ROTATI ON MECHANI SM This invention relates to a rotation nmechani sm
and, in particular, to a rotation nechanismfor use in rotating an el enent
which is located within a pressure 5contai ni ng housi ng. The specific
application of the present invention is to a type of well head system known
as "Tie back” which is used on wells with pre-drilled casing strings which
are suspended at the seabed or rROTATION MBGHANISKpecifically applicable to
this type of wellhead system the invention may be used in other
applications in 10which rotation of an elenent in a pressure containing
housi ng i s requi r ethis invention rélateslmnotattlonnmnhmustman@-ndpérhd:w tbasrbﬂagorst ri ngs
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20  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
casing hanger until it abuts a landing shoulder such that the applied tension on the
25  hanger cannot be released.

However, such an arrangement introduces problems in handling, given the
concentric tubular members, and increases the number of manipulations down the
well (i.e. trips with a tool) which adds significant cost to the drilling operation.

Accordingly, the presentinvention aims to provide a system which eliminates

30  therequirement for an external tubular member to provide the means of rotating the
threaded hanger landing ring, but which still maintains the pressure integrity of the
housing.

According to the present invention, there is provided a system for rotating
an element inside a pressure containing housing, the mechanism comprising;
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a pressure containing housing having an opening through a wall of the
housing into an internal chanber in which, in use, the elenent to be
rotated is |ocated; a bushing |ocated within the opening; 5a worm gear
rotatably nmounted in the bushing, the worm gear being offset fromthe axi al
centre of the bushing such that rotation of the bushing noves the worm gear
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extends into the chamber in order that it can engage with the element which is to
be rotated.

The system preferably further comprises pressure containing seals between
the bushing and the housing to ensure that the integrity of the pressure containing

25 housing is maintained.

A handle is preferably provided for rotating the bushing, such that the
movement of the bushing into or out of engagement with an element within the
pressure containing housing can be carried out by hand. Alternatively, a motor or
other suitable drive means may be provided for rotating the handle. Typically, the

30  handle willbe adjusted by hand when the wellhead is at the surface, although there
may be situations in which the wellhead is located subsea, in which case a motor
or other drive. means will be necessary in order to rotate the bushing.

The bushing is preferably rotatable about 180°, although other suitable
ranges of operation‘are envisaged.



A drive neans is preferably provided for rotating the wormgear and this
drive neans may include a handle for manual operation or, alternatively,
may include a notor for rotating the wormgear. The worm gear is preferably
substantially tangential to the chanmber. 50ne exanple of the present

I nvention will now be described with reference to the acconpanyi ng
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sectional vi % (% I e L.ovent i W th the worm gear engaged and a
sl eeve int hngb@ ia&. @}p%n?:ﬁ&'&?awu%, ghu\kr.'@ . shows a wel | head housing 10 which
i s connected to tHdguieilishpyiga sgetiopal viewefiagahning taohyith ain adjustmentsieaveout
prevent ors (nigtp,a%gomn), by neans of a drilling adaptor 11. The drilling
adaptor 11 contains the rotation mechani smof the 20invention which is
il lustrated i n Fi Jugws 2Js @ocrgss-sectional vigwcefsthe presentiaventipnivath thg wermor e 13
therethrqggh dearp@itfaledd on a hanger running tool 14. A drive sleeve 15
havi ng an external_thread of helical grooves or teeth 37 is nounted such
that it is slidablfdWRi%iaCcrasRisecderRal dismeotdhe presentinyention witr the sermf t he
hanger runni ngbar 8RGaghd-andEsitARIS theldelivord;0 be | ocated in well bore
Figure 4 shows a three dimensional, partial section view of the present
invention with the worm gear disengaged; and
15 Figure 5 shows a three D sectional view of the present invention with the
worm gear engaged and a sleeve in the well bore.
Figure 1 shows a wellhead housing 10 which is connected to the drilling
system, typically comprising the blow out preventors (not shown), by means of a
drilling adaptor 11. The drilling adaptor 11 contains the rotation mechanism of the
20  invention which is illustrated in Figures 2 to 5.
A casing hanger 12 having a bore 13 therethrough is mounted on a hanger
running tool 14. A drive sleeve 15 having an external thread of helical grooves or
teeth 37 is mounted such that it is slidable axially and rotatable about the outer
portion of the hanger running tool 14. The hanger 12 is to be located in well bore
25 16 and, using the present invention, 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. A worm gear
17, 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
30 isshownin the 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
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
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2516 and, using the present invention, tensioned and adjusted in a single
trip. Wth reference nowto Figures 2 to 5, the drilling adaptor 11
whi ch helps to define the well bore 16 and acts as a pressure containing
housi ng. A worm gear 17, connected to an integral shaft 18, is |ocated
within a typically tangential bore 19, the tangential bore 19 opening into
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Mating extensions (not shown) at the lower extremity of the helical drive gear
or sleeve 15 engaged with slots (not shown) in the hanger adjustable landing ring

20 35.

A proposed installation procedure is as follows;

(1) The rotation mechanism, i.e. the worm gear, bushing and handle etc, is
placed and locked in the retracted position as shown in Figures 2 and 4.

(2) The hanger 12 with the casing string 40 attached is then run into the well

25  using hanger running tool 14 and the casing string engaged in the mud line hanger
system.

(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
landing ring 35 is clear of the landing shoulder 36 in the high-pressure housing 10.

30

(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.



A proposed installation procedure is as follows; (1) The rotation
mechani sm i.e. the wormgear, bushing and handle etc, is placed and | ocked
in the retracted position as shown in Figures 2 and 4. (2) The
hanger 12 with the casing string 40 attached is then run into the well
25usi ng hanger running tool 14 and the casing string engaged in the nud
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CLAIM5 1. A systemfor rotating an elenent inside a pressure containing
housing suitable for use with a hydrocarbon wel | head, the nechani sm
conprising: 5 a pressure containing housing having an openi ng through a
wal | of the housing into an internal chanber in which, in use, the el enent
to be rotated is |ocated; a bushing |ocated within the opening; and a worm
gear rotatably nounted in the bushi ngLAIMS worm gear being 10 offset from
the axial centre of the bushing such that rotation of the bushing noves the

wor m gear bt veeR sy8tefi iaNERatingCah (et NinddieCa préutd c8AGinthg tHaRisingr M gear

is intended to engage an elenent in the chanber and a retracted posrtion in
whi ch t he t3titahle fosuspwith athydaeaarben waliagas, the meehanismioemprisinghanber . 15

2. A system accordi P , L N,; r t Sit t he
wor m gegr al | ows %t rggse rgrr(%h?d@\nh%hqo\rqg?‘ﬁgkélbﬁﬁd;rsﬁﬁgeéﬁgn@g? oél tBAééwr]%%\?ed

axi al l'y fromusing inkeaabdnterrz0 $hambes irewhiohc iv dseyghe celemehteto oé aotated isr cl ai m
2 wherein, Ié{%%pe ext ended position, the thread on the worm gear extends
into the ch * 4. A systemaccording to any of clainms 1 to 3 wherein, in

the retracted abushing located within the opening; and
a worm gear rotatably mounted in the bushing, the worm gear being
10 offset from the axial centre of the bushing such that rotation of the bushing
moves the worm gear between an extended position in which the thread of the
worm gear is intended to engage an element in the chamber and a retracted
position in which the thread is not intended to engage an element in the
chamber.
15
2. A system according to claim 1, wherein the retracted position of the worm
gear allows the element within the internal chamber to be removed axially from

the chamber.

20 3. A system according to either claim 1 or claim 2 wherein, in the extended
position, the thread on the worm gear extends into the chamber.

4, A system according to any of claims 1 to 3 wherein, in the retracted
position, the thread of the worm gear is outside of the chamber.

25
5. A system according to any one of claims 1 to 4, further comprising
pressure containing seals between the bushing and the housing.

6. A system according to any one of the preceding claims, further
30 comprising a handle for rotating the bushing.

7. A system according to any one of the preceding claims, further

comprising a motor for rotating the bushing.
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position, the thread of the wormgear is outside of the chanber. 25 5. A
system according to any one of clains 1 to 4, further conprising pressure
cont ai ni ng seal s between the bushing and the housing. 6. A system
according to any one of the preceding clains, further 30conprising a handle
for rotating the bushing. 7. A systemaccording to any one of the

precedi ng cBai B A EyitéMeaccOrdIRg it6 1 dMinA 6ITRHTeih Ahe I IRindfld @lﬁt@ﬁdéﬁl%"ﬁw 8.
A system according to claim6, wherein the handle is intended to be

oper at ed nefAbefieted magually. syst em according to any one of the preceding
clainms, wherein the 5bushing is rotatable between 0 and 18Cf. 10. A system
according to any one of the preceding clains, further conprising drive
means for r8tati Agsystemvacaerdjeato anyl ona afytbeepreaeding dilaigns; ovhrainnthe0,
wherein 4 he . j jes l'e for manual operation. 12. A system
accordi nég t%géd")g'r% @?&b&@%ﬁ.ﬁ%%@??@e means includes a notor for driving
t he worm gear.

10. A system according to any one of the preceding claims, further
comprising drive means for rotating the worm gear.

10 11. A system according to claim 10, wherein the drive means includes a

handle for manual operation.

12. A system according to claim 10, wherein the drive means includes a
motor for driving the worm gear.



