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Description

The present invention relates to an improved
subsea tubing hanger and running tool which over-
. comes the disadvantages of the prior subsea hang-
! er running tools. '

Running tools are typically designed to support
the weight of a tubing hanger and its associated
tubing string during tubing installation on a subsea
well completion. In prior devices which are hydrau-
lically operated, difficulties are encountered
through a loss of the hydraulic system. This is
particularly true since the hydrostatic fluid pressure
is very substantial in subsea environments and can
exort very substantial pressures on the exposed
piston surfaces of the running tool. Some prior
running tools were provided with a separate umbili-
cal to ensure that the desired hydraulic pressure
could be maintained to avoid the pressure respon-
sive latiching means from responding to the sub-
stantial hydrostatic pressures encountered at the
subsea location. Since it is desired to maintain the
running tool in latched engagement with the hanger
after the hanger is landed until downhole work is
completed, the release of the running tool from the
hanger should be possible even when hydraulic
latch pressure is lost prior to release. Some prior
tools have solved this problem by closing a
blowout preventer on the running tool siring and
then applying pressure through the choke or kill
line of the BOP stack. This pressure surrounds the
running tool and will cause the latch. actuating
sleeve of the running tool to retract to its unlatched
position aliowing retrieval of the running tool.

It is also possible with prior devices that as a
result of needing to maintain the hydraulic latch
pressure to resist the action of the hydrostatic
pressure, the loss of the hydraulic latch pressure
during the running of the tubing can result in the
unlatching of the running tool. A further disadvan-
tage of those prior tools which have separate um-
bilicals to the surface is that the umbilical control
line is at risk during the lowering from the surface.

U. S.-A-3,693,714 discloses a tubing hanger
with a running tool which uses pressure of hydrau-
lic fluid delivered through the running string and
relies on either a locking dart to direct the hydraulic
pressure to urge the locking sleeve in the locked
direction and an unlocking dart to direct the hy-
draulic pressure to urge the locking sleeve in the
unlocked direction.

U. S.-A-4,262,748 discloses a hanger and run-
ning tool which is secured to the hanger by spring
loaded segments and a releasing ring on the hang-
er which on full seating of the hanger cams the
segments out of engagement with the hanger to
release the running tool therefrom.
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U. S.-A-4,067,388 discloses a running tool and
a casing hanger with a split latch ring having exter-
nal threads which are engaged within the internal
hanger threads and a piston ring which wedges the
split fatch ring into latching engagement with the
hanger. Release is either by retraction of the piston
ring or by rotation to thread the latch ring out of
engagement with the hanger.

U. S-A-4,712,621 discloses a casing hanger
running tool which is moved between running, set-
ting, releasing and dumping positions. Also, there
is a hydraulic system to control a piston which
moves latching dogs supporting the hanger on the
running tool. Hydraulic fluid is delivered through
the bore of the tool.

U. S.-A-4,736,799 discloses a running tool
which is operated by hydraulic fluid delivered
through control passages to lower, land, set seal
and release from the hanger. A spool valve is
provide in the hydraulic system to allow for failure
in the release line.

US-A-4474236 discloses a subsea wellhead
comprising a wellhead housing having an internal
landing seat and an internal locking recess; a hang-
er having a body with an external shoulder for
landing on the housing internal landing seat; lock-
ing means carried by the hanger for actuation to
engage within the internal locking recess and there-
by secure the hanger within the housing, the lock-
ing means including a locking element, actuating
sleeve mounted on the hanger body and being
slidable thereon for movement with respect to the
locking element to urge it outwardly into engage-
ment with the internal locking recess, means for
securing the actuating means in its locked position
but held inactive until the actuating means reaches
its locked position, the securing means being re-
leasable responsive to an upward force on the
hanger body which is sufficient to sever the secur-
ing means and releass the actuating sleeve; and a
running tool having a body and latching means to
secure the running tool body to the hanger, the
latching means being operable by hydraulic fluid
pressure beiween laiched and unlatched position;
and according to the present invention, such a
wellhead is characterised in that the latching
means includes a latching element, a latching ac-
tuator for setting the latching element and including
a latching chamber, an unlatching chamber, a riser
vent chamber and a lower chamber open to the
wellhead hanger annulus, the riser vent chamber
having a larger effective pressure area than the
lower chamber pressure in the riser vent chamber
urging the latching actuator in the latching direction
and annulus pressure urging the latching actuator
in the unlatching direction, whereby the riser vent
chamber maintains the latching actuator in latched
position even through hydraulic pressure is lost in
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both the latching and unlatching chambers.

. Preferably, there is also provided running tool
for a hanger to be lowered through a riser to a
position within a subsea wellhead which can be
unlaiched from the hanger through an emergency
system independent of the hydraulic actuator for
the latching mechanism.

Preferably, there is provided an improved
hanger and running tool for lowering the hanger
through a riser to a position within a subsea well-
head housing in which engagement between the
hanger and tool is maintained even though hydrau-
lic communication to the latching actuator is lost
and can be unlatched without the use of such
hydraulic communication.

FIGURE 1 is a sectional view of a subsea
wellhead with the improved running tool and hang-
er of the present invention being run therein, the
running tool and hanger being shown in elevation.

FIGURE 2A, 2B and 2C are quarter sectional
views of the improved running tool and hanger
being lowered in the subsea wellhead prior to land-
ing therein with FIGURE 2A being the upper por-
tion, FIGURE 2B being the intermediate portion
and FIGURE 2C being the lower portion thereof.

FIGURE 2D is an enlarged sectional view of
the lock test cartridge positioned within the running
tool.

FIGURES 8A, 3B and 3C are the upper, inter-
mediate and lower portions of the quarter sectional
view of the running tool and hanger landed and
locked within the wellhead.

FIGURES 4A, 4B and 4C are the upper, inter-
mediate and lower portions of the quarter sectional
view of the running tool and hanger showing the
hanger locked in its landed position within the
wellhead and the running tool released therefrom
and being retrieved.

FIGURE 5A, 5B and 5C are the upper, inter-
mediate and lower portions of the quarter sectional
view of the running tool, hanger and wellhead
showing the hanger locked in its landed position
within the wellhead and the running tool emergency
release being activated.

As shown in FIGURE 1, subsea tubing hanger
H is supported from running fool T and being
lowered through riser R into the interior of subsea
wellhead W. Wellhead W includes wellhead hous-
ing 10 having internal landing seat 12 therein for
receiving shoulder 14 of hanger H, blowout pre-
venter stack 16 secured above housing 10 by collet
connector C and riser R secured above blowout
preventer stack 16. Riser R extends to a suitable
structure (not shown) at the surface for the drilling
and other operation within wellhead W. Running
tool T is suitably latched to hanger H and is lower-
ed as shown into position for landing on shoulder
14. When landed as herein after described, hanger
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H is locked in its landed position and running tool T
is left in engagement therewith until it is to be
withdrawn.

Running tool T and hanger H are shown in
FIGURES 2A, 2B and 2C as quarter sectional
views. The sectional views of hanger H and running
tool T in FIGURES 2 through 5 are distorted sec-

.tional views to show the hydraulic passages as

though they were radially positioned but they are
suitably positioned in tool T and hanger H both
radially and circumferentially to accommodate their
function and coaction.

Hanger H includes body 18 having suitable
passages 20 with only one of such passages being
shown and external landing shoulder 14 which is
sized to allow hanger H to land and be seated on
internal landing seat 12 within wellhead housing W.
Locking ring 22 is positioned in surrounding rela-
tionship to the lower portion of hanger body 18 at a
position spaced above landing shoulder 14. Sleeve
24, which is secured to body 18, defines an an-
nular slot 26 in which split locking ring 22 is
positioned and is secured to body 18 by suitable
means, such as set screws 28. Lock actuating
sleeve 30 is positioned in surrounding and slidable
relationship around body 18 and within sleeve 24.
Actuating sleeve 30 includes slots 32 through
which cap screws 28 extend to allow axial move-
ment of sleeve 30 with respect to body 18, sleeve
30 and locking ring 22. The lower end of actuating
sleeve 30 includes tapsr 34 which coacts with the
upper interior surface 36 of locking ring 22 so that
downward movement of actuating sleeve 30 moves
its’ taper 34 under locking ring 22 and wedges
locking ring 22 radially outward into locking en-
gagement within annular locking recess 38 in the
interior of housing 10 to lock hanger H therein.

The locking of hanger H into housing 10 is
responsive to pressure delivered through passage
40 to the upper side of lock piston 42 while pres-
sure from the lower side of lock piston 42 is vented
through passage 44. Lock sleeve 46 is threaded
onto lock piston 42 and extends downwardly so
that its lower end engages hanger lock sleeve 48.
Orienting pins 50 are positioned in slots 52 and
engage within tool body 54. Orienting key 56 is
secured to hanger body 18 by screw 58 and is
adapted to coact with orienting sleeve 60 which is
positioned within well housing 10 to ensure that the
proper location of well components lowered therein
are duplicated so that the tubing connections will
be properly aligned with passages 20. Lock piston
42 s suitably connected to actuating sleeve 30 as
hereinafter described to ensure proper locking of
hanger H within housing 10 when it has been

“properly landed therein.

During running of hanger H as shown in FIG-
URES 1, 2A, 2B and 2C, tool T is securely en-
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gaged to hanger H. This engagement is provided
by the engagement of split latch ring 62 within
internal latching groove 64 on the interior of hanger
sleeve 66. This latching is done at the surface and

- is accomplished by supplying hydraulic pressure to

 latch passage 68 and venting unlaich passage 70

\.' which passages extend through tool body 54 and

&*‘(

are provided with suitable connections to the sur-
face through running string 72 while string 72 is
connected to the upper end of tool body 54. The
connecting means for making this connection in-
clude ring 74 which includes a bore so that it fits
around the upper exterior of tool body 54 and is
threaded thereon with its upper end being in en-
gagement with downwardly facing shoulder 76.
Flange 78 extends outwardly from the centra! por-
tion of the exterior of ring 74 and suitable seals are
provided to seal against the exteriors of string 72
and tool body 54. Lock nut 80 is threaded on the
upper exterior of ring 74 and has its inner down-
wardly facing shoulder 82 in engagement with ex-
ternal upwardly facing shoulder 84 on the exterior
of string 72 to secure this connection. Suitable seal
is provided around the lower exterior of ring 74 for
sealing against the interior of upper rim 86 of lock
piston 42. This structure provides the upper lock
chamber 88 to which passage 40 communicates
and unlock chamber 90 to which passage 44 com-
municates. Thus, pressure through passage 40
causes lock piston 42 fo be moved downwardly
and pressure through passage 44 causes lock pis-
ton 42 to be moved upwardly.

Latch piston 92 is positioned below upper stop
ring 94 which forms the lower end of unlock cham-
ber 80 and lower stop ring 96 with split ring 98
engaging in external groove 100 in the exterior of
tool body 54 and screws 102 extending through the
upper portion of lower stop ring 96 to secure ring
98 in groove 100 and to secure lower stop ring 96
in position immediately below upper ring 94. Lower
stop ring 96 includes lower outer rim 104 which is
spaced outward from the exterior of tool body 54
and receives upper rim 106 of latch piston 92 with
chamber 108 which is vented to the interior of riser
R through passage 110 so that on closing of either
of the ram-type blowout preventers of blowout pre-
venter stack 16 internal riser pressure is above the
closed preventer is communicated to chamber 108.

Latch chamber 112 is formed above the seals
in the exterior of latch piston flange 114 and be-
tween the seals against the interior of latch piston
92 between passages 68 and 70. Unlatch chamber
116 is formed below the seal in the exterior of latch
piston flange 114 and above the seals engaging
lower piston rim 118. The effective pressure area of
riser vent chamber 108 is larger than the effective
pressure area of the lower portion of laich piston
rim 118 below the inner and outer seals. Since the
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annulus pressure from below hanger may be ex-
erted on this lower piston rim area, the larger
pressure induced force of riser vent chamber 108
allows the lowering of tool T with hanger H thereon
without the necessity of maintaining latching pres-
sure on latch chamber 112. This is a very substan-
tial advantage since it is possible to lose commu-
nication to the hydraulic passages in tool T during
operations and as with prior tool such loss could
act to unlatch the engagement between the tool
and hanger, the prevention of this unlatching avoids
problems which could arise if there were an un-
latching of the engagement.

During the latching movement of pision 92,
piston 92 moves downward and through its connec-
tion to sleeve 120 causes the lower end of sleeve
120 which functions as latch actuator 122 to be
moved downwardly under latch ring 62 causing it
to be wedged outwardly into latching engagement
within internal latching groove 64. This secures tool
T to hanger H. Unlaiching is accomplished by
supplying hydraulic fluid to unlatch chamber 116
through passage 70 and with latch chamber 112
being vented through passage 68. This moves
latch piston 92 upwardly causing laich actuator 122
to be raised and moved out from within latch ring
62 so that latch ring 62 contracts inwardly out of
engagement with internal latching groove 64 to
cause tool T to be unlatched from hanger H.

Lock sleeve 46 is connected to hanger lock
sleeve 48 by dogs 124 which have an upper en-
largement 126 engaged within recess 128 on the
interior of lock sleeve 46 and lower enlargement
129 engaged within recess 130 on the interior of
hanger lock sleeve 48. The interior of hanger lock
slesve 48 also includes internal projection 132 be-
low recess 130 which in the running position is
engagement with projection 134 on the exterior of
guard ring 136 which is secured by cartridge valve
138 to tool body 54. Cartridge valve 138, as best
seen in FIGURE 2D, is secured within tool body 54
and is positioned to be aligned with internal projec-
tion 132 when hanger locking means has been set
to locked position with lock ring 22 secured within
recess 38. Carlridge valve 138 includes body 140
which is threaded within recess 142 in tool body 54
with an internal inwardly facing seat 144 to coact
with valve member 146 positioned within body 142
and biased outwardly by spring 148 to have exter-
nal shoulder 150 in engagement with seat 144 to
prevent flow therethrough. The outer portion of
valve member 146 includes cap 152 which is
adapted to engage projection 132 when locking has
been completed. Passage 156 communicates
through tool body 54 to the inner end of recess
142, Passage 154 communicates through tool body
54 with recess 142 at a position above seat 144.
Body 140 includes external groove 158 in commu-
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nication with passage 154 and by-pass 160 extend-
ing through body to communicate with passage
162 which extends to the lower end of tool body
54,

With hanger H and tool T assembled as shown
in FIGURES 1, 2A, 2B and 2C, the assembly is
lowsred into the wellhead W as shown. Key 56 will
engage the mule shoe or helical taper in orienting
sleeve 60 to cause hanger H and tool T to rotate to
the desired orientation and then further downward
movement causes hanger shoulder 14 to come into
engagement with landing seat 12 within housing

- 10. With landing determined, hydraulic pressure is

supplied through lock passage 40 and passage 44
is vented. This causes lock piston 42 to be moved
downwardly, which moves lock sleeve 46, hanger
lock sleeve 48 and actuating sleeve 30 to also
move downwardly. This moves the lower tapered
end of actuating sleeve 30 within lock ring 22 to
force it outwardly into locking engagement within
recess 38 on the interior of housing 10 to function
as the locking means locking hanger H within hous-
ing 10. In this position any operations which need
to be conducted may be completed without fear of
unlatching the engagement of tool T from hanger H
even though such operations may result in the
interruption of the delivery of hydraulic pressure
through passage 68 to laich chamber 112. This is
because riser vent chamber 108 has a larger effec-
tive pressure area than effective pressure on the

" jower portion of latch piston 92. This latched and

locked position of the assembly is clearly illustrated
in FIGURES 3A, 3B and 3C.

it should be noted that the supplying of pros-
sure through lock test passage 158 will provide an
indication of the successful locking of the locking
means within housing 10. This is indicated by an
increase flow in the return of fluid through vent
passage 154. Further, the depletion of fluid pres-
sure in passage 156 could be used as a further
indication of the successful locking which positively
indicates that projection 132 on the interior of
hanger sleeve 48 has moved downwardly and en-
gaged cap 152 of lock test cariridge valve 138 to
unseat valve member 146 from engagement with
seat 144, thus providing communication through
cartridge valve 138 between passages 156 and
154.

When such operations are complete and it is
desired to retrieve tool T, hydraulic pressure is
supplied through unlatch passage 70 and latch
passage 68 is vented. This causes latch piston 92
to move upwardly resulting in the upward move-
ment of laich actuator 120 io allow latch ring 62 to
withdraw inward out of engagement with latching
groove 64. This upward movement also allows low-
er enlargement 129 on dogs 124 to move inward
onto the lower end of sleeve 120 and out of en-
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gagement with recess 130 on the interior of hanger
lock sleeve 48. This completes the disengagement
of tool T from hanger H and lifting on string 72
alows the recovery of tool T from within the well-
head W. It should be noted that if the hanger is to
be retrieved for any reason, the locking can be
reversed by reversing the pressure of the hydraulic
fluid and cause the unlocking of the locking means.
This allows the assembly to be retrieved. After
replacement of the shear pins 168 it can be run
and locked. _

Tubing element 164 is positioned in the tubing
string passage 166 within the lower end of tool
body 54 and also within passage 20 in the upper
end of hanger body 18. Suitable seals are provided
around the exterior of tubing element 164 and iis
inner diameter is substantially the same as the
diameter of passages 166 and 20 so that there is
no appreciable restriction of the tubing siring in
passing through tool T and hanger H.

The normal unlatching and recovery of tool T
from hanger H is illustrated in FIGURES 4A, 4B
and 4C and the emergency unlocking of hanger H
from housing 10 is illustrated in FIGURES 5A, 5B
and 5C. An alternate mechanical unlocking of hang-
er H is provided by a separate tool (not shown)
which exerts sufficient pull on a string carrying the
tool which engages hanger H {0 sever shear pins
168. Shear pins 168 are normally held within reces-
ses 170 on the exterior of hanger body 18 and are
biased outwardly by springs 172. During all oper-
ations pins 168 are held within recesses 170 by
engagement with the inner surface of actuating
slesve 30. Actuating sleeve 30 includes inserts 174
each having an inwardly facing recess 176 of suffi-
cient size to receive the outer end of one of pins
168 and positioned to allow pins 168 to move
therein when sleeve 30 has moved to its lowermost
or locked position. Conversely, once hanger H has
been properly locked to housing 10, it may be
release by exerting sufficient tension on the string
72 to shear pins 168. Upon shearing of pins 168,
actuating sleeve 30 can then be moved upwardly
by the lifting and this unlocks the locking means by
cause locking ring 22 to withdraw from its engage-
ment within recess 38. The emergency unlocking
and recovery of hanger H may be utilized while
tool T is still latched to hanger H or it may be
utilized when tool T is rerun and latched into hang-
er H. On the rerunning of tool T it is suggested that
suitable orienting means (not shown) be provided
and such means can be secured to tool T by
screws engaging within orienting pins 50.

Claims

1. A subsea wellhead (W) comprisirig a wellhead
housing (10} having an internal landing seat
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nication with passage 154 and by-pass 160 extend-
ing through body to communicate with passage
162 which extends to the lower end of tool body
54.
With hanger H and tool T assembled as shown
-in FIGURES 1, 2A, 2B and 2C, the assembly is
lowered into the wellhead W as shown. Key 56 will
engage the mule shoe or helical taper in orienting
sleeve 60 to cause hanger H and tool T to rotate to
the desired orientation and then further downward
movement causes hanger shoulder 14 to come into
engagement with landing seat 12 within housing
- 10. With landing determined, hydraulic pressure is
supplied through lock passage 40 and passage 44
is vented. This causes lock piston 42 to be moved
downwardly, which moves lock sleeve 48, hanger
lock sleeve 48 and actuating slesve 30 to also
move downwardly. This moves the lower tapered
end of actuating sleeve 30 within lock ring 22 to
force it outwardly into locking engagement within
recess 38 on the interior of housing 10 to function
as the locking means locking hanger H within hous-
ing 10. In this position any operations which need
"to be conducted may be completed without fear of
unlatching the engagement of tool T from hanger H
even though such operations may result in the
interruption of the delivery of hydraulic pressure
through passage 68 to latch chamber 112. This is
because riser vent chamber 108 has a larger effec-
tive pressure area than effective pressure on the
iower portion of latch piston 92. This latched and
locked position of the assembly is clearly illustrated
in FIGURES 3A, 3B and 3C.

it should be noted that the supplying of pres-
sure through lock test passage 156 will provide an
indication of the successful locking of the locking
means within housing 10. This is indicated by an
increase flow in the return of fluid through vent
passage 154. Further, the depletion of fluid pres-
sure in passage 156 could be used as a further
indication of the successful locking which positively
indicates that projection 132 on the interior of
hanger slesve 48 has moved downwardly and en-
gaged cap 152 of lock test cartridge valve 138 to
unseat valve member 146 from engagement with
seat 144, thus providing communication through
cartridge valve 138 between passages 156 and
154.

When such operations are complete and it is
desired to retrieve tool T, hydraulic pressure is
supplied through unlatch passage 70 and laich
passage 68 is vented. This causes latch piston 92
to move upwardly resulting in the upward move-
ment of latch actuator 120 to allow latch ring 62 to
withdraw inward out of engagement with latching
groove 64. This upward movement also allows low-
er enlargement 129 on dogs 124 to move inward
onto the lower end of sleeve 120 and out of en-
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gagement with recess 130 on the interior of hanger
lock slesve 48. This completes the disengagement
of tool T from hanger H and lifting on string 72
allows the recovery of tool T from within the well-
head W. It should be noted that if the hanger is to
be retrieved for any reason, the locking can be
reversed by reversing the pressure of the hydraulic
fluid and cause the unlocking of the locking means.
This allows the assembly to be retrieved. After
replacement of the shear pins 168 it can be run
and locked.

Tubing element 164 is positioned in the tubing
string passage 166 within the lower end of tool
body 54 and also within passage 20 in the upper
end of hanger body 18. Suitable seals are provided
around the exterior of tubing element 164 and its
inner diameter is substantially the same as the
diameter of passages 166 and 20 so that there is
no appreciable restriction of the tubing string in
passing through tool T and hanger H.

The normal unlatching and recovery of tool T
from hanger H is illustrated in FIGURES 4A, 4B
and 4C and the emergency unlocking of hanger H
from housing 10 is illustrated in FIGURES 5A, 5B
and 5C. An alternate mechanical unlocking of hang-
er H is provided by a separate tool (not shown)
which exerts sufficient pull on a string carrying the
tool which engages hanger H to sever shear pins
168. Shear pins 168 are normally held within reces-
ses 170 on the exterior of hanger body 18 and are
biased outwardly by springs 172. During all oper-
ations pins 168 are held within recesses 170 by
engagement with the inner surface of actuating
sleeve 30. Actuating sleeve 30 includes inserts 174
each having an inwardly facing recess 176 of suffi-
cient size to receive the outer end of one of pins
168 and positioned to allow pins 168 to move
therein when sleeve 30 has moved to its lowermost
or locked position. Conversely, once hanger H has
been properly locked to housing 10, it may be
release by exerting sufficient tension on the string
72 to shear pins 168. Upon shearing of pins 168,
actuating sleeve 30 can then be moved upwardly
by the lifting and this unlocks the locking means by
cause locking ring 22 to withdraw from its engage-
ment within recess 38. The emergency unlocking
and recovery of hanger H may be utilized while
tool T is still latched to hanger H or it may be
utilized when tool T is rerun and latched into hang-
er H. On the rerunning of tool T it is suggested that
suitable orienting means (not shown) be provided
and such means can be secured to tool T by
screws engaging within orienting pins 50.

Claims

1. A subsea wellhead (W) comprising a wellhead
housing (10) having an internal landing seat
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(12) and an internal locking recess (38); a
hanger (H) having a body (18) with an external
shoulder {14) for landing on the housing inter-
nal landing seat; locking means carried by the

hanger for actuation to engage within the inter- 5 gage from the seat to open communication
nal locking recess and thereby secure the between the first and second passages to al-
hanger within the housing, the locking means low an indication of the completion of the lock-
including a locking element (22), actuating ing of the hanger (H) within the housing (10).
slesve (30) mounted on the hanger body and
being slidable thereon for movement with re- 70  Patentanspriiche
spect to the locking element to urge it out- :
wardly into engagement within the internal 1. Unterwasser-Bohrlochkopf, umfassend ein
locking recess, means (168) for securing the Bohrlochkopfgehéiuse (10) mit einer inneren
actuating means in its locked position but held Setzschulter (12) und siner inneren Verriege-
inactive until the actuating means reaches its 15 lungsausnehmung (38); einen Hénger (H) mit
locked position, the securing means being re- einem Kdrper (18), an dem sich eine duBere
leasable responsive to an upward force on the Schulter (14) zum Aufsetzen auf der inneren
hanger body which is sufficient to sever the Setzschulter des Geh#uses befindef; eine Ver-
securing means and release the actuating riegelungseinrichtung, die vom Hénger zwecks
sleeve; and a running tool (T) having a body 20 Betétigung gehalten wird, um in die innere
and latching means to secure the running tool Verriegelungsausnehmung einzugreifen und
body to the hanger (H), the latching means dadurch den Hinger im Geh3use zu befesti-
being operable by hydraulic fluid pressure be- gen, wobei die Verriegelungseinrichtung be-
tween latched and unlatched position; charac- steht aus einem Verriesgelungselement (22), ei-
terised in that the latching means includes a 25 ner Betdtigungsbuchse (30), die am Hénger-
latching element (62), a latching actuator (122) kdrper verschieblich zwecks Bewegung relativ
for setting the latching element and including a zum Verriegelungselement angeordnet ist, um
latching chamber (112), an unlatching chamber dieses nach auBen in Eingriff mit der inneren
(1186), a riser vent chamber (108) and a lower Verriegelungsausnehmung zu drlicken, einer
chamber open to the wellhead hanger annulus, 30 Einrichtung (168) zur Befestigung der Betéti-
the riser vent chamber having a larger effective gungseinrichtung in ihrer verriegelten Position,
pressure area than the lower chamber, pres- welche jedoch unwirksam gehalten wird, bis
sure in the riser vent chamber urging the latch- die Betitigungseinrichtung ihre verriegelte Po-
ing actuator (122) in the latching direction and sition erreicht, wobei die Befestigungseinrich-
annulus pressure urging the latching actuator 35 tung in Abhéingigkeit einer nach oben auf den
(122) in the unlatching direction, whereby the Héngerk&rper gerichteten Kraft, welche aus-
riser vent chamber maintains the latching ac- reicht, die Befestigungseinrichtung abzutren-
tuator in latched position even through hydrau- nen und die Betitigungsbuchse freizugeben,
lic pressure is lost in both the latching and I&sbar ist; und einem Einbauwerkzeug (T) mit
unlatching chambers. 40 einem Korper und einer Verrastungseinrich-
tung, um den Kdrper des Einbauwerkzeugs am
A subsea wellhead according to claim 1, Hénger (H) zu befestigen, wobei die Verra-
wherein the means (168) securing the actuat- stungseinrichtung durch hydraulischen Fluid-
ing means (30) providing a positive test of the druck zwischen einer verrasteten und einer un-
locking of the locking means by resisting a 45 verrasteten Position verstellbar ist; dadurch
upward force on the hanger body (18) which is gekennzelchnet, daB die Verrastungsseinrich-
less than the severing force of the securing tung umfaBt: Ein Verrastungselement (62), ei-
means. nen Verrastungsbetétiger (122) zum Setzen
des Verrastungseloementes, der aus einer Ver-
A wellhead according to claim 1, further com- 50 rastungskammer (112), siner Entrastungskam-
prising a testing means including a cartridge mer (116), einer Steigleitungsbellftungskam-
valve (138) secured with the hanger body (18) mer (108) und einer unteren Kammer, die zum
and having an outer portion which is engaged Ringraum des Hangers im Bohriochkopf offen
by the locking means when locking is com- ist, besteht, wobei die Steigleitungsbellftungs-
plete, the cartridge valve including a seat 85 kammer eine gr8Bere wirksame Druckfliche

(144), a valve member (146) biased to engage
the seat, a first passage (154) through the tool
body communicating with the valve on one

side of the seat and a second passage (156)
communicating with the valve on the opposite
side of the seat, engagement of the outer
portion causing the valve member to disen-

als die untere Kammer aufweist, und der Druck -
in der Steigleitungsbelliftungskammer den Ver-
rastungsbetitiger (122) in die Verrastungsrich-
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tung drlickt, und der Druck im Ringraum den
Verrastungsbetéitiger (122) in die Entrastungs-
richtung drlickt, wodurch die Steigleitungsbe-
ltiftungskammer den Verrastungsbetitiger in
der verrasteten Position hélt, selbst wenn der
Druck sowohl in der Verrastungs- als auch in
der Entrastungskammer entwichen ist.

Unterwasser-Bohrlochkopf nach Anspruch 1,
dadurch gekennzeichnet, daB die Einrich-
tung (168), die die Betitigungssinrichtung (30)
befestigt, einen Positiv-Test bezliglich der Ver-
riegelung durch die Verriegelungseinrichtung
vornimmt, indem sie einer nach oben auf den
Héngerk&rper (18) gerichteten Kraft, welche
kleiner ist als die Trennkraft der Befestigungs-
einrichtung, standhilt.

Unterwasser-Bohrlochkopf nach Anspruch 1,
dadurch gekennzeichnet, daB er weiterhin
umfaBt: Eine Testeinrichtung mit einem Pairo-
nen-Einsatzventil (138), das mit dem Hanger-
kGrper (18) verbunden ist, und einen AuBenteil
aufweist, in welchen die Verriegelungseinrich-
tung eingreift, wenn die Verriegelung vollendet
ist, daB das Patronen-Einsatzventil einen Sitz
(144), einen Ventilkbrper (146), der unter Fe-
derspannung steht, um am Sitz anzuliegen,
einen ersten Durchgang (154) durch den Werk-
zeugk8rper, der mit dem Ventil auf einer Seite
des Sitzes verbunden ist, und einen zweiten
Durchgang (156), der mit dem Ventil auf der
entgegengesetzten Seite des Sitzes verbunden
ist, aufweist, und daB der Eingriff in den Au-
Benteil bewirkt, daB sich der VentilkBrper vom
Sitz 16st und eine Verbindung zwischen dem
ersten und dem zweiten Durchgang gedffnet
wird, um eine Anzeige Uber die Vollendung der
Verriegelung des Héngers (H) innerhalb des
Gehéuses (10) zu ermd&glichen.

Revendications

1. Téte de puits sous-marine (W) comprenant un

carter (10) de téte de puits ayant un siége
d'appui intérieur (12) et un renfoncement de
blocage intérieur (38); une suspension (H)
comprenant un corps (18) pourvu d'un épaule-
ment extérieur (14) destiné & s'appuyer sur le
siége d'appui intérieur du carter; des moyens
de blocage portés par la suspension, destinés
2 8tre actionnés de manitre & s'engager dans
le renfoncement de blocage intérieur et a fixer
ainsi la suspension dans le carter, les moyens
de blocage comprenant un élément de blocage
{22), un manchon actionneur (30) monté sur le
corps de la suspension et coulissant sur celui-
ci en vue d'effectuer des mouvements par
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rapport & I'élément de blocage de fagon a le
forcer vers I'extérieur, en engagement avec le
renfoncement de blocage intérieur, des
moyens (168) destinés & fixer les moyens ac-
tionneurs dans leur position verrouillée, mais
maintenus inactifs jusqu'a ce que les moyens
actionneurs aient atteint leur position de bloca-
ge, les moyens de fixation pouvant &tre rela-
chés en réponse & une force dirigée vers le
haut, agissant sur le corps de la suspension et
étant suffisante pour rompre les moyens de
fixation et pour libérer le manchon actionneur;
et un outil de pose (T) comportant un corps et
des moyens de verrouillage permettant de
fixer le corps de I'outil de pose sur la suspen-
sion (H), les moyens de verrouillage pouvant
8tre commandés, par la pression d'un fluide
hydraulique, entre une position verrouillée et
une position déverrouillée;

caractérisée en ce que les moyens de verrouil-
lage comprennent un élément de verrouillage
(62), un actionneur de verrouillage (122) desti-
né & enclencher I'dlément de verrouillage, et
comprenant une chambre ds verrouillage
(112), une chambre de déverrouillage (118),
une chambre (108) de purge vers la colonne
montante, et une chambre inférieure ouverte
vers l'anneau do suspension de la téte de
puits, la chambre de purge vers la colonne
montante présentant une aire de pression ef-
fective plus grande que l'aire de pression ef-
fective de la chambre inférieure, la pression
régnant dans la chambre de purge vers la
colonne montante forgant I'actionneur de ver-
rouillage (122) dans le sens du verrouillage, et
la pression régnant dans I'anneau forgant ['ac-
tionneur de verrouillage dans le sens du déver-
rouillage, la chambre de purge vers la colonne
montante maintenant ainsi I'actionneur de ver-
rouillage dans la position verrouillée méme en
cas de perte de pression hydraulique & la fois
dans les chambres de verrouillage st de déver-
rouillage. '

Téte de puits sous-marine selon la revendica-
tion 1, dans laquelle les moyens (168) immobi-
lisant les moyens actionneurs (30) produisent
un contrSle effectif du blocage des moyens de
blocage en résistant & une force dirigée vers le
haut, qui agit sur le corps (18) de la suspen-
sion, lorsque cette force est inférisure & la
force de cisaillement des moyens de fixation.

Téte de puits sous-marine selon la revendica-
tion 1, comprenant en outre des moyens de
contrble comprenant une vanne & cartouche
(138) fixée par rapport au corps (18) de la
suspension, et comportant une partie extérieu-
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re qui entre en contact avec les moyens de
blocage lorsque le blocage est achevé, la van-
ne & cartouche comprenant un siége (144), un
élément de valve (14B) précontraint de manié-
re & s'engager sur le siége, un premier passa-
ge (154) traversant le corps de I'outil, commu-
niquant avec la vanne d'un c6té du siége, et
un deuxidme passage (156) communiquant
avec la vanne du cbté opposé du siége, I'en-
gagement de la partie extérieure amenant
I'élément de vanne & se dégager du siége ot &
ouvrir la communication entre les premier et
second passage, de maniére & permetire une
indication de I'ach@évement du blocage de la
suspension (H) dans le carter (10).
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