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©  Annular  blowout  preventer. 
An  annular  blowout  preventer  having  a  body  12  with  a 

central  bore  14therethrough  and  a  packer recess  16  surround- 
ing  and  opening  on  said  bore,  an  annular  split  packer  34  in 
said  recess,  and  means  for  actuating  the  packer  to  closed 
position.  An  opening  50  extends  through  the  side  of the  body 
12  intothe  packer  recess  of sufficient size to  permit  removal  of 
the  packer  therethrough.  A  plug  60  is  sealed  in  the  opening 
and  a  sleeve  68  is  located  around  said  body  to  engage  the 
exterior  of  said  plug  and  retain  it  in  sealing  position  in  the 
opening  50. 





In  use   t he   r e s i l i e n t   p a c k e r   of   an  a n n u l a r   b l o w o u t   p r e -  

v e n t e r   can  w e a r   and  be  d a m a g e d .   C h a n g i n g   t h e   p a c k e r   i n  

p r e s e n t   a n n u l a r   b l o w o u t   p r e v e n t e r s   r e q u i r e s   t h e   r e m o v a l   of  t h e  

u p p e r   end   c o n n e c t i o n   p l u s   o t h e r   e l e m e n t s   of   t h e   BOP  s t a c k  

w h i c h   a r e   above   t h e   a n n u l a r   p r e v e n t e r   such   as  t h e   b e l l   n i p p l e ,  

s t r i p p e r ,   or  r o t a t i n g   h e a d .   To  do  t h i s   c l e a r a n c e   m u s t   b e  

p r o v i d e d   b e t w e e n   t h e   r i g   f l o o r   s u b s t r u c t u r e   and   t h e   t o p   of  h e  

BOP  to   a l l o w   t h e   t o p   to   be  l i f t e d   c l e a r   to   p r o v i d e   a c c e s s   t o  

t h e   p a c k e r .   T h i s   i s   v e r y   i n c o n v e n i e n t   in  s n u b b i n g   o p e r a t i o n s .  

A l s o   t h e   t o p   p o r t i o n   of   m o s t   p r e s e n t   a n n u l a r   b l o w o u t  

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

i n c r e a s e s   t h e   d i f f i c u l t y   of  r e p l a c i n g   t h e   p a c k e r .  

U . S .   P a t e n t   No.  2 , 1 5 4 , 9 5 5   d i s c l o s e s   a  w e l l   c a s i n g   c o n t r o l  

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

c h a n g e s .  

U . S .   P a t e n t   No.  2 , 3 2 0 , 9 7 4   d i s c l o s e s   a  r am  t y p e   b l o w o u t  .  

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

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

U . S .   P a t e n t . N o .   2 , 5 9 2 , 1 9 7   d i s c l o s e s   a  ram  t y p e   b l o w o u t  

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

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

e a c h   ram  f o r   i n s e r t i o n   and  r e m o v a l   of  t h e   r a m s   w i t h   c o v e r s  

s e c u r e d   o v e r   t h e   w i n d o w s .  

None  of  t h e   known  p r i o r   a r t   r e c o g n i z e s   t h e   p r o b l e m   o f  

c h a n g i n g   t he   a n n u l a r   p a c k e r   in   an  a n n u l a r   b l o w o u t  p r e v e n t e r .  

F l a t   d o o r   c o v e r i n g   w i n d o w s   f o r   a c c e s s   to   r ams   i n   a  r a m   t y p e  

b l o w o u t   p r e v e n t e r   do  n o t   t e a c h   t h a t   t h e   p a c k e r   o f   an  a n n u l a r  



b l o w o u t   p r e v e n t e r   c o u l d   be  r e m o v e d   in   a  m a n n e r   o t h e r   t h a n  

t h r o u g h   t h e   t o p .  

S u m m a r y  

An  i m p r o v e d   a n n u l a r   b l o w o u t   p r e v e n t e r   h a v i n g   a  body   w i t h  

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

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

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

p a c k e r ,   a t   l e a s t   one   o p e n i n g   t h r o u g h   t h e   s i d e   of  t h e   body   i n t o  

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

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

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

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

p l u g   i n   p o s i t i o n   in   s a i d   o p e n i n g   and  m e a n s   s u p p o r t i n g   s a i d  

r i n g   i n   p o s i t i o n   s u r r o u n d i n g   s a i d   body   and   r e t a i n i n g   s a i d   p l u g  

in   s a i d   o p e n i n g .  

An  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   t o   p r o v i d e   a n  

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

may  be  c h a n g e d   w i t h o u t   r e g a r d   t o   t h e   v e r t i c a l   c l e a r a n c e   a v a i l -  

a b l e .  

A n o t h e r   o b j e c t   i s   t o   p r o v i d e   an  i m p r o v e d   a n n u l a r   b l o w o u t  

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

a n n u l a r   p a c k e r .  

A  f u r t h e r   o b j e c t   i s   t o   p r o v i d e   an  i m p r o v e d   a n n u l a r  

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

w i t h o u t   s a c r i f i c i n g   t h e   s t r e n g t h   of   t h e   p r e v e n t e r   b o d y .  

D e s c r i p t i o n   of   t h e   D r a w i n g s  

T h e s e   and  o t h e r   o b j e c t s   and   a d v a n t a g e s   of   t h e   p r e s e n t  

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

t o   t h e   d r a w i n g s   w h e r e i n :  



FIGURE  1  i s   a  p a r t i a l   s e c t i o n a l   p a r t i a l   e l e v a t i o n   v i ew  o f  

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

t i o n .  

FIGURE  2  i s   a  s e c t i o n a l   v i e w   t h r o u g h   t h e   p a c k e r   t a k e n  

a l o n g   l i n e   2-2  in  FIGURE  1 .  

FIGURE  3  i s   a  v i e w   s i m i l a r   to   FIGURE  1  w i t h   t h e   r e t a i n i n g  

s l e e v e   l o w e r e d   b e l o w   t h e   body   p l u g .  

FIGURE  4  i s   an  end  v i e w   of  t h e   p l u g .  

FIGURE  5  i s   a  p l a n   v i e w   of  t h e . p l u g .  

FIGURE  6  i s   a  s e c t i o n a l   v i e w   s i m i l a r  t o   FIGURE  2,  b u t   o f  

a  m o d i f i e d   fo rm  of  t h e   p r e s e n t   i n v e n t i o n .  

D e s c r i p t i o n   of  t h e   P r e f e r r e d   E m b o d i m e n t s  

A n n u l a r   b l o w o u t   p r e v e n t e r   10,  as  shown  in  FIGURE  1 ,  

i n c l u d e s   body  12  h a v i n g   c e n t r a l   b o r e   14  e x t e n d i n g   t h e r e t h r o u g h  

w i t h   p a c k e r   r e c e s s   16  s u r r o u n d i n g   and  o p e n i n g   o n t o   b o r e   1 4 .  

Body  12  i n c l u d e s   l o w e r   f l a n g e   18,   i n n e r   u p s t a n d i n g   r im   20  a n d  

o u t e r   u p s t a n d i n g   r im   22.  U p p e r   end  c l o s u r e   24  i s   t h r e a d e d  

i n t o   r i m   22  and  has   d e p e n d i n g   r i m   26  e x t e n d i n g   to   a  p o s i t i o n  

b e t w e e n   r i m s   20  and  22,  and  f o r m i n g   a n n u l a r   c h a m b e r   28.   U p p e r  

end  c l o s u r e   24  e x t e n d s   i n w a r d   as  f l a n g e   30  to   p r o v e d   s h o u l -  

de r   3 2 - a t   t h e   u p p e r   end  of  p a c k e r   r e c e s s   16.   A n n u l a r   p a c k -  

e r   34  i s   p o s i t i o n e d   in  p a c k e r   r e c e s s   16  b e t w e e n   s h o u l d e r   32  

and  a n n u l a r   a c t u a t i n g   p l a t e   36.   Means  f o r   a x i a l l y   l o a d i n g  

a n n u l a r   p a c k e r   34  i s   p r o v i d e d   by  p i s t o n   38  w h i c h   i s   s l i d a b l e  

in  c h a m b e r   28  r e s p o n s i v e   to   p r e s s u r e   t h r o u g h   p o r t   38a  a n d  

p o r t   38b  and  c o n n e c t e d   to  a n n u l a r   a c t u a t i n g   p l a t e  3 6   b y  

a n n u l a r   arm  4 0 .  

A n n u l a r   p a c k e r   34  i n c l u d e s   r e s i l i e n t   a n n u l u s  4 1   w i t h  

u p p e r   i n s e r t   p l a t e s  4 2   and  l o w e r   i n s e r t   p l a t e s   44  e m b e d d e d  



t h e r e i n .   A n n u l a r   p a c k e r   34  i s   s p l i t   and  p r e f e r a b l y   has   t w o  

s e m i - a n n u l a r   s e c t i o n s   34a  and  34b .   as  shown  in  FIGURE  2 .  

R i n g   46  i s   e m b e d d e d   in   t h e   e x t e r i o r   of  r e s i l i e n t   a n n u l u s   41 

and   h a s   a  p l u r a l i t y   of   t a p p e d   h o l e s   48  to   a l l o w   f i r m   e n g a g e -  

m e n t   of   p a c k e r   34  d u r i n g   r e m o v a l .   A n n u l a r   p a c k e r   34  i s   s p l i t  

as  d e s c r i b e d   and  shown  t o   a l l o w   i t   t o   be  r e m o v e d   e a s i l y   f r o m  

r e c e s s   16  t h r o u g h   o p e n i n g   50  i n   r i m   22  and  d e p e n d i n g   r im  26  o f  

end   c l o s u r e   24  as  b e s t   s e e n   i n   FIGURE  2 .  

O p e n i n g   50  i n c l u d e s   i n n e r   r e c t a n g u l a r   o p e n i n g   52  w i t h  

s h o u l d e r   54  a t   i t s   i n n e r   end   and  o u t e r   r e c t a n g u l a r   o p e n i n g   56 

w i t h   s h o u l d e r   58  f a c i n g   o u t w a r d   a t   t h e   i n n e r   end   of   o p e n -  

i n g   56.  P l u g   60  i s   s h a p e d   to   f i t   c l o s e l y   i n t o   o p e n i n g   52  a n d  

56,   to   e n g a g e   s h o u l d e r   54  and   c a p t u r e   s e a l   r i n g   62  b e t w e e n  

s h o u l d e r   64  on  p l u g   60  and  s h o u l d e r   58.  The  i n n e r   s u r f a c e   66 

of  p l u g   60  i s   c y l i n d r i c a l   to   f o r m   a  p o r t i o n   of   t h e   w a l l   o f  

r e c e s s   16.  P l u g   60  i s   r e t a i n e d   in   o p e n i n g   50  by  s l e e v e   68 

w h i c h   s u r r o u n d s   o u t e r   r i m   22  of   b o d y   12  f rom  a  p o s i t i o n   a b o v e  

o p e n i n g   50  t o   a  p o s i t i o n   b e l o w   o p e n i n g   50.  S u i t a b l e   means   f o r  

s u p p o r t i n g   s l e e v e   68  i n   i t s   p l u g   r e t a i n i n g   p o s i t i o n   i s   p r o v i d -  

ed  i n   t h e   f o r m   of   l u g s   70  s e c u r e d   t o   o u t e r   r i m   22  b y  

s c r e w s   7 2 .  

W h e n e v e r   i t   i s   d e s i r e d   t o   r e p l a c e   p a c k e r   3 4  t h e n  

s c r e w s   72  a r e   r e m o v e d   and   s l e e v e   68  i s   l o w e r e d   t o   t h e   p o s i t i o n  

shown  in  FIGURE  3  so  t h a t   p l u g   60  can  be  r e m o v e d .   W i t h  

p l u g   60  r e m o v e d   p a c k e r   s e c t i o n s   34a  and  34b  c an   be  r e m o v e d  

e v e n   w i t h   a  p i p e   e x t e n d i n g   t h r o u g h   b o r e   1 4 .  

In  t h e   m o d i f i e d   f o r m   shown  in   FIGURE  4,  a n n u l a r   b l o w o u t  

p r e v e n t e r   80  i n c l u d e s   o u t e r   r i m   82  and  d e p e n d i n g   r i m   84  of  e n d  

c l o s u r e   w i t h   i n n e r   r e c t a n g u l a r   o p e n i n g   86  e x t e n d i n g  



t r a n s v e r s e l y   t h e r e o f   and  o u t e r   r e c t a n g u l a r   o p e n i n g s   88  and  90 

p r o v i d e   s h o u l d e r s   92  and  94.  P l u g s   96  and  98  a r e   p o s i t i o n e d  

t h e r e i n   and  s e a l   r i n g s   100  and  102  a r e   p o s i t i o n e d   b e t w e e n  

s h o u l d e r s   104  and  106  on  p l u g s   96  and  98  and  s h o u l d e r s   92  a n d  

94.  S l e e v e   108  s u r r o u n d s   r i m   82  and  r e t a i n s   p l u g s   96  and  98 

in  p o s i t i o n   s e a l i n g   b o t h   e n d s   of  b o r e   86.  P a c k e r   110  i n c l u d e s  

s e c t i o n s   112  and  114  and  h a s   r i n g   116  e m b e d d e d   t h e r e i n   w i t h  

t a p p e d   h o l e s   118  to   a s s i s t   in  r e m o v a l   of   p a c k e r   s e c t i o n s   1 1 2  

and  114  t h r o u g h   o p p o s i t e   s i d e s   of  b o r e   86  a f t e r   p l u g s   96  a n d  

-98  a r e   r e m o v e d .  



1.  An  a n n u l a r   b l o w o u t   p r e v e n t e r   i n c l u d i n g   a  b o d y   h a v i n g  

a  c e n t r a l   b o r e   e x t e n d i n g   t h e r e t h r o u g h   w i t h   an  a n n u l a r   p a c k e r  

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

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

p a c k e r   t o   s e a l   w i t h i n   s a i d   b o r e ,   and   c h a r a c t e r i z e d   by  a n  

o p e n i n g   t h r o u g h   t h e   s i d e   of   s a i d   b o d y   i n t o   s a i d   p a c k e r   r e c e s s ,  

a  p l u g   f o r   s e a l i n g   s a i d   o p e n i n g ,   and   means   f o r   r e t a i n i n g   s a i d  

p l u g   i n   s a i d   o p e n i n g .  

2.  An  a n n u l a r   b l o w o u t   p r e v e n t e r   a c c o r d i n g   t o   c l a i m   1 

w h e r e i n   s a i d   p a c k e r   i n c l u d e s   two  s e c t i o n s .  

3 .  A n   a n n u l a r   b l o w o u t   p r e v e n t e r   a c c o r d i n g   to   c l a i m   1  o r  

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

t o   p u l l   s a i d   p a c k e r   t h r o u g h   s a i d   o p e n i n g .  

4 .  A n   a n n u l a r   b l o w o u t   p r e v e n t e r   a c c o r d i n g   t o   c l a i m   3 

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

o u t e r   e x t e r i o r   of   s a i d   p a c k e r ,   and   t h r e a d e d   h o l e s   in   s a i d  

r i n g .  

5.  An  a n n u l a r   b l o w o u t   p r e v e n t e r   a c c o r d i n g   to   any  of  t h e  

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

r o u n d i n g   s a i d   b o d y   and  e n g a g i n g   t h e   e x t e r i o r   of   s a i d   p l u g .  

6.  An  a n n u l a r   b l o w o u t   p r e v e n t e r   a c c o r d i n g   to   c l a i m   5 

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

t h e   e x t e r i o r   o f   s a i d   p l u g .  

7.  An  a n n u l a r   b l o w o u t   p r e v e n t e r   a c c o r d i n g   to   c l a i m   1 ,  

2,  3  o r   4  w h e r e i n   s a i d   o p e n i n g   e x t e n d s   t h r o u g h   b o t h   s i d e s   o f  

s a i d   b o d y   w i t h   a  p l u g   in   e a c h   s i d e   of   s a i d   o p e n i n g ,   and  s a i d  

p a c k e r   i s   d i v i d e d   i n t o   two  s e c t i o n s .  



8.  An  a n n u l a r   b l o w o u t   p r e v e n t e r   a c c o r d i n g   to   any  of  t h e  

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

m o v a b l e   v e r t i c a l l y   in  s a i d   b o d y ,   and  an  a n n u l a r   a c t u a t i n g  

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

p i s t o n   in  one  d i r e c t i o n   a x i a l l y   l o a d i n g   s a i d   p a c k e r   to   m o v e  

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

u n l o a d i n g   s a i d   p a c k e r   to  a l l o w   i t   to   r e l a x   f r o m   s e a l i n g  

p o s i t i o n .  

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

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

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

r e s i l i e n t   a n n u l u s   w i t h   a  s e r i e s   of   u p p e r   i n s e r t   p l a t e s   e m b e d -  

ded  in  t h e   u p p e r   s u r f a c e   of  t h e   a n n u l u s   and  a  s e r i e s   of  l o w e r  

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

s a i d   p a c k e r   p o s i t i o n e d   in  s a i d   r e c e s s ,   an  a n n u l a r   p i s t o n  

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

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

p i s t o n ,   s a i d   p i s t o n   a x i a l l y   l o a d i n g   s a i d   p a c k e r ,   and  c h a r a c -  

t e r i z e d   by  an  o p e n i n g   t h r o u g h   t h e   s i d e   of  s a i d   b o d y   i n t o   s a i d  

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

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

p o s i t i o n   w i t h i n   s a i d   o p e n i n g .  
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