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ing inwardly and upwardly to provide an annular space which is reduced in
sectional area in the The present invention involves an improved
downward direction, means for connecting a subsea wellhead structure in
which the casing       running tool to the casing hanger, a seal hanger,
the seal around the casing hanger and the    5    assembly including a ring
having a plurality of bore protector are run into the wellhead housing
slots on its lower end, an internal bulbous section on a single running
string.                         above the slots and latching means, a bore
In prior subsea wellhead structures, casing       protector, means for
connecting the latching hangers have been run on a string and have
means to the bore protector and means for included a split ring to latch
the hanger in position    10   connecting the combined seal assembly and
bore when it is landed, a passage around the hanger      protector to the
running tool so that the seal through which fluid may flow during cementing
assembly can be set and latched and the running and a seal which is movable
into position to seal  tool released both from the casing hanger and the
passage  after the  completion  of the         from  the seal assembly and
bore protector cementing. The seal includes a resilient member   15
structure. between rings and is set by rotation of the setting   This
subsea wellhead structure can be run on sleeve with a setting tool. This
structure is illus-  one tool in one trip, provide positive indication of
trated in U.S. Patent No. 3,273,646.               the proper landing of
the casing hanger, and have U.S. Patent No. 3,350,130 discloses a similar
a positive metal-to-metal seal. The subsea well- structure in which there
is also a seat protector   20   head structure provides a positive
metal-to-metal included in the structure run into the well bore    seal
without the need for surface washing of the with the casing hanger which is
releasably con-     sealing surfaces following cementing. nected to the
actuating sleeve for setting the        In one embodiment of the subsea
wellhead hanger seal.                                        structure,
movement for setting qand latching of Another similar structure is shown in
U.S.   25   the seal also provides a release of the connection Patent No.
3,489,436 in which the mandrel is        of the running tool from the
structure. releasably connected by locking segments which        The seal
latching structure can provide the load are released by a pressure
responsive device        transmission structure for the next casing hanger
which is activated by a plug seated within the      installed in the
structure. mandrel.                                      30      The subsea
wellhead structure can be set and The hanger seal shown in U.S. Patent No.
released by right hand rotation of the running and 3,797,864 includes a
resilient seal backed up at    retrieving tools. each end by metal end caps
with inner and outer       The invention will be described now by way of
legs which engage the surfaces in metal-to-metal    example only, with
particular reference to the sealing engagement and present extrusion of the
35   accompanying drawings. In the drawings: resilient seal ring.
Figure 1 is an elevation view of the location of These prior art structures
all rely upon a resili-  the improved subsea wellhead structure of the ent
sealing ring for the sealing between the        present invention. exterior
of the hanger and the interior of the        Figure 2 is a partial
sectional view of the wellhead housing. They also have complicated   40
improved structure of the present invention as the structures for release
of the running tool and for  second casing hanger is landed in the well
bore. recovery of the protection sleeve. Another dis-       Figure 3 is
another partial sectional view of the advantage of the devices of the prior
art is that   improved structure of the present invention with they require
a washing step following the           the second casing hanger seated, the
seal set and cementing step to clean the sealing surfaces.  45   latched
with the protector sleeve above and the According to the present invention
there is       running tool removed. provided a subsea wellhead structure
comprising       Figure 4 is an enlarged partial sectional view a casing
hanger having an exterior downwardly       illustrating the position of the
improved structure facing shoulder, a central bore, an upper internal  as
the seal assembly is moved toward set threaded surface and an upper
exterior surface   50   position. tapered downwardly and outwardly, and a
seal          Figure 5 is another enlarged partial sectional assembly
characterised in that said seal assembly   view illustrating the details of
the set and latched includes a seal sleeve having downwardly
position of the seal assembly with the running extending fingers, and a
relatively thick portion   tool in position before removal. above said
fingers defining an internal generally   55  Figure 6 is an isometric
sectional view of the convex annular sealing surface and an external
improved seal ring of the present invention. cylindrical sealing surface,
and means for latching   Figure 7 is a detail sectional view of the pre-
said sealing assembly in set position.              ferred structure of the
hanger and protector One embodiment of the present invention pro-
sleeve releasable locking pins. vides an improved subsea wellhead structure
60 having a housing suspended in the well bore with    Description of the
Preferred Embodiment an internal shoulder, and an internal groove
The improved wellhead structure of the present below the shoulder, a casing
hanger having a        invention is contained within subsea wellhead
downwardly facing shoulder and pins suitable for    housing 10 which is
positioned within landing engaging within said groove, and a surface taper-
65   base 12 on the bottom 14 of a body of water with 2  



3              EP 0208387 B1                      4 blowout preventer stack
16 positioned thereon.    Casing hanger 20' is lowered on running tool 26
This well is in process of being drilled and      until it lands on
shoulder 36 and pins 38 move normally during drilling the well bore casings
are  into groove 42. Casing hanger 20' is then latched set progressively
within the bore and cemented in  into position and an upward pull on the
running place to secure the well bore which has been    5    string will
show the increased weight to indicate drilled.
the landing and latching of casing hanger 20'. In Wellhead structure 18,
shown in FIGURE 2, has   this position, seal assembly 24' is positioned
been landed within wellhead housing 10 with       above the exterior of
casing hanger 20' so that large diameter casing hanger 20 landed on inter-
cementing may proceed without any obstruction nal shoulder 22 within
housing 10, with seal   10  in the return flow. assembly 24 set and
latched, the well bore protec-  With the completion of cementing, running
tool tor removed and the next wellhead structure 18'   26 is lowered while
being rotated to the right. supported on running tool 26 with casing hanger
Running tool 26 includes shoulder 44 which 20' landed and latched as shown
and seal          engages lower surface 46 on adapter ring 48 assembly 24'
unset. External surface 21 of hanger   15   having internal keyway 50 which
is engaged by 20 tapers downwardly and inwardly to engage       key 52
secured to and extending from the exterior and mate with surface 23 of
housing 10 and        of running tool 26. Split ring 54 is threaded into
thereby ensure the centering of hanger 20 within  the interior of the upper
end of casing hanger 20' housing 10 together with all of the components
as best shown in FIGURES 4 and 5 and is threaded run with hanger 20. Casing
hanger 20 includes   20   onto the exterior of adapter ring 48. Immediately
tubular body 28 having external downwardly        above the threaded
connection of adapter ring 48 facing shoulder 30 which seats on housing
to split ring 54, recess 56 is formed in the exterior shoulder 22, external
slots 32 with suitable means  of adapter ring 48 which is sufficiently
large to for connecting to a suitable running tool at its  receive split
ring 54 when it is released from upper end and means (not shown, normally
25   engagement on the exterior threads of adapter threads) for supporting
casing from its lower end.  ring 48. The upper end of split ring 54
includes Seal assembly 24 is in set position providing a   slots 57.
Protector sleeve 58 has slots 59 in its metal-to-metal seal between the
interior of hous-  lower end and interengages with the upper end of ing 10
and the exterior of casing hanger 20. Seal  split ring 54 so that relative
rotation is prevented latch assembly 34 is set and provides upwardly   30
while they are so engaged. Also, slots 57 and 59 facing internal shoulder
36 for receiving casing  provide a passage for the return flow of fluids
hanger 20'. Casing hanger 20' includes external   during cement and rests
on the upper end of split surface 21' which tapers downwardly and
ring 54. Flange 60 on running tool 26 has inwardly to engage and mate with
surface 23' on   passages 62 therethrough. Ring 63 is secured to the
interior of latching assembly 34 which is also   35  the exterior of flange
60 by right hand threads and tapered similarly to ensure centering of
casing   has key 64 secured to ring 63 and engaging within hanger 20'
within housing 10 and wellhead         Seal keyway 66 on the interior of
protector sleeve structure 18.                                     58. Lock
ring 67 is secured to the upper end of Casing hanger 20' is shown in
FIGURES 2 and 4   flange 60 and is adapted to engage ring 63 to limit
landed on shoulder 36 with spring-loaded pins 38   40   the threading of
running tool 26 downwardly which are positioned in bores 40 on the exterior
of  through ring 63. Seal assembly 24' and seal latch hanger 20' and biased
outwardly to enter into     assembly 34 are supported from protector sleeve
groove 42 on the interior of casing hanger 20. As  58 by spring loaded pin
68 (which is similar to pin best seen in FIGURE 7, each of pins 38 include
38) engaging from  protector sleeve 58 into body 38a having flange 38b
which projects under   45   release sleeve 69 and cam ring 70 is threaded
annular plug 40a threaded into bore 40 and spring  onto release sleeve 69
with left hand threads. Seal 40b. The portion of body 38a which projects
ring 72 is threaded to seal sleeve 74 with right outward includes lower
tapered surface 38c        hand threads. Key 71 is positioned in keyway 73
which has a small angle of taper downward and     of cam ring 70 and in
keyway 75 of release sleeve inwardly (for example, [err]) and upper tapered
50   69. surface 38d which has a high angle of taper         Seal assembly
24' includes seal ring 72 and seal upwardly and inwardly (for example,
[err] or       sleeve 74. Seal sleeve 74 is shown in FIGURE 6 greater).
Thus as hanger 20 is moved downward    includes lower fingers 76 with slots
78 there- in housing 10 its lower taper allows it to be     between,
rounded internal sealing surface 80 cammed into bore 40 by any obstruction
it  55   above fingers 76 and external cylindrical sealing engages. The
angle of upper tapered surface 38d   surface 82 also above fingers 76. The
exterior of mates with the taper of the upper portion 42a of  sleeve 74 is
recessed immediately above and groove 42. This angle is preselected
considering  below surface 82 and the diameter of surface 82 is materials
and localized conditions so that pins 38  slightly smaller than the
external diameter of will be cammed into their bores 40 only when an   60
fingers 76. The upper interior of sleeve 74 is upward pull exceeds their
preselected release    threaded to receive seal ring 72. When set, sealing
force. While shear pins may be used in place of  surface 82 engages
interior sealing surface 84 of pins 38, pins 38 are preferred as they do
not result  housing 10 and sealing surface 80 engages in leaving trash in
the well bore when actuated as  tapered exterior surface 86 on the upper
end of do shear pins when they have been sheared.   65   casing hanger 20'.



3    5               EP 0 208 387 B1                     6 Seal latch
assembly 34' includes cam ring 70      inwardly to center such casing
hanger and and split latching ring 88 which is biased          includes
groove 70c in which the latching pins of inwardly. Release sleeve 69
includes right hand     the next casing hanger can engage to latch such
threads 90 which engage seal ring 72 and also       hanger in its landed
position. engage internal teeth 92 on ring 88. Release    5     When
running tool 26 is removed release and sleeve 69 also includes left hand
threads 94 which  retrieval of sealing assembly 24' and latching engage cam
ring 70 and recess 96 between           assembly 34' may be accomplished by
first threads 90 and 94.                                  recovering
protector sleeve 58 by engagement of The rotation of running tool 26 to the
right      its upper portion (not shown) by a suitable retriev- causes the
threading of adapter ring 48 down-   to  ing tool. When sufficient tension
is exerted on the wardly through split ring 54 and sleeve 60 down-
retrieving tool pins 68 will retract and protector wardly in ring 63. When
adapter ring 48 has         sleeve 58 is retrieved. moved completely
through split ring 54, split ring   Thereafter, a retrieving tool is used
which 54, which is normally biased inwardly, is free to   includes a key
for engaging within keyway 73 of contract and moves into recess 56. This
removes   15   cam ring 70. Right hand rotation of such retriev- the
support for the lower end of protector sleeve   ing tool caused cam ring to
withdraw from under 58 to allow sleeve 58 together with seal assembly
latching split ring 88. Thereafter upward force on 24' and seal latch
assembly 34 to move down-        seal assembly 24' and latching assembly
34' will ward and rotate independent of split ring 54 and    cause their
release and retrieval. Thus, setting adapter ring 48. By virtue of the
connection of key   20   release and retrieval results without left hand 64
on ring 63 within keyway 66 of protector sleeve  rotation of either the
running tool or the retrieving 58 the whole structure supported thereon is
also    tool. rotated. With this rotation seal sleeve 74 is rotated and the
exterior of fingers 76 move around the      Claims interior sealing surface
84 of housing 10, cleaning    25 any cement or dirt therefrom to ensure a
tight        1. A subsea wellhead structure comprising a seal.
casing hanger (20') having an exterior down- The rotation and downward
movement is con-        wardly facing shoulder (21'), a central bore, an
tinued until sealing surface 80 engages on          upper internal threaded
surface and an upper exterior tapered surface 86 of the upper end of   30
exterior surface (86') tapered downwardly and casing hanger 20'. Further
movement brings seal-    outwardly, and a seal assembly characterised in
ing surface 82 into engagement with sealing         that said seal assembly
(24') includes a seal surface 84 on housing 10 and rotation of sleeve 74
sleeve (74) having downwardly extending fingers is resisted by the friction
of the engagement of    (76), and a relatively thick portion above said
seal sleeve 74 with surfaces 84 and 86. The   35   fingers defining an
internal generally convex threaded connection between release sleeve 69
annular sealing surface (80) and an external and seal ring 72 creates
additional downward        cylindrical sealing surface (82), and means
(34') movement to thread release sleeve 69 downward       for latching said
sealing assembly in set position. within seal ring 72 and move cam ring 70
down-        2. A subsea wellhead structure according to ward with respect
to latching split ring 88. When    40   claim 1 characterised by including
a protector the interior threads 92 of ring 88 are in recess 96  sleeve
(58), and means (68) releasably securing ring 88 is then cammed outward by
the down-         said protector sleeve to said seal assembly (24) ward
movement of cam  ring 70. When the             and said latching means
(34'). exterior teeth of ring 88 are in registry with        3. A subsea
wellhead structure according to grooves 98 on the interior of housing 10,
then this   45   claim 1 characterised in that the fingers (76) of movement
of cam ring 70 with respect to ring 88     said seal sleeve (74) have a
larger outer diameter proceeds to move ring 88 outward into engage-
than the diameter of said external cylindrical ment with grooves 90. This
is after seal sleeve 74  sealing surface (82). has been moved downward into
its position of          4. A subsea wellhead structure according to
sealing engagement between the interior surface   50   claim 1
characterised by including a wellhead 84 of housing 10 and the exterior
tapered surface   member (18) having an internal upwardly facing 86 of
casing hanger 20'. During setting seal        shoulder (36) for receiving
said casing hanger assembly 24', seal latch assembly 34' and protec-
exterior shoulder (21'). tor sleeve 58 are all moved downwardly.
5. A subsea wellhead structure according to With the completion of the
setting of both seal   65   claim  4 characterised in that said wellhead
assembly 24' and seal latch assembly 34', run-      member (18) includes an
internal surface (23') ning tool 26 may be removed from the interior of
below said shoulder tapering downwardly and the wellhead structure 18. On
raising of running    inwardly, and said casing hanger (20') includes a
tool 26, adapter ring 48 with split ring 54 posi-   tapered external
surface (21') below its shoulder tioned within recess 56 is supported on
shoulder   60   tapering downwardly and inwardly to mate on the 44, and
ring 63 is threaded on flange 60 to be      said tapered surface on said
wellhead member to removed with running tool 26. The upper end of
ensure proper centering of the casing hanger cam ring 70 includes shoulder
70a on which the      within said wellhead member. 



next casing hanger (not shown) can land and the       6. A subsea wellhead
structure according to interior surface 70b is tapered downwardly and    65
claim 1 characterised by including hanger latch- 4    5                 EP
0208 387 B1                     6 Seal latch assembly 34' includes cam ring
70     inwardly to center such casing hanger and and split latching ring 88
which is biased         includes groove 70c in which the latching pins of
inwardly. Release sleeve 69 includes right hand    the next casing hanger
can engage to latch such threads 90 which engage seal ring 72 and also
hanger in its landed position. engage internal teeth 92 on ring 88. Release
5    When running tool 26 is removed release and sleeve 69 also includes
left hand threads 94 which  retrieval of sealing assembly 24' and latching
engage cam  ring 70 and recess 96 between          assembly 34' may be
accomplished by first threads 90 and 94.
recovering protector sleeve 58 by engagement of The rotation of running
tool 26 to the right     its upper portion (not shown) by a suitable
retriev- causes the threading of adapter ring 48 down-   10  ing tool. When
sufficient tension is exerted on the wardly through split ring 54 and
sleeve 60 down-   retrieving tool pins 68 will retract and protector wardly
in ring 63. When adapter ring 48 has        sleeve 58 is retrieved. moved
completely through split ring 54, split ring   Thereafter, a retrieving
tool is used which 54, which is normally biased inwardly, is free to
includes a key for engaging within keyway 73 of contract and moves into
recess 56. This removes   15   cam ring 70. Right hand rotation of such
retriev- the support for the lower end of protector sleeve  ing tool caused
cam ring to withdraw from under 58 to allow sleeve 58 together with seal
assembly  latching split ring 88. Thereafter upward force on 24' and seal
latch assembly 34 to move down-       seal assembly 24' and latching
assembly 34' will ward and rotate independent of split ring 54 and   cause
their release and retrieval. Thus, setting adapter ring 48. By virtue of
the connection of key   20   release and retrieval results without left
hand 64 on ring 63 within keyway 66 of protector sleeve  rotation of either
the running tool or the retrieving 58 the whole structure supported thereon
is also   tool. rotated. With this rotation seal sleeve 74 is rotated and
the exterior of fingers 76 move around the     Claims interior sealing
surface 84 of housing 10, cleaning    25 any cement or dirt therefrom to
ensure a tight       1. A subsea wellhead structure comprising a seal.
casing hanger (20') having an exterior down- The rotation and downward
movement is con-        wardly facing shoulder (21'), a central bore, an
tinued until sealing surface 80 engages on         upper internal threaded
surface and an upper exterior tapered surface 86 of the upper end of   30
exterior surface (86') tapered downwardly and casing hanger 20'. Further
movement brings seal-   outwardly, and a seal assembly characterised in ing
surface 82 into engagement with sealing        that said seal assembly
(24') includes a seal surface 84 on housing 10 and rotation of sleeve 74
sleeve (74) having downwardly extending fingers is resisted by the friction
of the engagement of   (76), and a relatively thick portion above said seal
sleeve 74 with surfaces 84 and 86. The   35   fingers defining an internal
generally convex threaded connection between release sleeve 69      annular
sealing surface (80) and an external and seal ring 72 creates additional
downward       cylindrical sealing surface (82), and means (34') movement
to thread release sleeve 69 downward      for latching said sealing
assembly in set position. within seal ring 72 and move cam ring 70 down-
2. A subsea wellhead structure according to ward with respect to latching
split ring 88. When   40   claim 1 characterised by including a protector
the interior threads 92 of ring 88 are in recess 96  sleeve (58), and means
(68) releasably securing ring 88 is then cammed outward by the down-
said protector sleeve to said seal assembly (24) ward movement of cam  ring
70. When the             and said latching means (34'). exterior teeth of
ring 88 are in registry with       3. A subsea wellhead structure according
to grooves 98 on the interior of housing 10, then this   45   claim 1
characterised in that the fingers (76) of movement of cam ring 70 with
respect to ring 88    said seal sleeve (74) have a larger outer diameter
proceeds to move ring 88 outward into engage-      than the diameter of
said external cylindrical ment with grooves 90. This is after seal sleeve
74  sealing surface (82). has been moved downward into its position of
4. A subsea wellhead structure according to sealing engagement between the
interior surface   50   claim 1 characterised by including a wellhead 84 of
housing 10 and the exterior tapered surface   member (18) having an
internal upwardly facing 86 of casing hanger 20'. During setting seal
shoulder (36) for receiving said casing hanger assembly 24', seal latch
assembly 34' and protec-  exterior shoulder (21'). tor sleeve 58 are all
moved downwardly.              5. A subsea wellhead structure according to
With the completion of the setting of both seal  55   claim  4
characterised in that said wellhead assembly 24' and seal latch assembly
34', run-     member (18) includes an internal surface (23') ning tool 26
may be removed from the interior of   below said shoulder tapering
downwardly and the wellhead structure 18. On raising of running
inwardly, and said casing hanger (20') includes a tool 26, adapter ring 48
with split ring 54 posi-  tapered external surface (21') below its shoulder
tioned within recess 56 is supported on shoulder   60   tapering downwardly
and inwardly to mate on the 44, and ring 63 is threaded on flange 60 to be
said tapered surface on said wellhead member to 



removed with running tool 26. The upper end of     ensure proper centering
of the casing hanger cam ring 70 includes shoulder 70a on which the
within said wellhead member. next casing hanger (not shown) can land and
the      6. A subsea wellhead structure according to interior surface 70b
is tapered downwardly and    65   claim 1 characterised by including hanger
latch- 4    7               EP 0208387 B1                        8 ing
means (38) carried by said casing hanger (20')   ring causing unsetting of
said latching means biased to latch said casing hanger in its landed
(34'). position once it is landed in the proper landed        14. A subsea
wellhead structure according to position.
claim  2 characterised in that said releasable 7. A subsea wellhead
structure according to    5    securing means includes a pin (68)
positioned claim 2 characterised by including a running tool    within a
bore in the exterior of said hanger (20'), (26) having a shoulder (44), an
adapter ring (48)    means (40b) biasing said pin outwardly of said with
external threads, and a recess (56) on its      hanger, said pin having a
moderately tapered exterior surface above said threads, said adapter
lower surface (38e) to cam said pin into its bore, ring being supported on
said shoulder (44),   10   said pin having a tapered surface (38d) with a
means (52) for transmitting rotation between said    high degree of taper
which degree of taper is running tool and said adapter ring, and a split
ring  preselected to determine the force to cam said pin (54) threaded on
said adapter ring (48) and into    into its bore for release from latched
position. said upper internal threads of said casing hanger      15. A
subsea wellhead structure according to (20'), said split ring (54) being
biased inwardly   15   claim 1 characterised in that said latching means
whereby when said adapter ring is threaded           (34') includes a
latching element (88) having a downwardly through said split ring, said
split ring  cam surface, a cam ring (70) having a cam surface is released
into a position within said recess and   mating with the cam surface on
said latching out of engagement with said casing hanger.           element,
and means for moving said cam ring 8. A subsea wellhead structure according
to   20   (70) with respect to said latching element (88) to claim 7
characterised in that said running tool (26)  wedge said element outward
into latching also includes an upper flange (60) with passages
engagement with the surrounding surface. (62) extending therethrough, a
ring (63) con-          16. A subsea wellhead structure according to nected
to the exterior of said flange by left hand   claim 1 characterised in that
said latching means threads, and means (64) coacting between said   25
(34') includes a latching element (88) means ring connected to said flange
and said protector     retaining said latching element in unlatched posi-
sleeve (56) for the transmission of rotation there-  tion, and means (70)
for setting said latching between.
element. 9. A subsea wellhead structure according to          17. A subsea
wellhead structure according to claim 1 characterised in that said latching
means   30   claim 16 characterised in that said latching means (34')
includes an inwardly biased latching split     also includes a release
sleeve (69), means ring (88) having a cam surface, a cam ring (70)
threadedly connecting said release sleeve (69) to having a cam surface
mating with the cam surface     said seal sleeve (74), and a cam ring (70)
con- on said latching ring, and means for moving said     nected to said
release sleeve (69) and coacting cam ring with respect to said latching
ring to   35   with said latching element, rotation of said wedge said
latching ring (88) outward into latch-    release sleeve moving said cam
ring inside said ing engagement with the surface surrounding it.
element to move said element into latching 10. A subsea wellhead structure
according to       position. claim 1 characterised in that said latching
means      18. A subsea wellhead structure according to (34') includes an
inwardly biased split latching    40   claim  16 characterised in that said
retaining ring (88), means retaining said latching ring in     means
includes threads on the interior of said unlatched position, and means (70)
for setting       element (88) said element threads in their unset said
latching ring.                                  position engaging the
exterior threads on said 11. A subsea wellhead structure according to
release sleeve (69). claim 10 characterised in that said latching means
45 (34') also includes a release sleeve (69), means     Patentanspruche
(72) threadably connecting said release sleeve (69) to said seal sleeve
(74), and a cam ring (70)     1. Unterwasserbohrlochkopf, umfassend einen
connecting to said release sleeve (69) and coact-    GehAuseaufhanger (20')
mit einer Augeren, nach ing with said latching ring (88), rotation of said
50   unten weisenden Schulter (21'), einer Mittelboh- release sleeve moving
said cam ring under said       rung, einer oberen Innengewindeflache und
einer latching ring to move said latching ring into        oberen
AuBenflache (86'), die nach oben und latching position.
nach aul~en abgeschragt ist, und eine Dichtungs- 12. A subsea wellhead
structure according to       anordnung, dadurch gekennzeichnet, daB die
claim  10 characterised in that said retaining    55    Dichtungsanordnung
(24') aufweist: eine Dich- means includes threads and the interior of said
tungshulse (74) mit nach unten ragenden Fingern latching ring (88), said
latching ring threads in   (76) und, oberhalb dieser, einem relativ dicken
their unset position engaging the exterior threads   Abschnitt, der eine
innere, etwa konvexe ringfor- on said release sleeve (69).
mige Dichtungsflache (BO) und eine aulere zylin- 



13. A subsea wellhead structure according to   60   drische Dichtungsflache
(82) definiert, und eine claim 12 characterised in that said threads on the
Einrichtung (34') zum Verriegeln der Dichtungs- interior of said cam  ring
(70) engaging said        anordnung in Arbeitsposition. release sleeve (69)
are left hand threads, and        2. Unterwasserbohrlochkopf nach Anspruch
I, means are provided on said cam ring for engage-      dadurch
gekennzeichnet, daB eine Schutzhulse ment and rotation, right hand rotation
of said cam    65   (58) und eine Einrichtung (68), welche die Schutz- 5
hdlse losbar an der Dichtungsanordnung (24) und    flache, und eine
Einrichtung zum Bewegen des der Verriegelungseinrichtung  (34')  festlegt,
Steuerrings bezuglich des Verriegelungsrings aufweist.
aufweist, um den Verriegelungsring (88) nach 3. Unterwasserbohrlochkopf
nach Anspruch 1,      aulen in verriegeinden Eingriff mit der ihn umge-
dadurch gekennzeichnet, daB die Finger (76) der   -5   benden Flache zu
verstemmen. Dichtungshulse (74) einen AuBendurchmesser           10.
Unterwasserbohrlochkopf nach Anspruch 1, aufweisen, der groBer ist als der
Durchmesser der  dadurch gekennzeichnet, daB die Verriegelungs- auleren
zylindrischen Dichtungsflache (82).        einrichtung (34') einen nach
innen vorgespannten 4. Unterwasserbohrlochkopf nach Anspruch 1,
geteilten Verriegelungsring (88), eine Einrichtung dadurch gekennzeichnet,
daB ein Bohrlochkopf-   10   zum  Halten des Verriegelungsrings in einer
element (18) mit einer inneren nach oben weisen-   unverriegelten Stellung
und eine Einrichtung (70) den Schulter (36) zur Aufnahme der AuBeren
zum  Einstellen des Verriegelungsrings in der Schulter (21') des
Gehauseaufhangers vorge-        Arbeitsposition enthilt. sehen ist.
11. Unterwasserbohrlochkopf nach Anspruch 5. Unterwasserbohrlochkopf nach
Anspruch 4,   15   10, dadurch gekennzeichnet, dag die Verriege- dadurch
gekennzeichnet, daB das Bohrlochkopf-      lungseinrichtung (34') auBerdem
enthait: eine element (18) eine Innenflache (23') unterhalb der
Freigabehulse (69), eine Einrichtung (72), welche nach unten und nach innen
abgeschragten Schul-     die FreigabehOlse (69) durch Gewindeeingriff mit
ter aufweist, und dal der Gehauseaufhanger (20')   der Dichtungshulse (74)
verbindet, und einen eine abgeschragte auBere Flache (21') unterhalb   20
Steuerring (70), der mit der Freigabehulse (69) seiner nach unten und nach
innen abgeschragten     verbunden ist und mit dem Verriegelungsring (88)
Schulter aufweist zur Anlage an der abgeschrag-    zusammenwirkt, wobei
eine Drehung der Freiga- ten Flache an dem Bohrlochkopfelement, um eine
behOlse den Steuerring unter den Verriegelungs- richtige Zentrierung  des
Gehiuseaufhangers        ring bewegt, um den Verriegelungsring in die
innerhalb des Bohrlochkopfelements sicherzu-   25   Verriegelungsposition
zu bewegen. stellen.                                             12.
Unterwasserbohrlochkopf nach Anspruch 6. Unterwasserbohrlochkopf nach
Anspruch 1,       10, dadurch gekennzeichnet, daR die Halteeinri- dadurch
gekennzeichnet, daB eine Aufhangerver-     chung ein Gewinde am Inneren des
Verriege- riegelungseinrichtung (38) von dem Gehfuseauf-     lungsrings
(88) aufweist, wobei das Verriege- hanger (20') getragen wird, die so
vorgespannt   30   lungsring-Gewinde in seiner Ruhestellung mit ist, dal
sie den Gehauseaufhinger in dessen        dem AuBengewinde der
Freigabehulse (69) in abgesetzter Position verriegelt, sobald er in der
Eingriff steht. richtigen Absetzposition abgesetzt ist.              13.
Unterwasserbohrlochkopf nach Anspruch 7. Unterwasserbohrlochkopf nach
Anspruch 2,       12, dadurch gekennzeichnet, dacl das Gewinde
gekennzeichnet durch: ein laufendes Werkzeug   35   am Inneren des
Steuerrings (70), das mit der (26) mit einer Schulter (44), einem
Adapterring    Freigabehulse (69) in Eingriff steht, ein Links- (48) mit
Au~engewinde und einer Ausnehmung         gewinde ist, und daB an dem
Steuerring Eingriffs- (56) auf seiner Augenflache oberhalb des Gewin-
und Drehmittel vorgesehen sind, wobei eine des, wobei der Adapterring von
der Schulter (44)   Rechtsdrehung des Steuerrings ein Losen der abgestutzt
ist, einer Einrichtung (52) zur Dreh-   40   Verriegelungseinrichtung (34')
verursacht. Obertragung zwischen dem laufenden Werkzeug          14.
Unterwasserbohrlochkopf nach Anspruch 2, und dem Adapterring und einen auf
den Adapter-     dadurch gekennzeichnet, daB die Einrichtung zum ring (48)
und in das obere Innengewinde des        losbaren Festlegen aufweist: einen
innerhalb Gehiuseaufhangers (20') eingeschraubten geteil-    einer Bohrung
im AuBeren des Aufhangers (20') ten Ring (54), der nach innen vorgespannt
ist, so   45   positionierten Stift (68), eine Einrichtung (40b), daB, wenn
der Adapterr~ing durck den geteilten     die den Stift des Aufhangers nach
aulen vor- Ring nach unten gerkeht wird, der geteilte Ring    spannt, wobei
der Stift eine schwach abge- freigegeben wirJ, um eine Position innerhalb
der    schragte untere Flache (38e) zum Lenken des Ausnehmung und auBer
Eingriff mit dem Gehau-        Stifts in seine Bohrung, und eine
abgeschragte seaufhfanger einzunehmen.                     50   Fliche
(38d) mit starker Neigung aufweist, wobei 8. Unterwasserbohrlochkopf nach
Anspruch 7,       das AusmaB der Neigung derart vorgewahit ist, dadurch
gekennzeichnet, daB das laufende Werk-      dal die Kraft zum Bewegen des
Stifts in seine zeug (26) auBerdem einen oberen Flansch (60) mit    Bohrung
zwecks Freigabe aus der verriegelten Durchgangskanalen (62), einen mit dam
AuBeren       Position vorbestimmt ist. des Flansches durch ein
Linksgewinde verbunde-   55  15. Unterwasserbohrlochkopf nach Anspruch 1,
nen Ring (63) und eine Einrichtung (64) aufweist,   dadurch gekennzeichnet,
daR die Verriegelungs- welche zwischen dem mit dem Flansch verbunde-
einrichtung (34') enthalt: ein Verriegelungs- nen Ring und der Schutzhulse
(56) zur Drehuber-    element (88) mit einer Steuerflache, einen Steuer- 



tragung zusammenwirkt.                             ring (70) mit einer
Steuerflache, die mit der 9. Unterwasserbohrlochkopf nach Anspruch 1,   60
Steuerflache des Verriegelungselements zusam- dadurch gekennzeichnet, daB
die Verriegelungs-      menpalt, und eine Einrichtung zum Bewegen des
einrichtung (34') einen nach innen vorgespannten    Steuerrings (70) in
bezug auf das Verriegelungse- verriegeinden Spaltring (88) mit einer
Steuerfla-   lement (88), umr  das Element nach aulen in che, einen
Steuerring (70) mit einer zu der Steuer-  verriegeinden Eingriff mit der
Umgebungsflache flache des Verriegelungsrings passenden Steuer-   65   zu
drangen. 6    11   .          EP  0 208 387 B1                    12 16.
Unterwasserbohrlochkopf nach Anspruch 1,      que Iltelment formant t~te de
puits (18) com- dadurch gekennzeichnet, daR die Verriegelungs-      prend
une surface interne (23') situee sous I'6pau- einrichtung (34') ein
Verriegelungselement (88),    lement qui se retr6cit vers le bas et vers
l'int6- Haltemittel, die das Verriegelungselement in der    rieur, et en ce
que le dispositif (20') de suspension unverriegelten Stellung halten, und
Mittel (70)    5    de cuvelage comporte une surface externe coni- zum
Einstellen  des  Verriegelungselements        que (21'), situee sous son
epaulement qui se aufweist.
retrecit vers le bas et vers l'int6rieur, destinee A se 17.
Unterwasserbohrlochkopf nach Anspruch         conjuguer avec ladite surface
conique de l'616- 16, dadurch gekennzeichnet, dag die Verriege-       ment
formant tete de puits pour assurer un lungseinrichtung weiterhin eine
Freigabehulse   to   centrage correct du dispositif de suspension de (69),
Gewindemittel, die die Freigabehulse (69)     cuvelage a l'interieur de
l'l6ment formant tete de mit der Dichtungshulse (74) verbinden, und einen
puits. Steuerring (70), der mit der FreigabehOlse (69)       6. Structure
de tete de puits sous-marine verbunden ist und mit dem Verriegelungselement
conforme 3 la revendication 1, caracterisee en ce zusammenwirkt, aufweist,
wobei die Drehung der   15   qu'elle comporte des moyens (38) pour
verrouil- FreigabehOlse den Steuerring in das Innere des      ler le
dispositif de suspension portes par le Elements bewegt, um letzteres in
sine Verriege-     dispositif (20') de suspension de cuvelage et
lungsposition zu bewegen.                           sollicites pour
verrouiller le dispositif de suspen- 18. Unterwasserbohrlochkopf nach
Anspruch         sion de cuvelage dans sa position en place une 16, dadurch
gekennzeichnet, daB die Haltemittel   20   fois qu'il est mis en place dans
sa position ein Gewinde am Inneren des Elements (88) auf-       correcte.
weisen, wobei das Element-Gewinde in seiner           7. Structure de tete
de puits sous-marine Ruhestellung mit dem Au~engewinde der Freiga-
conforms a la revendication 2, caract6risee en ce behulse (69) in Eingriff
steht.                     qu'elle comporte un outil d'introduction (26)
pre- 25   sentant un epaulement (44), une bague d'adapta- Revendieations
tion (48) munie de filets externes, et un evidement (56) sur sa surface
ext6rieure au-dessus des filets, 1. Structure de tete de puits sous-marine,
corn-  la bagus d'adaptation s'appuyant sur l'epaule- portant un dispositif
(20') de suspension de cuve-  ment (44), des moyens (52) pour transmettre
une lage presentant un 6paulement ext6rieur (21')  30   rotation entre
l'outil d'introduction et la bague tourne vers le bas, un alesage central,
une surface  d'adaptation, et une bague (54) fendue vissee sur interne
superieure filet6e et une surface exte-     la bague d'adaptation (48) et
dans les filets rieure sup6rieure (86') s'evasant vers le bas et
internes superieurs du dispositif (20') de suspen- vers l'ext6rieur, et un
assemblage d'ktancheit6,    sion de cuvelage, la bague fendue (54) etant
caract6ris6 en ce que l'assemblage d'etanch6ite   35   sollicitee vers
l'interieur de sorte que, quand on (24') comprend un manchon d'etanch6ite
(74)         visse la bague d'adaptation vers le bas dans Ia presentant des
doigts (76) s'6tendant vers le bas,  bague fendue, cette derniere est
liberee et ame- et une partie relativement epaisse situee au-       nee
dans une position A l'int6rieur de l'evidement dessus des doigts qui
definit une surface d'etan-   dans laquelle elle nWest pas en prise avec le
cheite  interne  annulaire  (80) generalement   40   dispositif de
suspension de cuvelage. convexe et une surface d'etancheite externe cylin-
8. Structure de tete de puits sous-marine drique (82), et des moyens (34')
pour verrouiller   conforme A la revendication 7, caracterisee en ce
l'assemblage d'etancheite en position reglee.       que l'outil
d'introduction (26) comporte egale- 2. Structure de tete de puits
sous-marine         ment une bride superieure (60) traversee par des
conforms a la revendication 1, caracterisee en ce   45   passages (62), une
bague (63) reliee A 1'extdrieur qu'elle comports un mtanchqp de protection
(58),    de la bride par des filets a gauche, et des moyens et des moyens
(68) jui fixent de maniere amovi-     (64) qui cooperent entre la bague
reliee a la bride ble le mar..hon de protection A l'assemblage        et le
manchon de protection (56) pour transmettre d'etanch6ite (24) et aux moyens
de verrouillage     une rotation de l'une A I'autre. (34').
50      9. Structure de tete de puits sous-marine 3. Structure de tete de
puits sous-marine         conforme A la revendication 1, caracteris6e en ce
conforme A la revendication 1, caracterisee en ce   que [es moyens de
verrouillage (34') component que les doigts (76) du manchon d'etancheite
(74)    une bague fendue de verrouillage (88) sollicit~e presentent un
diametre exterieur plus grand que     vers l'interieur qui presente une
surface de came, le diametre de la surface d'etanch6ite externe   55   une
bague formant came (70) qui presente une cylindrique (82).
surface de came qui se conjugue avec la surface 



4. Structure de tete de puits sous-marine         de came de la bague de
verrouillage, et des conforme A la revendication 1, caracterisee en ce
moyens pour deplacer Ia bague formant came par qu'elle comporte un element
formant tete de         rapport A la bagus de verrouillage pour coincer la
puits (18) qui presente un epaulement interne (36)   60   bague de
verrouillage (88) vers 1'ext~rieur et la dirige vers le haut et destine A
recevoir l'paule-  mettre en prise verrouillee avec la surface qui ment
exterieur (21') du dispositif de suspension    l'entoure. de cuvelage.
10. Structure de tete de puits sous-marine 5. Structure de tete de puits
sous-marine         conforme a la revendication 1, caracterisee en ce
conforme A la revendication 4, caracterisee en ce   65   que les moyens de
verrouillage (34') compren- 7    13             EP  0208387  B1
14 nent une bague de verrouillage fendue (88) sollici-  came la goupille
dans son al6sage, la goupille tee vers l'interieur, des moyens retenant la
bague   presentant une surface conique (38d) a forte de verrouillage en
position non verrouillee, et des  conicit6, cette conicit6 6tant
pr6selectionnee pour moyens (70) pour mettre en place la bague de
determiner la force necessaire pour faire penetrer verrouillage.
5    par effet de came la goupille dans son alesage 11. Structure de tete
de puits sous-marine         pour la liberer de la position verrouillee.
conforme b la revendication 10, caracterisee en ce     15. Structure de
tete de puits sous-marine que les moyens de verrouillage (34') comportent
conforme 3 la revendication 1, caracterisee en ce egalement un manchon de
liberation (69), des         que les moyens de verrouillage (34') compren-
moyens (72) qui relient de maniere vissable le   to   nent un 6liment de
verrouillage (88) presentant manchon de liberation (69) et le manchon
d'etan-    une surface de came, une bague formant came cheite (74), et une
bague formant came (70) reliee   (70) presentant une surface de came qui se
au manchon de liberation (69) et cooperant avec     conjugue avec la
surface de came de l'element de la bague de verrouillage (88), une rotation
du      verrouillage, et des moyens pour deplacer la manchon de liberation
deplacant Ia bague for-   i5   bague formant came (70) par rapport a
l'element mant came sous la bague de verrouillage pour        de
verrouillage (88) pour coincer ledit element deplacer la bague de
verrouillage et I'amener en    vers l'exterieur et I'amener en prise de
verrouil- position de verrouillage.                           lage avec la
surface environnante. 12. Structure de tete de puits sous-marine
16. Structure de tete de puits sous-marine conforms A la revendication 10,
caracterisee en ce   20   conforms a la revendication 1, caracterisee en ce
que les moyens de retenue comportent des filets     que les moyens de
verrouillage (34') compren- et l'interieur de la bague de verrouillage
(88), les  nent un element de verrouillage (88), des moyens filets de la
bague de verrouillage dans leur posi-   de retenue de cot element de
verrouillage en tion non en place venant on prise avec les filets
position non verrouillee, et des moyens (70) pour exterieurs du manchon de
liberation (69).      25   mettre en place l'element de verrouillage. 13.
Structure de tWte de puits sous-marine           17. Structure de tete de
puits sous-marine conform. a la revendication 12, caracterisee en ce
conforme A la revendication 16, caracterisee on ce que les filets a
l'interieur de la bague formant     quo les moyens de verrouillage
comprennent came (70) qui viennent en prise avec le manchon      egalement
un manchon de liberation (69), des de liberation (69) sont des filets a
gauche, et en ce   30    moyens reliant de maniere vissable le manchon que
des moyens sont prevus sur la bague formant      de liberation (69) au
manchon d'etancheit (74), et came pour faire prise et la faire tourner, une
une baguo formant came (70) reliee au manchon rotation dans le sens horaire
de la bague formant    de liberation (69) et cooperant avec l'element de
came provoquant un decalage des moyens de            verrouillage, une
rotation du manchon de libera- verrouillage (34').
35   tion diplagant la bague formant came a l'interieur 14. Structure de
tete de puits sous-marine         dudit elbment pour amener celui-ci en
position de conforms A la revendication 2, caracterisee en ce
verrouillage. quo les moyens de fixation liberables compren-         18.
Structure de tete de puits sous-marine nent une goupille (68) placee dans
un alesage A      conformo a la revendication 16, caracterisee en ce
l'exthriour du dispositif de suspension (20'), des   40   quo les moyens de
retenue comprennent des moyens (40b) sollicitant la goupille vers l'exti-
filets a l'interieur de I'Mliment (88), ces filets de rieur dudit
dispositif de suspension, la goupille   l'element venant en prise, dans
leur position non presentant une surface inferieure (38e) modere-
reglee, avec les filets exterieurs du manchon de ment conique pour faire
penetrer par effet de       liberation (69). 45 50 55 60 65 8    


