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A  method  of  and  apparatus  for  installing  a  casing  under  tension. 

©  A  method  of  and  apparatus  for  installing  casing 
under  tension  is  described  which  comprises  means 
(120)  for  securing  the  casing  (70)  at  one  end  to  a 
first  fixture  which  enables  the  casing  (70)  to  be 
tensioned  by  applying  a  force  to  its  other  end. 
Second  securing  means  (20)  are  also  provided  for 
securing  the  casing  (70)  at  its  other  end  to  a  second 
fixture  (2)  and  there  is  also  means  (34)  for  elongating 
the  casing.  The  second  securing  means  (20)  is  ad- 
justable  in  position  on  the  casing  (70)  so  as  to  be 
engageable  with  the  second  fixture  (2)  over  a  range 
of  axial  locations  on  the  casing  (70).  The  first  and 
second  securing  means  (120,  20)  each  have  an 

—  abutment  face  (28)  aligned  non-axially  on  the  casing 
rf(70)  for  engagement  with  a  non-axially  aligned  face 

(62)  of  the  first  and  second  fixtures.  Preferably,  the 
2   casing  (70)  is  tensioned  by  injecting  pressurised 
fs,  fluid  into  the  interior  of  the  casing  (70). 
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A  Method  of  and  Apparatus  for  Installing  a  Casing  under  Tension 

scribed  by  way  of  example  with  reference  to  the 
accompanying  drawing  in  which: 

Fig.  1  is  a  sectional  side  view  of  the  left- 
hand  side  of  a  subsea  wellhead  incorporating  ap- 

5  paratus  of  this  invention  during  installation  of  the  9 
5/8  inch  casing; 

Fig.  2  is  a  sectional  side  view  of  the  subsea 
wellhead  of  Fig.  1  after  installation  of  the  9  5/8  inch 
casing;  and, 

w  Fig.  3  is  a  schematic  view  of  an  offshore  oil 
well  having  a  subsea  wellhead. 

Referring  first  to  Fig.  3,  a  pre-drilled  oil  well 
100  extends  downwards  through  the  sea  bed  from 
the  mudline  130  at  which  a  mudline  suspension 

75  system  110  including  a  fixed  casing  hanger  and  a 
subsea  wellhead  is  located.  After  the  well  100  has 
been  drilled  concentric  casing  70  is  lowered  from  a 
drilling  platform  (not  shown)  to  the  mudline  suspen- 
sion  system  110  and  then  lowered  in  to  the  oil  well 

20  100  through  the  subsea  wellhead. 
The  lower  end  of  the  casing  70  is  secured  to  a 

fixture  at  120  below  the  mudline  130  and  tensioned 
upwardly  from  the  mudline  suspension  system  110, 
as  will  now  be  described  with  reference  to  Figs.  1 

25  and  2. 
A  subsea  wellhead  has  a  housing  2  which 

extends  upwardly  from  a  13  3/8  inch  casing  4  and 
which  is  supported  through  a  hanger  6  on  an 
overshot  8  installed  on  a  30  inch  casing  10.  Over- 

30  shot  8  is  fixed  to  the  casing  10  using  a  dog  type 
system  63. 

A  9  5/8  inch  casing  70  is  suspended  through  a 
hanger  12  in  Fig.  1  from  a  running  tool  14  by 
means  of  a  J-type  connection  1  6.  The  casing  hang- 

35  er  12  is  screw-threaded  at  an  upper  portion  18  and 
engages  with  a  correspondingly  screw-threaded 
landing  ring  assembly  20  comprising  an  inwardly 
biassed  split  locking  ring  22  and  an  activating  ring 
24.  A  shear  pin  26  holds  the  activating  ring  24 

40  rigidly  on  a  hanger  sleeve  28.  The  locking  ring  22 
and  activating  ring  24  have  correspondingly-ta- 
pered  faces,  and  the  activating  ring  24  has 
circumferentially-spaced  recesses  30  in  its  upper 
face  for  receiving  corresponding  downwardly-ex- 

45  tending  projections  of  a  torque  sleeve  (not  shown) 
which  can  then  be  used  to  rotate  the  activating  ring 
24. 

A  circumferential  groove  32  in  the  inner  face  of 
the  wellhead  housing  2  is  shaped  to  receive  the 

50  locking  ring  22. 
A  check  valve  assembly  34  is  in  screw-thread- 

ed  engagement  at  36  with  the  inner  face  of  the  9 
5/8  inch  casing  hanger  12  and  comprises  a  hous- 
ing  38,  a  sleeve  40  within  the  housing  38  and 
sealed  against  it  by  O-ring  seals  48,  a  valve  mem- 

This  invention  relates  to  a  method  of  and  ap- 
paratus  for  installing  casing  under  tension. 

In  situations  such  as  tie-back  where  casing  has 
to  be  installed  at  one  end  on  a  first  fixture  and  at 
its  opposite  end  on  a  second  fixture,  it  is  important 
that  the  casing  should  be  under  tension  during 
installation  in  order  to  compensate  for  elongation 
due  to  temperature  increases,  which  could  other- 
wise  result  in  buckling  of  the  casing.  These  situ- 
ations  can  arise  for  example  in  installing  casing 
between  a  mudline  casing  support  and  a  fixture  at 
a  surface  wellhead,  or  between  a  casing  support 
located  below  the  mudline  and  a  fixture  at  a  subsea 
wellhead. 

According  to  the  invention  there  is  provided 
apparatus  for  use  in  installing  casing  under  tension, 
comprising  first  securing  means  for  securing  the 
casing  at  one  end  to  a  first  fixture  so  as  to  allow 
the  casing  to  be  tensioned  by  applying  a  force  to 
its  other  end,  second  securing  means  for  securing 
the  casing  at  the  other  end  to  a  second  fixture  and 
means  for  elongating  the  casing,  wherein  the  sec- 
ond  securing  means  is  axially  adjustable  in  position 
relative  to  the  casing  so  as  to  be  engageable  with 
the  second  fixture  over  a  range  of  relative  axial 
positions  between  the  casing  and  the  second  fix- 
ture,  and  wherein  the  means  for  elongating  the 
casing  comprises  means  for  injecting  pressurised 
fluid  into  the  interior  of  the  casing. 

Typically,  the  second  securing  means  is  ad- 
justable  in  position  on  the  casing  so  as  to  be 
engageable  with  the  second  fixture  over  a  range  of 
axial  locations  on  the  casing. 

Preferably  means  are  provided  for  sealing  the 
interior  of  the  casing  in  a  fluid-tight  manner. 

The  casing  may  be  installed  between  a  subsea 
wellhead  and  a  fixture  below  the  mudline. 

Further  according  to  the  present  invention 
there  is  provided  a  method  of  installing  casing 
under  tension,  comprising  securing  the  casing  at 
one  end  to  a  first  fixture,  sealing  the  interior  of  the 
casing  in  a  fluid-tight  manner,  injecting  into  the 
interior  of  the  casing  a  pressurised  fluid  to  cause 
the  casing  to  undergo  elongation,  and  securing  the 
elongated  casing  at  its  other  end  to  a  second 
fixture  whereby  the  casing  is  secured  to  said  fix- 
tures  in  a  manner  maintaining  elongation  of  the 
casing  on  release  of  said  pressurised  fluid  from  the 
interior  of  the  casing. 

Preferably  said  other  end  of  the  casing  is  se- 
cured  to  the  second  fixture  through  a  locking  ring 
in  screw-threaded  engagement  with  the  casing 
and/or  with  the  second  fixture.  The  second  fixture 
may  be  for  example  a  shoulder  on  another  casing. 
An  embodiment  of  this  invention  will  now  be  de- 
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ber  42  axially  slidable  within  the  sleeve  40  and 
sealed  against  it  by  O-ring  seals  42A,  and  a  com- 
pression  spring  44  extending  between  the  base  of 
a  downwardly-opening  recess  46  in  the  valve  mem- 
ber  42  and  a  stop  member  50  within  the  sleeve  40. 
The  spring  44  biasses  the  valve  member  42  upwar- 
dly  to  close  off  ports  52  in  the  wall  of  the  sleeve  40 
by  means  of  the  O-ring  seals  42A. 

In  use,  the  9  5/8  inch  casing  hanger  12  is  run 
on  the  running  tool  14  until  a  tie-back  tool  on  the 
lower  end  of  the  casing  (not  shown)  engages  in  a 
profile  in  the  13  3/8  inch  casing  below  the  mudline, 
in  conventional  fashion.  The  lockdown  ring  assem- 
bly  20  is  then  spaced  above  the  groove  32  as 
illustrated  in  Fig.  1. 

The  check  valve  assembly  34  is  installed  in  the 
screw-threads  36  in  the  inner  face  of  the  casing 
hanger  12  and  the  check  valve  member  42  is 
depressed  against  the  bias  of  the  spring  44,  open- 
ing  the  ports  52.  To  tension  and  elongate  the 
casing  70  high-pressure  fluid  is  introduced  into  the 
casing  hanger  12.  The  fluid  passes  through  ports 
56  in  the  running  tool  and  the  ports  52  in  the 
sleeve  40  into  the  9  5/8  inch  casing  70.  The  check 
valve  member  42  is  then  released,  and  its  seals 
42A  close  off  the  ports  52.  The  pressure  above  the 
valve  assembly  34  is  then  released,  and  the 
trapped  pressure  of  fluid  in  the  casing  70  acting  on 
the  underside  of  the  valve  assembly  34  maintains 
the  elongation  of  the  casing.  The  fluid  pressure  is 
selected  to  produce  a  predetermined  tensile  load- 
ing  on  the  casing  70. 

A  torque  sleeve  (not  shown)  is  passed  into  the 
wellhead  housing  until  its  projections  engage  in  the 
recesses  30  of  the  activating  ring  24,  and  the 
sleeve  is  rotated  to  move  the  landing  ring  assem- 
bly  20  downwardly  on  its  screw-thread  engagement 
18  with  the  casing  hanger  12,  until  the  locking  ring 
22  snaps  into  the  groove  32  in  the  housing  2  and 
the  hanger  sleeve  28  engages  in  a  corresponding 
shoulder  62  on  the  housing  2.  Rotation  of  the 
activating  ring  24  is  continued,  which  shears  the 
shear  pin  26  and  moves  the  activating  ring  24 
downwardly  on  the  hanger  sleeve  28  over  the  ta- 
pered  face  of  the  split  ring  22,  which  forces  the 
split  ring  22  outwardly  to  lock  it  positively  in  the 
groove  32.  The  check  valve  member  42  can  then 
be  depressed  to  release  the  pressure  below  it, 
leaving  the  9  5/8  inch  casing  70  under  accurate 
tension  and  supported  by  the  landing  ring  assem- 
bly  20. 

Fig.  2  shows  the  tensioned  and  installed  9  5/8 
inch  casing  with  the  running  tool  14  removed. 

Modifications  and  improvements  may  be  made 
without  departing  from  the  scope  of  the  invention. 

1.  Apparatus  for  use  in  installing  casing  (70) 
under  tension,  comprising  first  securing  means 
(120)  for  securing  the  casing  (70)  at  one  end  to  a 

5  first  fixture  so  as  to  allow  the  casing  (70)  to  be 
tensioned  by  applying  a  force  to  its  other  end, 
second  securing  means  (20)  for  securing  the  cas- 
ing  (70)  at  the  other  end  to  a  second  fixture  (2)  and 
means  (34)  for  elongating  the  casing,  wherein  the 

w  second  securing  means  (20)  is  axially  adjustable  in 
position  relative  to  the  casing  (70)  so  as  to  be 
engageable  with  the  second  fixture  (2)  over  a  range 
of  relative  axial  positions  between  the  casing  and 
the  second  fixture  and  wherein  the  means  for  elon- 

75  gating  the  casing  (70)  comprises  means  for  inject- 
ing  pressurised  fluid  into  the  interior  of  the  casing 
(70). 

2.  Apparatus  according  to  Claim  1,  further 
comprising  means  (42A)  to  seal  the  interior  of  the 

20  casing  in  a  fluid-tight  manner. 
3.  Apparatus  according  to  Claim  1  or  Claim  2, 

wherein  the  second  securing  means  is  adjustable 
in  position  on  the  casing. 

4.  Apparatus  according  to  any  of  the  preceding 
25  Claims,  wherein  the  casing  is  adapted  to  be  in- 

stalled  between  a  subsea  wellhead  (2)  and  a  fixture 
below  a  mudline  (130). 

5.  A  method  of  installing  casing  (70)  under 
tension,  comprising  securing  the  casing  (70)  at  one 

30  end  to  a  first  fixture  (120),  sealing  the  interior  of  the 
casing  (70)  in  a  fluid-tight  manner,  injecting  into  the 
interior  of  the  casing  (70)  a  pressurised  fluid  to 
cause  the  casing  (70)  to  undergo  elongation,  and 
securing  the  elongated  casing  (70)  at  its  other  end 

35  to  a  second  fixture  (2)  whereby  the  casing  (70)  is 
secured  to  said  fixtures  in  a  manner  maintaining 
elongation  of  the  casing  on  release  of  said  pres- 
surised  fluid  from  the  interior  of  the  casing(70). 

6.  A  method  according  to  Claim  5,  wherein  the 
40  other  end  of  the  casing  is  secured  to  the  second 

fixture  (2)  by  means  of  a  locking  ring  (22). 
7.  A  method  according  to  Claim  6,  wherein  the 

locking  ring  (22)  is  in  screw-threaded  engagement 
with  the  casing  (70)  and/or  with  the  second  fixture 

45  (2). 
8.  A  method  according  to  any  of  Claims  5  to  7, 

wherein  the  second  fixture  (2)  comprises  a  shoul- 
der  (62)  on  another  casing. 

50 
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