the  s h e l l s   c o n t a i n i n g   a  b r i t t l e   medium, 
p r e f e r a b l y   a  foam  m a t e r i a l   or  a  conc re t e   or  a  cement .  

10  11.  Apparatus  acco rd ing   to  any  of  Claims  4-10,  c h a r a c t e r i s e d   by 
each  fuse  device  compr is ing   a  plane  wave  former  ( 8 ) .  

12.  Apparatus  accord ing   to  any  of  Claims  4-11,  c h a r a c t e r i s e d   by 
the  inner  s leeve  (11  )  of  the  cas ing   (5)  and  the  inner   sur face   o f  
the  or  each  fuse  device  being  s u b s t a n t i a l l y   of  the  same  d i a m e t e r ,  

15  and  by  the  outer   s leeve  (12)  of  the  cas ing  (5)  and  the  outer  s u r f a c e  
of  the  or  each  fuse  (4)  device  being  s u b s t a n t i a l l y   of  the  same 
d i a m e t e r .  

13.  Apparatus  acco rd ing   to  any  of  Claims  6-12,  c h a r a c t e r i s e d   by 
a  fuse  d e t o n a t i n g   cord  being  connected  to  a  c e n t r a l   point   at  one 

20  end  of  the  exp los ive   charge  (2)  and  to  a  c e n t r a l   point   at  t h e  
oppos i t e   end  of  the  charge  ( 2 ) .  

14-  Apparatus  accord ing   to  Claim  13,  c h a r a c t e r i s e d   by 
the  d e t o n a t i n g   cord  compris ing  four  l eng ths   running  to  two  j u n c t i o n  
boxes  at  the  base  of  the  charge  (2),  by  a  l ength   of  fuse  d e t o n a t i n g  

25  cord  running  from  one  fuse  box  to  one  end  of  the  charge  (2)  and 
from  the  other   fuse  box  to  the  o ther   end  of  the  charge  (2),  and  by 
the  two  l eng ths   being  s u b s t a n t i a l l y   e q u a l .  

15.  Apparatus  accord ing   to  Claim  14,  c h a r a c t e r i s e d   by 
the  four  l eng ths   being  90°  a p a r t .  
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