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cont ai ni ng housin i lateB td HRINARRY th&AHdeivEfRaNHgadink pat ent
application no. Eggﬁri\geggg%g aﬂfg,tb\ccor dimr?I evr unni ng ggl Qevéw{éga\'?\ﬂ’l ch

. . . gly, th .
the present imp@iicilen t¢ alrupisg fep! phiahi rtqmoaIYﬂ deliversriie hapger inwdhewralinbat t ype
of wel | hgad et whioc B LS i
orenari 1o SEFALE PatBeded Id Feotith aph e Aot ety ndBh IS 1 haher. o
Wi | st speci fi cal edpyentioalsiesctized i thetguenbappisetier d0ds pettisuar themefit

. (i e - _ Coatl ; ) .
e on 1SS RIS PROLAER 05l ML PRI,
connect pr e- donfairény dassing ag sehgst trothe applidastsl catpandings bufepean péteoh i s

typically located.on a j platform a neans has to be provided in
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down the body of the casing hanger whilst the 25 hanger is held at the
requi red tenSPaPehyr MYBiNGar nenbers that pass back to the surface. The
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This requires that the casing suspension mechanism (hanger) within the
wellhead provides a means of adjustment which conventionally comprises a
threaded hanger landing ring. This ring is mounted on the casing hanger and is
rotated, such that it is moved axially down the body of the casing hanger whilst the
25 hanger is held at the required tension by tubular members that pass back to the
surface. The landing ring is rotated by means of an engaging tool, which is in turn
rotated by tubular members passing back to the surface, these tubular members
being external to and concentric with the internal tubular member which are holding
the casing hanger in tension. The landing ring is rotated down the body of the
30 casing hanger until it abuts a landing shoulder such that the applied tension on the
hanger cannot be released.
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located drive means, for example, the rotation mechanism which is the subject of

the invention in the applicant’s co-pending application filed on the same day under

20 that agent’s reference AMS01072EP.

The sleeve is preferably axially slidable on the main body. The sleeve is
maybe provided with an internal thread for engagement with a corresponding thread
on the tool body. The sleeve may be provided with mating extensions at its lower
end for engagement, in use, with slots in the hanger landing ring. The sleeve is

25 preferably retained on the main body by a retaining ring.

The external profile on the sleeve is preferably shaped to permit axial and
rotational movement of the sleeve, whilst retaining engagement with a worm gear,
which, in use, is used to drive the sleeve. The external profile preferably includes
helical grooves or teeth.

30 One example of the present invention will now be described with reference
to the accompanying drawings, in which;

Figure 1 shows a sectional view of a running tool with an adjustment sleeve

in place;



Figure 1 shows a sectional view of a running tool with an adjustnent sleeve
in place;WO02009/05326fFi gure 2 is a cross-sectional view of P(THEPIPASHA6
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pressure fromendhiuging e pekbntinventidt, tensioned and adjusted in a single trip.
With reference now to Figures 2 to 5, the drilling adaptor 11 which helps to
define the well bore 16 and acts as a pressure containing housing. Awormgear 17,

20 connected to an integral shaft 18, is located within a typically tangential bore 19, the
tangential bore 19 opening into the well bore 16. In Figure 2, the worm gear 17 is
shown in the fully retracted position in which it does not extend into well bore 16 to
any extent.

The worm gear 17 and its integral shaft 18 are rotatably mounted within a

25 bushing 20 which has an eccentric bore 21. The bushing 20 is supported by
bearing rings 22 such that it is rotatable within bore 20. A flange 23 retains the
bushing and thrust bearings 24 ensure the freedom of movement of the bushing
when under internal pressure. Seals 25 and 26 contain pressure from within the
well bore 16.

30 A handle 27 for rotating the bushing is provided and is clearly marked to
indicate the position in which the worm gear 17 is engaged and the position in which
it is disengaged from the sleeve 15. A lock pin 28 controls the 180° rotation of the
bushing to engage or disengage the worm gear. Ports 29, 30 and 31 provide

means for flushing and lubricating the mechanism.
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(3) The required tension is then applied to the tie back string (i.e. the casing
string 40) by the running tool landing string 41. At this time, the hanger adjustable
20 landing ring 35 is clear of the landing shoulder 36 in the high-pressure housing 10.

(4) The worm is then engaged, by rotating the handle through 180° and
locked in the engaged position in Figures 3 and 5. This means that the worm 17 is
engaged with mating teeth 37 on the helical drive gear 15.

25 (5) Rotation of the worm shatft 18, either by hand or with a powered actuator,
causes the worm 17 to rotate the helical drive gear 15 which in turn rotates the
landing ring 35. This rotation causes the landing ring 35 to move down axially on
the hanger 12, thereby pulling the helical drive gear 15 down with the ring, as the
helical drive gear is free to slide both axially and rotationally around the hanger

30 running tool 14.

(6) When increased resistance is obtained this indicates that the hanger
adjustable landing ring 35 is in contact with the landing shoulder 34 in the wellhead

10. At this time, the weight on the landing string 41 is relaxed.



25(5) Rotation of the wormshaft 18, either by hand or with a powered
act uat or , Woamwas3zche worm 17 to rotate the helical dri vRCYEB?008/863686 ch in
turn rotates the landing ring 35. This rotation causes the |anding ring 35
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engages with the teeth 37 on the helical drive gear. Subsequent rotation of
the |l anding string would rel ease the hanger running tool 14 fromthe hanger
12, thereby allowing retrieval of the landing 5string and running tool to

the surface, conplete with the helical drive gear. CLAIMS 1. A running tool

(14) for delivering a hanger into a well, the running tool conprising: 5a
mai n body; attachnment nmeans (33) for connecting, in use, a hanger
(12) to the main body; and a sleeve (15) having an external profile

(37) and being rotatably nounted around the mai n body, the sleeve having
engagenent neans for, in use, 10 releaseably connecting the sleeve to a
| anding ring (35) nmounted via a thread on the hanger such that, in use,
rotational novenent of the sleeve (15) causes rotational and thus axial
novenent of the | anding shoul der (36) on the hanger;



wherein the sleeve (15) is axially slideable on the main body. 152. A
running tool (14) according to claim1, wherein the sleeve (15) is provided
with an internal thread for engagenent with a correspondi ng thread (15) on
the main body. 3. A running tool (14) according to any one of the

precedi ng cl ains, wherein 20t he sleevei(dimMsis provided with mating
extensions at its |lower end for engagenent, in use, with slots in the
hanger |landing ring (35). 4. A running tool (14) according to any one of

the preceding cl aj ignpy | IRRYAg (d Ainder 1] 8l NG the hRingio8l Pody
by a retai ninﬁg r%\gﬁ?@%%@&‘lw&A&%unn‘ﬁ%g tog (1% accor di ng tlcr)ﬁgr?y one
of the precesimmgisirigai ns, wherein the external profile (37) on the sl eeve
(15) is shaped to permt_ axial and rotational novenent of the sleeve (15)
whi | st ré&taini ngae Sé{b mt with a wormgear (17) which, in use, is used to
drive the sl eeve.atighm@nt Agansr(Bapfor @ohnédiifyg, &c ase,ca hgnger (ARxitortte mafirer ei n
t he external opJ ofile (37) includes helical grooves or teeth.
body; and
a sleeve (15) having an external profile (37) and being rotatably mounted
around the main body, the sleeve having engagement means for, in use,
10  releaseably connecting the sleeve to a landing ring (35) mounted via a thread on
the hanger such that, in use, rotational movement of the sleeve (15) causes
rotational and thus axial movement of the landing shoulder (36) on the hanger,

wherein the sleeve (15) is axially slideable on the main body.

15 2. A running tool (14) according to claim 1, wherein the sleeve (15) is
provided with an internal thread for engagement with a corresponding thread (15)

on the main body.

3. A running tool (14) according to any one of the preceding claims, wherein
20 the sleeve (15) is provided with mating extensions at its lower end for

engagement, in use, with slots in the hanger landing ring (35).

4. A running tool (14) according to any one of the preceding claims, wherein

the sleeve (15) is retained in the main body by a retaining ring (32).

25
5. A running tool (14) according to any one of the preceding claims, wherein
the external profile (37) on the sleeve (15) is shaped to permit axial and rotational
movement of the sleeve (15) whilst retaining engagement with a worm gear (17)
which, in use, is used to drive the sleeve.

30

6. A running tool (14) according to claim 5, wherein the external profile (37)

includes helical grooves or teeth.



