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wedge-type lock against the interior wall of the wellhead housing. The
increased use of metal-to-metal sealing         GB-A-215073 discloses a
torque multiplier sub- means for wellhead annulus seals has created a
sea tool in which radially movable dogs engage a need for means for
generating the large compres-   5   casing hanger, and bellows form a
variable volume sive loads needed typically to energize these seals.
chamber. Additionally, the problem exists of how to retain      EP-A-290112
discloses a subsea wellhead seal this large compressive load in the seal
after the  assembly in which a reaction ring is engaged by load generating
means has been removed. A possi-   skirts of a seal assembly. ble solution
would require that the drill pipe used to  10  US-A-4019580 discloses a
packoff installation lower the sealing means into position be rotated   and
retention apparatus for a wellhead with a hang- while pressure was being
applied in the annular    er positioned therein, the apparatus comprising a
region between the sealing means and the rams of   central telescoping
tubular member with an upper the blowout preventer. Such rotation of the
drill  portion and a lower portion connected for rotation pipe while the
pipe rams of the blowout preventer  15  therewith having sealing means
therebetween, a are closed and subjected to pressure is considered
reaction sleeve sealingly mounted on the lower highly unacceptable by some
operators.             portion for rotation therewith, a seal sleeve
sealin- Alternatively, in an effort to avoid rotating the  gly connected to
the reaction sleeve with sealing drill pipe with the pipe rams closed, some
prior   means disposed on the exterior thereof, and an nventions have
employed various complex hydrau-  20  annulus seal retention means having
annulus seal- lic or mechanical means to allow compression and   ing means
therebelow, and a first spring retention locking of the sealing means.
These devices have   means on the exterior of the central telescoping had
various shortcomings such as requiring exces-  tubular member, and
according to a first aspect of sive drill pipe rotation, requiring precise
location of  the present invention, such an apparatus is charac- the tool
within the wellhead housing, or lacking   25  terised by a torque sleeve
rotatable on the lower sufficient capacity to generate the force required
to  portion with a second spring retention means on activate the seal.
the upper face thereof, the reaction sleeve having This invention is for an
improved seal installa-  means for limiting rotation of the torque sleeve
on tion tool and lockdown mechanism that generates a  the lower portion,
the annulus seal retaining means sufficiently large load for setting
metal-to-metal  30  being releasably connected to the torque sleeve for
wellhead annulus seals. It does not require the    movement therewith, and
a torsion spring con- rotation of drill pipe while the rams of the blowout
nected to the first and second spring retention preventer are under
pressure. The lockdown         means. mechanism locks the preload into the
seal as the       US-A-4019580 discloses a method of generat- seal is
energized. The invention is particularly suit-  35  ing and retaining
preload in an annulus sealing ed for use with metal-to-metal seals
requiring high  means, the method comprising the steps of lower-
compressive loads for setting.                     ing an annulus sealing
and retention means into the Prior packoff installation tools and lockdown
annulus between a hanger and a wellhead with a mechanisms included the
torque type mechanism      seal installation means, and according to a
second disclosed in U.S.-A-3,350,130. The US-A-3350130   40  aspect of the
present invention, such an apparatus installation tool structure allows the
seal assembly  is characterised by the steps of rotating the seal to be
lowered to the wellhead and tightened by     installation means to generate
an initial preload in rotation of the drill pipe prior to testing.
the annulus sealing means and storing torsional U.S.-A-3,357,486 discloses
another seal setting  energy in the seal installation means, sealing the
structure which allows for either mechanical or hy-  45  annulus above the
annulus sealing and retention draulic actuation of the seal assembly. The
Brown  means, and pressurizing the annulus above the invention requires the
seal setting structure to be  annulus sealing and retention means to
increase aligned with a groove in the wellhead housing for  the preload
while simultaneously releasing the tor- proper orientation and operation.
sional energy to maintain the increased preload. U.S.-A-3,543,847 discloses
a seal installation   50  The present invention preferably provides a tool
which uses the weight of the drill string to  seal lockdown mechanism which
is easy to opera- initially set the seal and BOP test pressure to apply
tion and does not require precise location of the additional actuation load
and activate a lockdown  lockdown ring with respect to the wellhead.
mechanism into an annular groove in the wellhead       In the accompanying
drawings: housing interior.                             55      FIGURES 1A
and 1 B are quarter sectional views U.S.-A-3,897,823 discloses a similar
structure    of a wellhead and blowout preventer assembly which utilizes a
combination of drill string weight   with the improved sealing means
installation tool and hydraulic force to set the seal and uses a        and
metal-to-metal sealing means being lowered 2    



3                 EP 0 421 037 B1                   4 therein with FIGURE
1A being the upper portion  external threads 28 for lowering hanger 18 into
and FIGURE 1B being the lower portion thereof.  position. Displaced axially
therebelow is external FIGURE 1C is an enlarged sectional view of the  seal
surface 30 with seal surface 32, of a slightly seal lockdown mechanism and
metal-to-metal      larger diameter, axially below surface 30. Thicker
sealing means initially landed in the annulus   5   middle portion 22 is
joined to upper portion 20 by between the hanger and wellhead.
upwardly facing shoulder 34. Downwardly and out- FIGURES 2A and 2B are
quarter sectional views   wardly facing external shoulder 16, axially below
of the improved sealing means installation tool  shoulder 34, connects
middle portion 22 with lower and metal-to-metal sealing means initially set
by  portion 24. Lower portion 24 is internally threaded torque with FIGURE
2A being the upper portion   10  at its lower end and receives casing  36
(not and FIGURE 2B being the lower portion thereof.  shown). FIGURES 3A and
3B are quarter sectional views      Packoff assembly 40 consists of upper
body of the improved sealing means installation tool  42, metal seal ring
44, activator ring 46, and lower and metal-to-metal sealing means
completely     body 48. Upper body 42 is generally cylindrically set and
locked in place with FIGURE 3A being   is  shaped with an inwardly facing
annular flange 50 at the upper portion and FIGURE 38 being the      its
upper end and has thread 51 disposed thereon. lower portion thereof.
Radial holes 49, disposed above thread 51, receive FIGURES 4A AND 4B are
quarter sectional         shearable members 51a for purposes to be de-
views of an alternate embodiment of the im-     scribed later. Spring
loaded anti-rotation pins 52 proved sealing means installation tool and a
20  disposed on lower face 53 of flange 50 and engage resilient sealing
means initially landed in the  slots 26 of casing hanger 18 in a manner to
be annulus between the hanger and wellhead with    described hereinafter.
The lower portion of upper FIGURE 4A being the upper portion and FIG-
body 42 has radially outwardly extending annular URE 4B being the lower
portion thereof.         flange 54 with external groove 56 therebelow.
FIGURES 5A and 5B are quarter sectional views   25  Metal seal ring 44 is a
cylindrical member with of the alternate emnbodiment with the resilient  a
pair of downwardly depending seal lips 58 at its sealing means completely
set and prior to en-   lower end. The upper end of metal seal ring 44 has
gaging the lockdown mechanism with FIGURE       a reduced portion 60 with
groove 62 disposed 5A being the upper portion and FIGURE 5B       thereon,
and opposite to external groove 56 of being the lower portion thereof.
30  upper body 42. A circular cross-section retention FIGURES 6A and 6B are
quarter sectional views   ring 64 engages grooves 56 and 62 to connect of
the alternate embodiment with the lockdown   upper body 42 and seal ring
44. Seal grooves 66 mechanism fully engaged and the installation    and 68
are disposed on the interior and exterior, tool being retrieved with FIGURE
6A being the  respectively, of the middle portion of seal ring 44, upper
portion and FIGURE 6B being the lower  35  with seal rings 70 and 72
disposed therein respec- portion thereof.
tively. Radially drilled hole 74 is located below seal With reference to
FIGURES 1A and 1B, reten-    grooves 66 and 68 and above seal lips 58 to
tion means 8 clamps wellhead housing 2 and        provide fluid
communication between the interior blowout preventer 4 together in sealing
engage-   and exterior of seal ring 44. Between seal lips 58 is ment, with
seal ring 6 therebetween. Suitable por-  40  counterbore 76 with equally
spaced longitudinally ting means 7 of blowout preventer 4 allows pres-
tapped holes 78 into which socket head shoulder surization of annulus 9 for
purposes to be ex-    screws 80 are threaded. Shoulder screws 80 retain
plained hereinafter. The lower end of housing 2 has  activator ring 46 and
lower body 48 on seal ring 44. upwardly facing shoulder 12 located on the
inside    Activator ring 46 is an annular ring with an of the housing. Test
port 14 is located axially  45  inverted "U" cross section. Legs 82 of
activator above shoulder 12 and allows monitoring of an-    ring 46 depend
outwardly and downwardly to pro- nulus pressure. Inside housing 2, and
sitting on  vide wedging surfaces for activation of seal lips 58 shoulder
12 is downwardly and outwardly facing    in a manner to be described
hereinafter. Lower external shoulder 16 on the outside, lower portion  body
48 rests on shoulder 34 and supports activa- of casing hanger 18.
so  tor ring 46 in spaced relationship thereto. Body 48 Referring to FIGURE
1C, it can be seen that   is a rectangular cross section ring with exterior
casing hanger 18 is a generally tubular member    sides converging upwardly
to a top face 84 upon with reduced upper portion 20, thicker middle por-
which activator ring 46 rests. tion 22, and reduced lower portion 24 with
down-      Packoff lockdown mechanism 84 is comprised wardly facing
shoulder 16 located therebetween.  55  of lock ring 86, expander ring 88,
and driving ring Upper portion 20 has a pair of radial slots 26 on its  90.
Lock ring 86 is a split ring with upper exterior upper face for engagement
with the packoff in a   tapered surface 92 to allow engagement with mat-
manner to be described later. Upper portion 20 has  ing tapered surface 94
of groove 95 of wellhead 3    



5                 EP 0 421 037 B1                   6 housing 2. The top
face of ring 86 is connected to   Torque sleeve 126 is a generally tubular
mem- interior surface 98 by camming surface 96, taper-  ber with lower
outer cylindrical portion 160 con- -Ing downwardly and inwardly. Located
immediately  nected to upper inner cylindrical portion 162 by above lock
ring 86 is expander ring 88 of lockdown  radially extending flange 164. The
upper end of mechanism 84.                                 5   cylindrical
portion 162 is surmounted by radially Expander ring 88 is a cylindrical
member with  extending flange 166. Inner surface 168 of inner a stepped
diameter. "J" slots 100 are disposed on  portion 162 slidingly fits on
first reduced portion the exterior of the reduced upper portion 101.    148
of body 124, allowing relative rotation there- Axially displaced below "J"
slots 100 are radial  between. Antirotation pin 170 is press fit into
verti- holes 102, receiving shearable members 51a. The   10  cal hole 172,
disposed on the periphery of flange enlarged lower portion 103 of ring 88
has exterior  164, and extends therebelow to engage pin 174, retainer
surface 104 thereon which is connected to  which is radially disposed on
the upper periphery the lower face of ring 88 by exterior conical cam-  of
reaction sleeve 128. Torque pins 176 are radially ming surface 108.
Circumferentially disposed in   disposed on the lower interior of
cylindrical portion lower portion 103 are pins 106 which are flush with  15
160 to allow engagement with "J" slots 100. surface 104 and extend through
the enlarged lower     Reaction sleeve 128 is a generally tubular portion
103 of ring 88 to engage "Z" shaped slots  member with radially inwardly
extending flange 110 on driving ring 90.                           178. The
upper interior of flange 178 is counter- Driving ring 90 is a tubular
member with radi-  bored as noted previously to fit a mating profile on
ally extending lower annular flange 112 having up-  20  the lower exterior
of body 124 with sealing means wardly facing shoulder 114 and lower face
116.    such as O ring 179 thereon. Reduced portion 180 Immediately above
flange 112 are previously noted  on the upper exterior of sleeve 128 has
reaction "Z" slots 110 on the exterior of the upper portion  pin 174
disposed therein for coaction with an- of driving ring 90. Driving ring 90
is axially movea-  tirotation pin 170. Sealing means, such as O rings ble
on upper body 42 by threads 51.          25  184 are disposed on interior
surface 186 of reac- Seal installation tool 120 consists of upper   tion
sleeve 128 for sealing against seal sleeve 130. spring retainer 122, body
124, torque sleeve 126,  Threads 188 immediately therebelow connect reac-
reaction sleeve 128 and seal sleeve 130. Spring   tion sleeve 128 and seal
sleeve 130. Lower face retainer 122 is a generally tubular member with
190 of reaction sleeve 128 has a profile for coac- upper threaded bore 132
sealingly receiving con-  30  tion with upper body 42 of seal assembly 40
as ventional drill pipe pin 134 and annular flange 136  described
hereinafter. disposed on the exterior thereof. Below flange 136    Seal
sleeve 130 is a generally tubular member are circumferentially spaced
longitudinal torque  threadedly and sealingly engaged to reaction slots 140
located on lower reduced portion 142.   sleeve 128 as described above.
Sleeve 130 ex- Suitable sealing means, such as "O" rings 144, are  35
tends downwardly into casing hanger 18 with en- disposed on reduced portion
142 below torque      larged lower portion 192 having suitable seal slots
140.                                        means such as O rings 194, for
sealing against Body 124 is a generally cylindrical member     bore 196 of
casing hanger 18. with counterbore 146 on its upper end and extend-
Spring 198 is a left-hand coil torsion spring ing axially downward and
closely fitting about re-  40  closely fitting on upper spring retainer 122
and duced portion 142 of spring retainer 122, with seal-  body 124, axially
restrained by flange 136 and ing means 144 sealing thereon. The lower
exterior  flange 166 of torque sleeve 126. End portions 200 of body 124 is
stepped with first reduced portion  and 202 extend radially outward with
suitable re- 148 slidingly receiving torque sleeve 126. Reaction  taining
means 204 and 206 thereon allowing torsion sleeve 128 is counterbored on
its upper interior to  45  therebetween. When installation tool 120 is
assem- closely fit on first reduced portion 148 and second  bled, an
initial torsion is placed on spring 198 and reduced portion 150 of body 124
with suitable     clamping means 204 and 206 are installed to retain
antirotation means, such as pins 152 interposed   the torque induced in the
spring. therebetween. Torque sleeve 126 and reaction          A typical
sequence of operations for the im- sleeve 128 are retained on body 124 by
suitable  50  proved wellhead annulus seal installation tool and means such
as threaded nut 154. Torque transmis-  lockdown mechanism when utilized
with a metal-to- sion means, such as pins 156, are press fit in radial
metal seal would be as follows. Referring now to holes 158 on the upper
portion of body 124 which  FIGURES 1A, 1B and 1C, casing hanger 18 has are
in registry with torque slots 140. Pins 156   been landed and cemented in
place in wellhead protrude into slots 140 and transmit torque from   55
housing 2 with shoulder 16 sitting on shoulder 12 spring retainer 122 to
body 124 for purposes to be  in a manner well known in the art. Seal
assembly explained hereinafter.                            40 is attached
to installation tool 120 with torque pins 176 engaged in "J" slots 100.
Pins 106 are 4    



7                 EP 0 421 037 B1                    8 engaged in the upper
portion of "Z" shaped slot    to move clockwise up to a maximum of one
revolu- 110, thereby restraining expander ring 88 from     tion when it
contacts pin 170. - axial movement during the lowering of seal assem-
Improved seal installation tool 120 is now used bly 40 and tool 120, while
frangible members 51a,   to hydraulically load the seal. Referring now to
engaging holes 49 and 102, prevent rotation of   5   FIGURES 3A and 3B,
with the desired torque ap- expander ring 88 relative to upper body 42.
Lock   plied, blowout preventer rams are closed on drill ring 86 is
retracted, with interior surface 98 closely  pipe 3, and pressure applied
to the annulus be- fitting on the upper portion of driving ring 90 whose
tween tool 120 and wellhead 2, above packoff lower face 116 contacts
annular flange 54.         assembly 40. The pressure applied acts on the
Installation tool 120 with seal assembly 40 at-  10  annular area defined
by seal surfaces 186, 196 and tached is lowered on drill pipe running
string 3 into  5 to force sealing lips 58 into tighter engagement its
initial position in the annulus between hanger 18  with seal bores 5 and 32
and activator ring 46, with and wellhead housing 2. Downward movement is
surface 190 bearing on the upper face of upper arrested when activator ring
46 and lower body 48  body 42. land on shoulder 34. In this initial
position, metal  15  The closing of blowout preventer rams pre- seal lips
58 are in contact with seal surface 32 and  vents rotation of drill pipe 3,
upper spring retainer seal bore 5. Concurrently, seal rings 70 and 72
122, body 124, reaction sleeve 128 and seal sleeve contact seal surface 30
and seal bore 5 as spring  130 while torque sleeve 126 can rotate due to
the loaded antirotation pins 52 contact the top face of  urging of spring
198. As setting pressure is applied hanger 18.
20  through port 7, body 124, torque sleeve 126, reac- Initial mechanical
preloading of metal seal lips  tion sleeve 128 and seal sleeve 130 are
urged 58 is accomplished in the following manner. Refer-  downward, further
compressing seal lips 58 and ring now to FIGURE 2, right hand torque is
applied  disengaging lock ring 86 from tapered surface 94. to drill pipe
running string 3 at the surface by   The load on threads 51 is thus
relieved allowing conventional means well known in the art. This  25
spring 198 to unwind, thereby urging torque sleeve torque is transmitted
through threaded connection  126 to rotate. This rotation is transmitted to
threads 132 to upper spring retainer 122, through torque   51 through the
coaction of torque pins 176 in "J" transmission means 156 to body 124,
through pins   slots 100 and pins 106 in slot 110. Ring 90 then 152 to
reaction sleeve 128 and to seal sleeve 130  rises, contacting lock ring 86
and urging surfaces by threads 188. Simultaneously, torque is transmit-  30
92 and 94 into re-engagement. Setting pressure is ted from retainer 122 to
torque sleeve 126 by      then released and BOP rams are opened. Test
spring 198 and its retaining means 204 and 206.    pressure is applied
through suitable porting means, Torque sleeve 126 transmits this torque to
ex-     such as test port 14 to verify seal integrity. If the pander ring
88 which shears members 51a. En-       test is unsuccessful, the preceding
steps can be gagement of antirotation pins 52 in slots 26 pre-  35
repeated to further compress packoff assembly 40. vents upper body 42 from
rotating as members 51a       Alternatively, packoff assembly 40 can be re-
are sheared.                                       trieved by rotating pins
106 of expander ring 88 This allows pins 106 to rotate into alignment with
into alignment with the vertical portion of slot 110 the axial portion of
slot 110 and thereby translate  and lifting thereby allowing lock ring 86
to retract. ring 88 axially downward, camming lock ring 86 to  40   Packoff
40 and tool 120 can then be retrieved to its fully expanded position within
groove 95. Fur-  the surface. If the seal integrity test is successful,
ther rotation moves pins 106 to the end of the     pins 176 are disengaged
from "J" slot 100 and tool lower portion of slot 110, out of alignment with
the  120 is retrieved to the surface. axial portion, thereby causing
driving ring 90 to      An alternate embodiment of the improved well-
rotate and move vertically upward until shoulder  45  head annulus seal
installation tool and lockdown 114 contacts the lower face of lock ring 86.
mechanism  utilizing a resilient sealing means is The engagement of
antirotation pins 52 in slots  depicted in FIGURES 4-6. Those items which
are 26 prevents upper body 42 from rotating when       unchanged from the
preferred embodiment retain driving ring 90 is rotating. Driving ring 90
moves  the same numeral designation. This alternate em- upward until
surfaces 92 and 94 contact. Further  50  bodiment differs from the
preferred embodiment rotation of ring 90 causes a downward load on seal
only in the substitution of resilient seal means, lips 58 from the coaction
of threads 51 on upper   denoted generally by numeral 210, for metal-to-
body 42, seal ring 44 and activator ring 46.       metal seal means 40.
Resilient seal means 210 As the applied torque reaches the level initially
consists of upper body 42 and lower body 212. set in spring 198 during
assembly, upper portion   55   Lower body 212 is a generally cylindrical
member 200 rotates clockwise with respect to lower portion  with upstanding
rim portion 214, middle portion 216 202 thereby storing torsional energy in
spring 198.  and reduced cross section lower portion 218. Seal- This
rotation causes pin 174 on reaction sleeve 128  ing means 220 and 222 are
located in stepped 5    
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outside and inside, respectively, of    per portion (122) and a lower
portion (124) middle portion 216. Sealing means, such as O
connected for rotation therewith having sealing rings 224 and 226 are
located in suitable grooves     means (144) therebetween, a reaction sleeve
on the inside and outside, respectively, of lower      (128) sealingly
mounted on the lower portion portion 218. Radial hole 228 is located
between   5   for rotation therewith (170), a seal sleeve (130) upper
sealing means 220 and 222 and lower seal-      sealingly connected to the
reaction sleeve with ing means 224 and 226 for purposes to be ex-
sealing means (194) disposed on the exterior plained hereinafter. Circular
cross section retention  thereof, and an annulus seal retention means ring
64 connects upper body 42 and lower body         having annulus sealing
means (44) therebelow, 212 as before. In all other respects, seal means
10  and a first spring retention means (204) on the 210 and tool 120 are
identical to that of the pre-    exterior of the central telescoping
tubular ferred embodiment.                                    member,
characterised by a torque sleeve A typical sequence of operations for the
al-      (126) rotatable on the lower portion with a ternate embodiment
utilizing the elastomeric seal     second spring retention means (206) on
the means would be as follows. Referring now to FIG-   15  upper face
thereof, the reaction sleeve (128) URES 4A and 4B, casing hanger 18 has
been             having means (170) for limiting rotation of the landed in
wellhead housing 2, with shoulder 16        torque sleeve on the lower
portion, the annulus sitting on shoulder 12, and cemented in place. Seal
seal retaining means being releasably connect- assembly 210 is attached to
installation tool 120 by  ed to the torque sleeve for movement there- orque
pins 176 engaging "J" slots 100, and is  20     with, and a torsion spring
(198) connected to lowered on drill pipe running string 3 into the
the first and second spring retention means. position shown in FIGURES 4A
and 4B. At this point, sealing means 224 and 226 engage seal      2. A
packoff installation and retention apparatus surface 32 and seal bore 5.
Simultaneously, sealing   according to claim 1, wherein the exterior seal-
means 222 and 220 are compressed slightly as  25     ing means (194) on the
sleeve (130) sealingly they engage seal surface 32 and seal bore 5.
engages the bore (196) of the hanger. Referring now to FIGURES 5A and 5B,
blowout preventer rams are closed on drill pipe string 3,  3. A packoff
installation and retention apparatus and setting pressure applied through
suitable por-    according to claim 1 or claim 2, wherein the ting means 7.
This hydraulic pressure acts on the   30  annulus seal retention means
includes an up- annulus defined by seal surfaces 196 and 146,         per
body (42) with a driving ring (90) threaded- causing tool 120 to stroke
downward, with pins 156    ly moveable thereon, an expansible lock ring
guided in slots 140. Seal assembly 210 is thus        (86) adapted to
engage an adjacent groove in forced downward to its fully set position, as
best   the wellhead carried on the driving ring, and an seen in FIGURES 5A
and 5B.                   35       expander ring (88) coacting with the
torque With seal assembly 210 fully landed on shoul-     sleeve (126) for
selective movement of the der 34 of hanger 18, tool 120 can be used to
shear    expansible lock ring. members 51a, and engage lock ring 86 in
groove 95. Driving ring 90 is then raised as before, caus-  4. A packoff
installation and retention apparatus ing surfaces 92 and 94 to contact,
thereby locking   40  according to claim 3, wherein the annulus seal- ring
86 in place. Test pressure is applied through    ing means (44) includes a
pair of downwardly suitable porting means such as test port 14 to
diverging seal legs (58). verify seal integrity. Radially directed hole 228
al- lows test pressure to be communicated to seal     5. A packoff
installation and retention apparatus means 220 and 222 to ensure proper
seal verifica-  45  according to claim 3 or claim 4, wherein the tion. If
the test is unsuccessful, the seal assembly  annulus sealing means (44) is
a resilient seal. 210 may be retrieved following the same steps as the
preferred embodiment. If the seal integrity test  6. A packoff installation
and retention apparatus is successful, pins 176 are disengaged from "J"
according to any one of the preceding claims, slot 100 and tool 120 is
retrieved to the surface as  50  including an external upwardly facing
shoulder shown in FIGURE 6.                                   (34) on the
hanger (18) limiting the downward movement of the annulus sealing means
(44). Claims 7. A method of generating and retaining preload 1. A packoff
installation and retention apparatus   55  in an annulus sealing means
(44), the method for a wellhead (2) with a hanger (18) positioned
comprising the steps of lowering an annulus therein, the apparatus
comprising a central       sealing and retention means into the annulus
telescoping tubular member (120) with an up-      (9) between a hanger (18)
and a wellhead (2) 6    
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S    * spaces on. the outside and inside, respectively, of    per portion
(122) and a lower portion (124) middle portion 216. Sealing means, such as
O           connected for rotation therewith having sealing rings 224 and
226 are located in suitable grooves      means (144) therebetween, a
reaction sleeve on the inside and outside, respectively, of lower
(128) sealingly mounted on the lower portion portion 218. Radial hole 228
is located between    5  for rotation therewith (170), a seal sleeve (130)
upper sealing means 220 and 222 and lower seal-        sealingly connected
to the reaction sleeve with ing means 224 and 226 for purposes to be ex-
sealing means (194) disposed on the exterior plained hereinafter. Circular
cross section retention  thereof, and an annulus seal retention means ring
64 connects upper body 42 and lower body          having annulus sealing
means (44) therebelow, 212 as before. In all other respects, seal means
10  and a first spring retention means (204) on the 210 and tool 120 are
identical to that of the pre-     exterior of the central telescoping
tubular ferred embodiment.                                     member,
characterised by a torque sleeve A typical sequence of operations for the
al-       (126) rotatable on the lower portion with a ternate embodiment
utilizing the elastomeric seal      second spring retention means (206) on
the means would be as follows. Referring now to FIG-   is  upper face
thereof, the reaction sleeve (128) URES 4A and 4B, casing hanger 18 has
been              having means (170) for limiting rotation of the landed in
wellhead housing 2, with shoulder 16         torque sleeve on the lower
portion, the annulus sitting on shoulder 12, and cemented in place. Seal
seal retaining means being releasably connect- assembly 210 is attached to
installation tool 120 by   ed to the torque sleeve for movement there-
orque pins 176 engaging "J" slots 100, and is  20    with, and a torsion
spring (198) connected to lowered on drill pipe running string 3 into the
the first and second spring retention means. position shown in FIGURES 4A
and 4B. At this point, sealing means 224 and 226 engage seal       2. A
packoff installation and retention apparatus surface 32 and seal bore 5.
Simultaneously, sealing    according to claim 1, wherein the exterior seal-
means 222 and 220 are compressed slightly as   25     ing means (194) on
the sleeve (130) sealingly they engage seal surface 32 and seal bore 5.
engages the bore (196) of the hanger. Referring now to FIGURES 5A and 5B,
blowout preventer rams are closed on drill pipe string 3,  3. A packoff
installation and retention apparatus and setting pressure applied through
suitable por-     according to claim 1 or claim 2, wherein the ting means
7. This hydraulic pressure acts on the   30  annulus seal retention means
includes an up- annulus defined by seal surfaces 196 and 146,          per
body (42) with a driving ring (90) threaded- causing tool 120 to stroke
downward, with pins 156     ly moveable thereon, an expansible lock ring
guided in slots 140. Seal assembly 210 is thus         (86) adapted to
engage an adjacent groove in forced downward to its fully set position, as
best    the wellhead carried on the driving ring, and an seen in FIGURES 5A
and 5B.                    35       expander ring (88) coacting with the
torque With seal assembly 210 fully landed on shoul-      sleeve (126) for
selective movement of the der 34 of hanger 18, tool 120 can be used to
shear     expansible lock ring. members 51a, and engage lock ring 86 in
groove 95. Driving ring 90 is then raised as before, caus-  4. A packoff
installation and retention apparatus ing surfaces 92 and 94 to contact,
thereby locking   40  according to claim 3, wherein the annulus seal- ring
86 in place. Test pressure is applied through     ing means (44) includes a
pair of downwardly suitable porting means such as test port 14 to
diverging seal legs (58). verify seal integrity. Radially directed hole 228
al- lows test pressure to be communicated to seal      5. A packoff
installation and retention apparatus means 220 and 222 to ensure proper
seal verifica-  45  according to claim 3 or claim 4, wherein the tion. If
the test is unsuccessful, the seal assembly   annulus sealing means (44) is
a resilient seal. 210 may be retrieved following the same steps as the
preferred embodiment. If the seal integrity test  6. A packoff installation
and retention apparatus is successful, pins 176 are disengaged from "J"
according to any one of the preceding claims, slot 100 and tool 120 is
retrieved to the surface as   50  including an external upwardly facing
shoulder shown in FIGURE 6.                                     (34) on the
hanger (18) limiting the downward movement of the annulus sealing means
(44). Claims 7. A method of generating and retaining preload 1. A packoff
installation and retention apparatus   55  in an annulus sealing means
(44), the method for a wellhead (2) with a hanger (18) positioned
comprising the steps of lowering an annulus therein, the apparatus
comprising a central        sealing and retention means into the annulus
telescoping tubular member (120) with an up-       (9) between a hanger
(18) and a wellhead (2) 6    
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a seal installation means (120), charac-      baren Verriegelungsring (86),
der vom  An- terised by the steps of rotating the seal in-     triebsring
getragen wird und so angepalt ist, stallation means to generate an initial
preload    daB er in eine angrenzende Nut im Bohrloch- in the annulus
sealing means and storing tor-      kopf eingreift, und einem Spreizring
(88), der sional energy in the seal installation means,   5  mit der
Drehmomentbuchse (126) zur selekti- sealing the annulus above the annulus
sealing      ven Bewegung des ausdehnbaren Verriege- and retention means,
and pressurizing the an-     lungsringes zusammenwirkt, gebildet ist. nulus
above the annulus sealing and retention means to increase the preload while
simulta-   4. Installations- und Haltewerkzeug far Dichtun- neously
releasing the torsional energy to main-  io  gen nach Anspruch 3, dadurch
gekennzelch- tain the increased preload.                        net, dag
die Ringraum-Dichtungseinrichtung (44) ein Paar nach unten gespreizter
Dich- PatentansprUche                                       tungsbeine (58)
aufweist. 1. Installations- und Haltewerkzeug far Dichtun-  15  5.
Installations- und Haltewerkzeug fUr Dichtun- gen far einen Bohrlochkopf
(2) mit einer darin     gen nach Anspruch 3 oder 4, dadurch ge-
angeordneten Aufhingung (18), wobei das            kennzelchnet, daB die
Ringraum-Dichtungs- Werkzeug aus einem zentralen ausziehbaren
einrichtung (44) eine elastische Dichtung ist. rohrformigen K6rper (120)
mit einem oberen Teil (122) und einem unteren Teil (124), die  20  6.
Installations- und Haltewerkzeug far Dichtun- verdrehbar miteinander
verbunden sind, gebil-      gen nach einem oder mehreren der vorherge- det
ist, und eine dazwischenliegende Dich-         henden AnsprUche, dadurch
gekennzelch- tungseinrichtung (144) aufweist, einer Reak-       net, daB
eine gulere, nach unten weisende tionsbuchse (128), die dichtend am unteren
Schulter (34) an der Aufh~ngung (18) die nach Teil angeordnet ist, um damit
(170) zu drehen,  25  unten gerichtete Bewegung der Ringraum- einer
Dichtungsbuchse (130), die dichtend mit      Dichtungseinrichtung (44)
begrenzt. der Reaktionsbuchse durch eine an ihrer Au- Benseite  angeordnete
Dichtungseinrichtung    7. Verfahren zur Erzeugung und zum Halten der (194)
verbunden ist, und einer Ringraum-Dich-      Vorbelastung in einer
Ringraum-Dichtungsein- tungshalteeinrichtung, die eine darunter befind-  30
richtung (44), das die folgenden Verfahrens- liche
Ringraum-Dichtungseinrichtung (44) auf-      schritte umfalt: Absenkung
einer Ringraum- weist, und einer ersten Federhalteeinrichtung
Dichtungs- und Halteeinrichtung in den Rin- (204) an der AuBenseite des
inneren auszieh-       graum (9) zwischen einer Aufh~ngung (18) und baren
rohrf6rmigen K6rpers, gekennzelchnet         einem Bohrlochkopf (2) mittels
einer Installa- durch eine am unteren Teil drehbare Drehmo-  35
tionseinrichtung far Dichtungen (120) gekenn- mentbuchse (126), die eine
zweite Federhalte-      zeichnet durch die Schritte des Drehens der
einrichtung (206) an deren oberer Seite auf-
Dichtungs-lnstallationseinrichtung, um eine An- weist, wobei die
Reaktionsbuchse (128) Mittel     fangs-Vorbelastung  in  der Ringraum-Dich-
(170) zur Begrenzung der Drehung der Dreh-        tungseinrichtung zu
erzeugen und die Tor- momentbuchse auf dem unteren Tell aufweist,  40
sionsenergie In der Dichtungs-lnstallationsein- und  die
Ringraum-Dichtungshalteeinrichtung       richtung zu speichern, des
Abdichtens des mit der Drehmomentbuchse losbar verbunden
Ringraumes Ober der Ringraum-Dichtungs- ist, um sich mit dieser zu bewegen,
und einer      und Halteeinrichtung und des Unterdruckset- Torsionsfeder
(198), die mit den ersten und        zens des Ringraumes Ober der
Ringraum-Dich- zweiten Federhalteeinrichtungen verbunden ist.  45  tungs-
und Halteeinrichtung, um die Vorbela- stung zu erh6hen, w~hrend
gleichzeitig die 2. Installations- und Haltewerkzeug far Dichtun-
Torsionsenergie zurUckgenommen wird, um gen nach Anspruch 1, dadurch
gekennzeich-          die erhohte Vorbelastung aufrechtzuerhalten. net,
dal3 die AuBere Dichtungseinrichtung (194) auf der Buchse (130) dichtend
mit der Bohrung   50  Revendications (196) der Aufh~ngung zusammenwirkt. 1.
Appareil de retention et d'installation d'une 3  InstallatIons- und
Haltewerkzeug fUr Dichtun-      garniture pour une tWte de puits (2) muni
d'un gen nach Anspruch 1 oder 2, dadurch ge-            dispositif de
suspension (18) qui y est position- kennzelchnet, daB die
Ringraum-Dichtungs-  s5      ne, I'appareil comportant un 6lement tubulaire
halteeinrichtung aus einem oberen K6rper (42)     telescopique central
(120) ayant une partie su- mit einem Antriebsring (90), der auf diesem in
perieure (122) et une partie inf6rieure (124) Gewindeggngen bewegbar ist,
einem ausdehn-         reli6es pour toumer en m8me temps que l'ap- 7    13
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* C   L   M   S* pareil, comprenant entre eux un moyen (144)        que.
d'6tancheite, un manchon de r6action (128), -   montes de fagon Mtanche
(170) sur la partie     6. Appareil de retention et d'installation d'une Y&
inferieure en vue de sa rotation avec l'appareil,   garniture selon l'une
quelconque des revendi- un manchon d'etancheite (130) reli6 de fagon   5
cations pr6cedentes, comportant un 6paule- etanche au manchon a reaction
par des              ment (34) oriente vers le haut et vers l'ext6- moyens
d'6tancheite (194) disposes sur la par-     rieur sur le dispositif de
suspension de tige tie ext6rieure de celul-ci et un moyen de reten-   (18)
qui limite le deplacement vers le bas du tion du joint d'6tanch6it6
annulaire ayant a sa    moyen d'etanch6ite annulaire (44). partie
inferieure un moyen d'6tanch6it6 annu-   10 laire (44), et un premier moyen
de r6tention a  7. Proced6 de production et de retenue d'une ressort (204)
sur la partie exterieure de l'e16-   charge prealable dans un moyen
d'etanch6it6 ment tubulaire t6lescopique central, caracterise   annulaire
(44), le procd6 comportant les eta- par un manchon a torsion (126) pouvant
tour-       pes qui consistent a abaisser un moyen de ner sur la partie
inf6rieure avec un deuxieme   is  retention et d'etancheite annulaire dans
l'espa- moyen de retention a ressort (206) sur sa face     ce annulaire (9)
situ6 entre un dispositif de sup6rieure, le manchon de reaction (128) corn-
suspension de tiges (18) et une tote de puits portant un moyen (170) pour
limiter la rotation    (2), mettant en oeuvre un moyen d'installation du
manchon a torsion sur la partie inf6rieure,     (120) de joint
diStanch6ite, caracterise par les le moyen de retenue du joint d'6tancheite
an-  20  etapes qui consistent a faire tourner le moyen nulaire etant reli6
de fagon lib6rable au man-     d'instal lation du joint d'etancheite, a
produire chon a torsion pour se d6placer en m8me            une charge
prealable initiale dans le moyen temps que celui-ci et un ressort de
torsion        d'etanch6ite annulaire et a emmagasiner une (198) 6tant
connecte au premier et au deuxie-      energie de torsion dans le moyen
d'installation me moyens de retention a ressort.          25      du joint
d'etancheite, a assurer l'6tancheite de Ia partie annulaire situee
au-dessus du moyen 2. Appareil de r6tention et d'installation d'une
de retention et d'etancheit6 annulaire, et a garniture selon la
revendication 1, dans lequel    mettre sous pression l'espace annulaire
situe le moyen d'etancheite ext6rieur (194) situe sur    au-dessus du moyen
de retention et d'etan- le manchon (130) met en prise engage de   30
cheite annulaire afin d'augmenter la charge fagon Mtanche l'orifice (196)
du dispositif de     prealable tout en relachant simultan6ment suspension.
I'energie de torsion afin de maintenir la charge prealable accrue. 3.
Appareil de r6tention et d'installation d'une garniture selon la
revendication 1 ou la reven-  35 dication 2, dans lequel le moyen de
r6tention du joint d'4tancheit6 annulaire comporte un corps sup6rieur (42)
muni d'une bague d'en- traihement (90) pouvant Otre d6plac6e sur ce- lui-ci
par filetage, une bague de blocage ex-  40 pansible (86) adaptee pour
engager une enco- che adjacente menag6e dans la tote de puits et port6e par
la bague d'entraenement, et une bague d'expansion (88) qui agit en
association avec le manchon a torsion (126) pour un mou-  45 vement
selectif de la bague de blocage expan- sible. 4. Appareil de retention et
d'installation d'une garniture selon la revendication 3, dans loquel  s0 le
moyen d'etancheite annulaire (44) comporte un paire de branches
d'6tancheite (58) diver- geant vers le bas. 5. Appareil de retention et
d'installation d'une  85 garniture selon la revendication 3 ou la reven-
dication 4, dans lequel le moyen d'6tanch6it6 annulaire (44) est un joint
d'etancheite elasti- 8    


