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Description 

The  present  invention  pertains  to  production 
well  completion  to  connecting  well  casings  and 
their  alignment  to  prevent  thread  and  seal 
damage. 

In  the  completion  of  a  well,  such  as  an  oil,  water 
or  gas  well,  it  is  standard  practice  to  sink  a  casing 
once  the  well  bore  has  been  drilled.  A  casing  is 
designed  to  preserve  the  integrity  of  the  well 
bore.  The  casing  is  used  as  a  conduit  for  well 
cementation  and  a  pressurized  container  for  pro- 
duction  tubing. 

A  casing  section  is  normally  a  seamless  steel 
tube  approximately  12.2  meters  in  length,  any- 
where  from  11.4  to  50.8  cm  in  diameter  and  may 
have  a  wall  thickness  in  excess  of  2.5  cm.  The 
casing  section  is  normally  threaded  at  each  end 
with  a  collar  screwed  on  to  one  end  in  preparation 
for  placing  in  a  well  bore. 

Referring  to  Figure  1,  a  well  bore  4  is  of 
significantly  larger  diameter  than  the  outer  dia- 
meter  of  casing  section  5  to  allow  easy  placement 
down  hole.  A  casing  section  5  is  placed  in  an 
upright  position  and  lowered  partially  down  hole, 
with  a  collared  end  6  extending  above  the  ground 
surface  surrounding  well  bore  4.  Casing  section  5 
is  held  in  place  by  slips  7  secured  to  the  surface  to 
prevent  casing  section  5  from  further  descending 
well  bore  4.  A  second  casing  section  5A  is  stood 
upright  with  its  uncollared  end  approximately  in 
line  with  collared  end  6  of  the  previous,  partially 
downhole  section  5.  Casing  5A  is  stood  upright  by 
a  block  arrangement  8  connected  to  a  flexible 
cord  9  secured  to  casing  5A.  A  crewman  (not 
shown)  is  located  on  a  platform  10  on  a  drilling  rig 
9-1  2m  (30  to  40  feet)  above  the  ground.  When  the 
casing  5A  is  vertical,  he  throws  a  rope  around 
collared  end  6A  of  casing  section  5A  and  attempts 
to  line  it  up  with  collar  6  of  casing  section  5. 
Hydraulic  tongs  (not  shown)  are  connected  to 
casing  section  5A  and  it  is  rotated  along  its  centre 
line  to  screw  into  the  exposed  collar  6  of  the 
previous  casing  section  5.  Casing  section  5A  is 
lowered  into  well  bore  4  and  held  in  place  by  slips 
7  which  had  been  loosened  to  permit  lowering  of 
casing  5A  and  tightened  to  hold  casing  section 
5A.  The  procedure  is  repeated  until  casing  sec- 
tions  the  length  of  the  well  bore  have  been  put  in 
place. 

Since  the  crewman  is  over  12  meters  from  the 
joint  and  must  be  significantly  far  from  the  centre 
line  he  is  attempting  to  coincide,  misalignment 
problems  can  often  occur.  Misalignment  of 
2.5  cm  at  the  position  of  the  crewman  can 
damage  threads  to  the  extent  that  it  prevents 
positive  seal  between  casings.  Misalignment  of 
10  cm  will  gall  the  threads  and  ruin  the  seal 
between  casing  joints  while  misalignment  of 
30  cm  will  result  in  cross-threading. 

Previously,  hydrocarbon  production  wells  were 
relatively  shallow  and  seal  problems  were  of 
minimal  concern  since  high  pressure  is  not  asso- 
ciated  with  shallow  wells.  Presently,  casing  sec- 
tions  must  be  able  to  withstand  great  pressure 

and  a  poor  seal  may  wash  out  surrounding 
formations  despite  cementing  the  casings  in 
place. 

Furthermore,  a  casing  section  may  weight  as 
5  much  as  134kg/m  (90  pounds  perfoot).  While  the 

casing  may  be  rated  to  hold  600  tonnes  and  the 
joint  strength  may  be  80%  or  480  tonnes,  a  joint 
made  up  having  its  threads  damaged  or  galled 
will  be  significantly  less.  As  a  result,  a  joint  may 

10  separate  sending  several  thousand  meters  of 
casing  downhole. 

U.S.  patent  2,416,815  discloses  hydraulic  pipe 
handling  and  racking  apparatus  including  a  ver- 
tically  disposed  cylinder  having  a  stationary  pis- 

15  ton  and  rod  on  which  said  cylinder  is  disposed  for 
rotative  and  longitudinal  displacement,  a  longi- 
tudinally  disposed  cylinder  rotatably  supported 
by  said  vertically  disposed  cylinder,  having  a 
hollow  piston  rod,  a  head  on  said  rod  having 

20  stationary  and  movable  work  engaging  jaws, 
spring  means  for  holding  said  latter  jaws  in 
collapsed  position  on  the  work,  hydraulic  means 
for  expanding  said  jaws,  extensible  means  within 
said  horizontal  cylinder  for  hydraulically  supple- 

25  menting  the  compressive  force  of  said  spring  on 
said  jaws  and  means  for  introducing  fluid  under 
pressure  into  and  exhausting  the  same  from  said 
horizontal  cylinder  for  effecting  longitudinal  dis- 
placement  of  said  hollow  piston  rod. 

30  US-A-2416  185  discloses  a  casing  alignment 
tool  for  positioning  a  vertically  configured  casing 
in  line  with  a  preceding  casing  for  connecting  said 
casings  together  which  comprises: 

a  head  assembly  (24)  mounted  to  a  mounting 
35  frame  (12)  said  head  assembly  having  extending 

arms  which  form  an  open  mouth  configuration 
provided  with  roller  means  (28)  located  along  the 
inner  periphery  thereof  and  opposing  roller  arm 
assemblies  (26)  pivotally  connected  to  each  of 

40  said  arms  for  rotation  in  the  same  place  as  the 
arms  of  said  head  assembly  (24),  said  roller  arm 
assemblies  containing  roller  means  (28)  attached 
thereto.  According  to  the  present  invention,  said 
head  assembly  (24)  is  pivotally  mounted  to  said 

45  mounting  frame  (12)  for  rotation  in  a  place  sub- 
stantially  perpendicular  to  that  of  the  mounting 
frame  1  2;  a  pneumatic  cylinder  system  (40,  42,  44) 
is  provided  for  pivoting  the  head  assembly  rela- 
tive  to  the  mounting  frame;  and  pneumatic  actu- 

50  ators  (30,  36)  operativeiy  and  separately  provide 
connection  between  said  head  assembly  24  and 
said  roller  arm  assemblies  (26)  for  pivoting  said 
roller  arms  between  an  open  and  a  closed  posi- 
tion  for  receiving  and  aligning  the  casings. 

55  The  present  invention  provides  a  method  and 
apparatus  for  position  alignment  of  casing  sec- 
tions  used  to  preserve  the  integrity  of  well  bores. 
A  spoke  yoke  type  is  fixed  to  a  drilling  rig.  The 
spoke  is  aligned  with  the  center  line  of  the  well 

so  bore  below.  A  casing  section  is  lifted  vertically 
upright  and  brought  near  the  yoke  and  lowered  to 
touch  the  collar  of  the  previous  casing  section. 
The  yoke  is  closed,  clamping  the  casing  in  posi- 
tion  with  rotatably  mounted  bearings  positioned 

65  along  the  inner  periphery  of  the  yoke.  The  casing 
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section  may  then  be  rotated  to  connect  to  the 
collar  of  the  previous  casing  section. 

Figure  1  is  a  view  of  a  well  site. 
Figure  2  is  a  plan  view  of  a  casing  alignment 

tool  assembly. 
Figure  3  is  a  side  view  of  the  assembly  of  Figure 

2. 
Figure  4  is  an  enlarged  view  of  a  portion  of 

Figure  2. 
Figure  2  illustrates  a  plan  view  of  a  casing 

alignment  tool  assembly  as  having  a  frame  12 
with  base  member  14  angled  support  members 
16  and  center  member  18.  A  portion  of  center 
member  18  extends  past  the  intersection  of 
angled  members  16  and  contains  a  pivot  point  20. 
Attached  to  pivot  point  20  is  casing  alignment  tool 
22  having  head  assembly  24,  roller  arm  assemb- 
lies  26  and  rollers  28.  Illustrated  in  phantom  are 
pneumatic  cylinders  30,  air  pressure  flowlines  32 
and  34  and  piston  rods  36. 

In  operation,  base  member  14  of  mounting 
frame  12  may  be  attached  to  any  structure  in 
close  proximity  to  a  pre-drilled  well  bore,  the  only 
requirement  being  that  the  centerpoint  defined  by 
rollers  28  is  capable  of  being  aligned  with  the 
center  of  the  well  bore. 

Referring  now  to  Figure  3,  a  side  view  of  the 
apparatus  of  Figure  2  is  illustrated  as  having  a 
pneumatic  cylinder  40  attached  to  piston  arm  42 
which  connects  to  curve  member  44  of  casing 
alignment  tool  22.  Pivot  point  20  is  illustrated  as  a 
plurality  of  adjustment  holes  A,  B,  C,  D,  E  and  F. 
For  illustrative  purposes  casing  alignment  tool  22 
is  illustrated  as  being  pivotally  mounted  through 
adjustment  hole  F. 

In  operation,  a  device  such  as  a  block  is  lowered 
to  the  ground  to  attach  to  a  casing  section.  To 
provide  the  clearances  necessary  for  the  block  to 
be  lowered,  pneumatic  cylinder  40  is  activated  to 
draw  piston  42  within  cylinder  40  thus  drawing 
curved  member  44  towards  cross  member  18. 
When  pneumatic  cylinder  40  draws  piston 
member  42  within  casing  alignment  tool  22  is 
elevated  to  provide  clearances  for  a  block  to  lift  a 
casing  section  to  an  upright  position. 

Proper  alignment  may  be  selected  by  any 
method.  For  example,  a  plumb  line  may  be 
dropped  from  a  centerpoint  defined  by  rollers  28. 
However,  the  preferred  embodiment  positions 
casing  alignment  tool  22  after  three  or  four 
sections  of  casing  have  been  lowered  to  the  bore 
hole.  As  indicated  previously,  casing  sections 
may  be  put  in  place  by  the  following  method. 

A  casing  section  is  raised  to  its  vertical  upright 
position  by  the  use  of  a  block  and  lowered  into  a 
bore  hole  to  a  point  with  an  end  of  the  casing 
section  with  a  collar  mounted  thereon  extending 
above  the  ground  surface  surrounding  the  bore 
hole.  Slips  may  be  used  to  hold  the  first  section  of 
casing  in  position  while  a  second  section  is  raised 
to  vertical  upright  position  and  lowered  to  the 
collar  of  the  first  section.  A  crewman  is  located  on 
a  platform  at  the  end  of  the  second  casing 
opposite  the  end  and  proximity  of  the  collar  of  the 
first  casing  to  align  the  center  line  of  the  second 

casing  with  the  center  line  of  the  first  casing. 
Hydraulic  tongs  may  be  attached  to  the  uncol- 
lared  end  of  the  second  casing  to  rotate  the 
second  casing  and  screw  it  into  the  collar  of  the 

5  first  casing.  The  slips  may  then  be  opened  and  the 
combination  of  the  first  and  the  second  casing 
lowered  into  the  bore  hole.  The  slips  may  then  be 
closed  to  hold  the  collared  end  of  the  second 
casing  in  a  position  similar  to  that  of  the  first 

w  casing  to  allow  the  addition  of  the  third  casing 
section.  After  several  additional  casings  have 
been  added,  the  last  casing  is  left  in  its  extended 
position  from  the  bore  hole.  Casing  alignment 
tool  22  may  then  be  lowered  and  adjusted  for 

15  proper  centering  on  the  well  bore. 
Although  manual  alignment  of  the  casing  sec- 

tions  does  not  provide  the  accurate  alignment  of 
the  present  invention,  manual  alignment  is  suffi- 
cient  at  these  first  few  non-critical  sections  of  the 

20  casing.  In  general,  the  cementation  of  a  well  bore 
will  be  the  best  at  the  bottom.  Thus,  sealing  will 
not  be  a  problem.  Furthermore,  the  joints  for  the 
first  few  sections  will  not  have  to  support  the 
weight  and  will  be  supported  by  later  joints.  Since 

25  casing  sections  may  weigh  as  much  as  134  kg/m 
and  each  section  is  approximately  12.2  meters 
long,  the  fifth  joint  will  only  have  to  support  about 
9  tonnes.  Casing  of  that  size  will  be  rated  in  the 
near  proximity  of  600  tonnes  having  a  joint 

30  strength  80%  of  its  support  rating  or  480  tonnes. 
Although  misaligned  joint  greatly  reduces  the 
joint  strength,  the  weight  that  the  fifth  joint  will 
have  to  support  is  less  than  2%  of  its  rated  joint 
strength. 

35  Referring  now  to  Figure  4  an  enlarged  plan  view 
of  casing  alignment  tool  22  is  shown  in  greater 
detail.  Roller  arm  26  is  illustrated  as  having 
adjustment  holes  60,  62,  64,  66  and  68.  Thus, 
casing  alignment  tool  22  may  be  used  for  a 

40  variety  of  sizes  of  casing.  In  Figure  4  piston  rod  36 
is  connected  to  roller  arm  26  at  hole  64,  which  is 
for  a  casing  22.86  cm  in  diameter.  By  connecting 
the  end  of  piston  rod  36  to  hole  60,  a  casing 
12.7  cm  in  diameter  may  be  aligned.  Similarly, 

45  hole  62  is  for  17.78  cm  diameter  casing,  hole  66  is 
for  27.3  cm  diameter  casing  and  hole  68  is  for 
33.97  cm  diameter  casing. 

In  operation,  casing  alignment  tool  22  is  lifted 
by  pneumatic  cylinder  40  to  provide  clearances 

so  for  a  block  to  be  lowered  to  pick  up  a  casing 
section.  The  preferred  embodiment  uses  a  pneu- 
matic  cylinder  with  a  9.525  cm  bore  and  an 
45.72  cm  working  stroke.  Such  a  cylinder  is  mar- 
keted  as  a  Miller  Model  A-84B  (trademark).  How- 

55  ever,  any  similar  device  such  as  an  equivalent 
pneumatic  or  hydraulic  cylinder  or  a  solenoid 
may  be  used  to  maintain  casing  alignment  22  in  a 
standby  position.  Alternatively,  casing  alignment 
tool  may  be  configured  to  withdraw  to  a  standby 

60  position  instead  of  being  raised  to  a  standby 
position. 

Prior  to  lowering  casing  alignment  tool  22  to  its 
alignment  position,  roller  arms  26  are  opened 
through  pneumatic  cylinders  30.  Pneumatic  cylin- 

65  ders  30  are  operated  by  providing  fluid  pressure 
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through  fluid  lines  34  urging  piston  rods  36  to  a 
withdrawn  position  rotating  roller  arms  26  to  an 
open  position. 

When  a  casing  has  been  elevated  to  a  vertical 
upright  position,  casing  alignment  tool  22  may  be 
lowered  by  pneumatic  cylinder  40  through  exten- 
sion  of  piston  arm  42.  When  casing  alignment 
tool  22  is  in  its  alignment  position  a  casing  section 
may  be  pulled  against  inner  rollers  28  mounted 
on  the  fixed  portion  of  casing  alignment  tool. 
When  the  casing  section  is  in  near  proximity  of 
inner  rollers  28  pneumatic  cylinders  30  may  be 
energized  through  fluid  pressure  exerted  through 
fluid  line  32.  Pressure  exerted  through  fluid  line 
32  extend  piston  rods  36  drawing  roller  arms  26  to 
a  closed  position  which  clamps  a  casing  section  in 
a  center  of  an  area  defined  by  rollers  28.  When  a 
casing  section  has  been  clamped  by  rollers  28, 
hydraulic  tongs  or  the  like  may  be  attached  to  the 
end  of  the  casing  section  and  rotate  the  clamped 
casing  section  into  the  collared  end  of  a  previous 
casing  section.  Rollers  28  are  rotatably  mounted 
on  the  stationary  portion  of  casing  alignment  tool 
22  and  the  roller  arms  26  of  casing  alignment  tool 
22.  Since  rollers  28  are  rotatably  mounted,  a 
casing  section  may  be  rotated  freely  to  screw  it  in 
to  the  collared  section  of  a  previous  casing  sec- 
tion  providing  a  positive  accurately  aligned  seal. 

Roller  arms  26  illustrates  two  possible  positions 
for  rollers  28.  Position  70  may  be  used  for  rollers 
28  or  in  casings  having  smaller  outer  diameter. 
Hole  72  may  be  used  for  casings  of  greater 
diameter. 

Hydraulic  cylinders  30  may  be  of  any  type  with 
sufficient  strength  to  provide  a  positive  clamp  on 
casing  sections  by  rollers  28  when  energized. 
Piston  rods  36  are  preferably  made  of  stainless 
steel.  Rollers  28  may  be  of  any  type,  however, 
those  with  nylon  rollers  with  floating  shafts  are 
preferred. 

The  present  invention  provides  a  method  and 
apparatus  for  eliminating  all  the  problems 
inherent  in  misalignment  of  casing  sections  in 
bore  hole  casing  placement.  Through  the  use  of 
the  present  invention  casing  sections  may  be 
accurately  aligned  without  a  great  deal  of  time 
and  expense.  Through  the  accurate  alignment  of 
the  casing  sections,  a  great  amount  of  time  and 
money  is  saved. 

In  the  event  of  slant  drilling,  the  casing 
alignment  tool  of  the  present  invention  may  be 
easily  adapted  to  an  angled  bore  hole  by  reposi- 
tioning  of  casing  alignment  tool  22  or  support 
frame  12. 

Claim 

A  casing  alignment  tool  for  positioning  a  ver- 
tically  configured  casing  in  line  with  a  preceding 
casing  for  connecting  said  casings  together, 
which  tool  comprises: 

a  head  assembly  (24)  mounted  to  a  mounting 
frame  (12)  said  head  assembly  having  extending 
arms  which  form  an  open  mouth  configuration 
provided  with  roller  means  (28)  located  along  the 

inner  periphery  thereof  and  opposing  roller  arm 
assemblies  (26)  pivotally  connected  to  each  of 
said  arms  for  rotation  in  the  same  place  as  the 
arms  of  said  head  assembly  (24),  said  roller  arm 

5  assemblies  containing  roller  means  (28)  attached 
thereto,  characterised  in  that  said  head  assembly 
(24)  is  pivotally  mounted  to  said  mounting  frame 
(12)  for  rotation  in  a  place  substantially  perpen- 
dicular  to  that  of  the  mounting  frame  (12);  a 

70  pneumatic  cylinder  system  (40,  42,  44)  is  provided 
for  pivoting  the  head  assembly  relative  to  the 
mounting  frame;  and  pneumatic  actuators  (30, 
36)  operatively  and  separately  provide  connection 
between  said  head  assembly  (24)  and  said  roller 

15  arm  assemblies  (26)  for  pivoting  said  roller  arms 
between  an  open  and  a  closed  position  for  receiv- 
ing  and  aligning  the  casings. 

Patentanspruch 
20 

Werkzeug  fur  das  Ausrichten  von  Futterrohren 
zur  Positionierung  eines  vertikal  angeordneten 
Futterrohres  in  einer  Linie  mit  einem  vorherge- 
henden  Futterrohrzur  Verbindung  der  Futterrohre 

25  miteinander,  mit  einem  Kopftrager  (24),  der  auf 
einem  Montagerahmen  (12)  angeordnet  ist  und 
Auslegerarme  aufweist,  die  ein  offenes  Maul  bil- 
den,  das  mit  Walzen  (28)  ausgerustet  ist,  die 
entlang  der  inneren  Peripherie  des  Mauls  ange- 

30  ordnet  sind,  sowie  gegeniiberliegende  Walze- 
narme  (26)  aufweist,  die  drehbar  mit  jedem  der 
Auslegerarme  zur  Rotation  an  derselben  Stelle 
wie  die  Arme  des  Kopftragers  (24)  verbunden 
sind,  wobei  die  Walzenarme  daran  angeordnete 

35  Walzen  (28)  enthalten, 
dadurch  gekennzeichnet,  daB  der  Kopftrager 

(24)  drehbar  an  dem  Montagerahmen  (12)  zur 
Rotation  an  einer  Stelle  im  wesentlichen  vertikal 
zu  der  des  Montagerahmens  (12)  angeordnet  ist, 

40  ein  pneumatisches  Zylindersystem  (40,  42,  44)  zur 
Drehung  des  Kopftragers  relativ  zum  Montage- 
rahmen  und  pneumatische  Antriebe  (30,  36)  vor- 
gesehen  sind,  die  beim  Betrieb  jeweils  getrennt 
eine  Verbindung  zwischen  dem  Kopftrager  (24) 

45  und  den  Walzenarmen  (26)  bilden,  um  die  Walze- 
narme  zwischen  einer  offenen  und  einer 
geschlossenen  Stellung  zur  Aufnahme  und  zur 
Ausrichtung  der  Futterrohre  zu  drehen. 

so  Revendication 

Un  outil  d'alignement  de  tubage  ou  de  casing 
pour  positionner  un  tubage  de  configuration  ver- 
ticale  lors  de  I'alignement  avec  un  tubage  prece- 

55  dent  ou  anterieur  dans  le  but  de  relier  lesdits 
tubages,  lequel  outil  comporte: 

un  ensemble  de  tete  (14)  monte  sur  un  chassis 
de  montage  (12),  ledit  ensemble  de  tete  compor- 
tant  des  bras  d'extension  qui  presentent  une 

60  configuration  de  bouche  ouverte,  qui  sont  munis 
de  moyens  de  rouleaux  (28)  situes  le  long  de  sa 
peripheric  interieure  et  munis  aussi  d'ensemble 
de  bras  a  rouleaux  opposes  (26)  relies  de  fagon 
articulee  a  chacun  desdits  bras  pour  tourner  au 

65  meme  endroit  que  les  bras  dudit  ensemble  de  tete 

4 
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|24),  ledit  ensemble  de  bras  a  rouleaux  contenant 
es  moyens  de  rouleaux  (28)  qui  lui  sont  fixes, 

caracterise  en  ce  que  ledit  ensemble  de  tete  (24) 
3st  monte  pivotant  sur  ledit  chassis  de  montage 
[12)  pour  tourner  a  un  emplacement  sensible- 
nent  perpendiculaire  a  celui  du  chassis  de  mon- 
:age  (12);  en  ce  qu'un  systeme  de  verin  pneumati- 
que  (40,  42,  44)  est  prevu  pour  faire  pivoter 

l  ensemble  de  tete  par  rapport  au  chassis  de 
montage;  et  en  ce  que  des  organes  d'actionne- 
ment  pneumatiques  (30,  36)  assurent  separement 
la  liaison  fonctionnelle  entre  ledit  ensemble  de 

5  tete  (24)  et  lesdits  ensembles  de  bras  a  rouleaux 
(26)  pour  faire  pivoter  lesdits  bras  a  rouleaux 
d'une  position  ouverte  a  une  position  fermee  afin 
de  recevoir  et  d'aligner  les  tubages. 
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