
TUBING HANGER LANDING AND ORIENTING TOOL 5 This invention relates to
tubing. hanger landings and orienting tools for subsea wellheads. The
landing of tubing hangers from floating 10      platforms is difficult as
the shoulder on the hanger is often jarred on the seat as the result of the
heaving of the platform. Orientation of dual string and multiple string
tubing hangers is difficult when the outside diameter of the tubing
hangeris larger 15      than the conventional orienting bushing which would
pass through the, blowout preventer stack and the wellhead. U.S. Patent
Specification No. 3 638 725 discloses a tubing hanger having a slidable
sleeve which is used 20      for the purpose of providing a seal to the
passageway communicating from the interior to the exterior of the hanger
mandrel. U.S. Patent Specification No. 3 661 206 discloses a dual string
tubing hanger which provides for running, landing, pressure testing and
-2- locking the hanger down all in one trip. U.S. Patent Specification No.
3 688 841 discloses a multiple string tubing hanger having a running tool
which is 



oriented with respect to the blowout preventer. U.S. 5       Patent
Specification No. 3 807 497 discloses a tubing hanger utilizing an internal
camming spool for providing proper orientation for the multiple strings.
U.S. Patent Specification No. 4 067 062 provides keys on the exterior of a
hanger for orientation. 10           The present invention provides an
improved tool for lowering a tubing hanger into position in a well bore so
that the tubing hanger is oriented properly and is provided with a
cushioned or soft landing while imparting minimum movement to the stated
seals. 15           According to the present invention there is provided a
tubing hanger landing and orienting tool for a subsea wellhead, comprising
a tubular mandrel, means for connecting said mandrel to a tubing hanger, a
tubular sleeve surrounding said mandrel and spaced 20      outwardly
therefrom to define a chamber therebetween, an external downwardly facing
seat on said sleeve for engaging a landing shoulder within the subsea
wellhead, downward movement of said mandrel within said sleeve after said
sleeve seat engages the landing 25      shoulder reducing the volume of
said chamber, a liquid    in said chamber, and means controlling the
pressure in said chamber to cushion the landing of the hanger. 



In one embodiment of the invention the mandrel includes a pressure
responsive extendible lug which 5       cooperates with a cam and slot
surface in an orienting spool to rotate the hanger to the proper position.
The pressure of liquid in the cylinder developed by landing of the sleeve
is transmitted to the extension in the lower portion of the mandrel.  The
pressure is 10      controlled to assure that the lug is engaged within the
orienting spool cam and slot and to allow a gradual lowering of the hanger
onto the internal head seat. The invention will be described now by way of
15      example only with particular reference to the accompanying
drawings.  In the drawings: Figure 1 is a schematic view of the improved -
device of the present invention as it is being lowered close to a position
of sealing the tubing hanger on 20      its seat in the wellhead; Figure 2
is an elevation view of a tubing hanger running tool as it is being lowered
through a blowout preventer with the shoulder on the tool approaching the
shoulder or seat which is positioned below the 25      ball joint or flex
joint and at the top of the blowout    preventer stack; 



Figure 3 is a sectional view illustrating the connection of the improved
tool of the present invention to a tubing hanger illustrating the latched 5
position; Figure 3A is a view similar to Figure 3 but showing the unlatched
position; Figure 4 is a transverse sectional view of the tool taken along
line 4-4 in Figure 3; 10            Figure 5 is an elevation view of the
improved tool of the present invention showing the landing of the tool
shoulder on the riser flex joint shoulder and the orienting lug positioned
in the orienting spool; Figure 6 is another similar elevation view 15
illustrating the entry of the orienting lug into the slot at the lower end
of orienting helix which assures the proper positioning of the hanger and
with the tool completely lowered, and Figure 7 is another elevation view
illustrating 20      the position of the tool preparatory to retrieval of
the tool. The present tool T is shown in Figures 1 and 2 as it is being
lowered into and through bore B of a blowout preventer stack S. 25
As shown schematically in Figure 1 the tool T is    



-4a - lowered on running string R, with hanger H supported thereon and
tubing string 8 extending below tubing hanger H throughout blowout
preventer stack S into wellheadW.  Wellhead W includes internal shoulder 9
5       onto which hanger H will be soft landed as hereinafter described.
The soft landing is accomplished by providing running    -5- tool T with a
telescoping joint which is adapted to engage the internal upwardly facing
shoulder 10 and then lower hanger H onto shoulder 9.  Internal upwardly
facing shoulder 10 is positioned below the ball or flex joint of a riser
pipe. Tool T includes body 12 which is secured by remote controlled latch
means L (Figs. 3 and 3A) to hanger H, running string R, mandrel 16
connected to body 12 and extending upwardly there- from and sleeve 18
surrounding the upper end of mandrel 16. Body 12 has an enlarged central
portion 20 with recess 22 on one side thereof facing outwardly. Piston 24
is positioned in bore 26, which extends inwardly from recess 22, and is
connected by rod 28 to orienting lug 30. Spring 32 surrounds rod 28 and is
positioned between shoulder 34 and piston 24 to urge piston 24 inwardly and
thus urge orienting lug 30 to its 



retracted position within recess 22 as shown in Figs.2 and 3. Orienting lug
30, when extended as shown in Figs. 5 and 6, is positioned to coact with
orienting helix or internal cam track 36 on the interior of the orienting
spool 38 below the blowout preventer stack S and above the wellhead W.
Helix 36 curves downward at both sides from its highest point and ter-
minates in vertical slot 40.  As hereinafter described, when orienting lug
30 reaches slot 40 hanger H is oriented to its proper position for landing.
Liquid under pressure is de- livered to bore 26 behind piston 24 through
passage 42. When- ever this pressure is sufficient to overcome the force of
spring 32 and the friction resisting the movement of piston 24, piston 24
and orienting lug 30 are moved outward to the posi- tion shown in Fig. 4.
Conversely, spring 32 retracts piston 24    and orienting lug 30 when the
force of spring 32 exceeds the pressure force on piston 24 and the friction
force. Sleeve 18 surrounds the upper end of mandrel 16 and is held from
sliding fully down on mandrel 16 by the engagement of retaining ring 44,
which is positioned partly within a groove in the interior of sleeve 18.
Enlargement 46 on the upper exterior of mandrel 16 has a pair of seal rings
48 which seal against interior surface 50 of sleeve 18 and enlargement 52
on the lower interior of sleeve 18 has a pair of seal rings 54 which seal
against the exterior surface 51 of mandrel 16.. 



Surface 50 is spaced from surface 51 to provide annular cham- ber 56 above
enlargement 52, below enlargement 46 and between sleeve 18 and mandrel 16.
The only communication with cham- ber 56 is through port 58 which is in
communication with line 60. Line 60' extends from relief valve 62, past
port 58, and to relief valve 64 which is positioned on body 12 in
communication with passage 66. Passage 66 communicates with passage 42 and
through passage 68 to line 70 which extends to bleed valve 72 at the
surface.  Shoulder 74 on the upper exterior of sleeve 18 tapers downward
and outward and is adapted to engage and seat on shoulder 10 below the
riser flex joint. Chamber 56 has its maximum size when retaining ring 44
rests on the upper end of mandrel 16.  Chamber 56, lines 60, and 70 and
passages 42, 58, 66 and 68 are filled with liquid to provide a hydraulic
system free of gases. In a preferred embodiment, surface relief valve 62 is
set to relieve pressure differentials above a preselected maximum system
pressure, such as 1,000 psi.  Relief valve 64 is set to a lower
differential pressure than valve 62, such as 500 psi, so that a lower pres-
-7- sure is contained in the system beyond relief valve 64 than in line 60
and chamber 56. Latch L as shown in Figs. 3 and 3A includes piston 76 which
is responsive to pressures within chamber 78.  Chamber 78 



surrounds piston 76 and is within annular body sub 80. Sleeve 82 extends
from within the interior of sub 80 and sur- rounds extension 84 of piston
76. The lower end of piston extension 84 is tapered at 86 to engage latch
ring 88 so that downward movement of piston 76 and extension 84 forces
latch ring 88 into groove 90 in hanger H as shown in the left side of Fig.
3 to complete the connection between tool T and hanger H. Bolts 91, shown
in Fig. 4, secure body 12 to body sub 80. Latch L is supported from body 12
by tubular member 92 which is threaded into body 12 and includes flange 94
on which hous- ing 96 rests.  Housing 96 provides support for latch L and
tube 98. Full communication to the tubing strings below hanger H is
provided through tool T. Suitable passages 100 and 102 extend through the
body 12 and body sub 80 to connect to oppo- . site sides of piston 76 in
chamber 78. In operation, tool T is latched to tubing hanger H at the
surface and lowered through a riser (not shown). As hanger H and tool T are
run through blowout preventer bore B shoulder 74 approaches shoulder or
seat 10.  During lowering, bleed valve 72 is closed and chamber 56 is
completely filled with a suitable liquid. When shoulder 74 engages seat 10
further movement of tool T causes mandrel 16 to slide downwardly through
sleeve 18. This movement reduces the volume of chamber 56 pumping the
liquid therein through port 58 and line 60 to relief valves 62 and 64.
Relief valve 64 opens when the pressure in line 60  



-8- reaches the pressure setting of relief valve 64.  The liquid pressure
is exerted through relief valve 64 and line 66 to be exerted on piston 24.
This causes orienting lug 30 to be extended.  Further downward 5
movement is cushioned by the pressure build-up in chamber 56 which is
relieved through relief valve 62 when it exceeds the setting of valve 62.
The upperward pressure within chamber 56 is exerted on the enlargement 46
to slow the downward 10      movement of tool T and hanger H.  Also
orienting lug 30 projecting from body 12 engages orienting helix 36 and
causes tool T and hanger H to be rotated to the proper position for landing
which is determined by lug 30 engaging in slot 40. When landing is complete
15      bleed valve 72 is opened to bleed pressure from piston 24 allowing
spring 32 to move piston 24 and lug: 30 to their retracted positions.
After landing pressure applied through the choke and kill lines (not shown)
is used to energize the tubing hanger seal assembly 20      and to lock the
tubing hanger in place.  Then tool T may be released from hanger H by
exerting pressure through passage 102 on to the underside of piston 76 so
that piston 76 moves upward and withdraws support from behind latch ring
88.  Latch ring 88 retracts 



25      from groove 90 and then tool T may be retrieved on running string
14. The tool described above provides the cushioning of the landing of the
tubing hanger on its seat, utilizes the pressure developed for such
cushioning to 30      assure proper positioning of the hanger without
requiring orienting devices normally too large to pass through a blowout
preventer stack.    -9- CLAIMS 1.  A tubing hanger landing and orienting
tool 5       for a subsea wellhead, comprising a tubular mandrel, means for
connecting said mandrel to a tubing hanger, a tubular sleeve surrounding
said mandrel and spaced outwardly therefrom to define a chamber
therebetween, an external downwardly facing seat on said sleeve for 10
engaging a landing shoulder within the subsea wellhead, downward movement
of said mandrel within said sleeve after said sleeve seat engages the
landing shoulder reducing the volume of said chamber, a liquid in said
chamber, and means controlling the pressure in 15      said chamber to
cushion the landing of the hanger. 2.  A tool according to claim 1
including means responsive to pressure developed in said chamber to 



orient the hanger during landing. 20 3. A tool according to claim 1 wherein
the wellhead includes an orienting spool having an internal orienting helix
and slot and means connecting the orienting spool below the blowout
preventer stack    -10- at the wellhead, said tool including means
responsive to pressure developed in said chamber for coacting with said
orienting helix and slot to orient the hanger while cushioning its landing.
5 4. A tool according to claim 1 wherein the subsea wellhead has an orient
spool with an internal cam track and including an orienting lug positioned
in a recess in said mandrel below said sleeve and movable 10      outwardly
to engage the internal cam track of an orienting spool responsive to
pressure, means communicating from said chamber to said orienting lug
whereby reduction of the volume of said chamber increases pressure which
moves said orienting lug 15      outward, and valve means connected by said
communicating means to said chamber to bleed pressure therefrom. 



5.  A tool according to claim 4 including a 20      pressure relief valve
connected to said chamber to control the pressure developed on landing. 6.
A tool according to claim 5 including a second pressure relief valve in the
communication 25      means between said chamber and said orienting lug,
-11 - said second relief valve being set to control the pressure delivered
to said orienting lug. 7. A tubing hanger landing and orienting tool 5
substantially as hereinbefore described with reference to and as shown in
the accompanying drawings. The text of the specification has been
reproduced by photocopying the applicants original typescript.  It may
consists a few amendments which are difficult to read.  The original
typescript containing these amendments may be inspected on the premises of
the Patent Office    


