ROTATI ON MECHANI SM Thi s invention relates to a

rotati on mechanismand, in particular, to a rotation
wore@banizssn f or use in rotating an el enent whi cPCT/EP2008/063694

| ocated within a pressure containing housing. The

speci fic application of ionis to a
type of well head systenmbgﬁ%%wgﬁ which is
used on wells with pre-drilled casing strings which
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speci fi E al iy inygplioniglates tog retatign mpshagismand, igadticular, to a rotation

Sysﬁﬁ@&héﬁb@n'fBV%@é'rﬁrromegbﬁr E%ﬁ%dt%ﬂ&ﬁ% Iocated wrthrn a pressure

applications in which rotation of an el ement
Pr eeONtANIBGMOHPIRDNg housr ng is required. In order to

connect pfes Qﬁvé] ﬁigp;‘flﬁ?hm He! Br%%eﬁl?mge?{“%nl R8% Bfpe of wellhead

t he surface, I"0Ca
pr odwysteino hnqnlvraafs (o bw;k?rwarmh i ased on helip mothi pdedirilled thsing strings

f head .t mud| t rfac e .
bR e B G T IrR Soahdf sh iU 1. Brist <sEeficaly Sppicable t
t he thiastiypeg of weplesd Systerac trrningsntichangg bl wiedhh rbtlﬁér&apphcatrons in

I d provi dfe means of adjustnment. which
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r ' ng. Thilg orddtdoiconABEPredrifed thsing %ﬁln@@ tBWSHhe%’&dat'tﬁe surface,
rotated, such that it is noved axially down the
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the surtace nding ring is rotate
an dermep.ng tool, which is in turn rotated by tubul ar
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mani pul ati ons down
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 present invention aims to provide a system which eliminates

30 the requirement 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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well (i.e. trips with a tool) which adds significant

cost to the drilling operation. Accordingly, the
WEe@9mOs263 nventi on ainms to provide a system wWhPCITEP2008/063694

elimnates the requirenment for an external tubul ar
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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 will be 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.



extends into the chanber in order that it can engage

wth the elenent which is to be rotated. The system
w@e@PesRhd y further conprises pressure contai NPCDEBMa/E63694

bet ween the bushing and the housing to ensure that the

integrit f. e nt ai ni ng. h i.ng .l s ,
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is preferably rotatable about 180, although other
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manual offEgatel ®is Qrc,roﬁl-zteijtiﬁﬁéliwah)o_fr ;}h@yrés@ﬁ{ dention with the worm
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One exanyHiguiefl 4 sRBwWBTLEREE dirf¥RdIbhANpHthl sE@WnbRew of the present
described with reference to the acconpanyi ng draw ngs,

i n WhYeEHON mithhe wWorBtasas disesgagedimad vi ew of a running
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Cross-sect Vi eW 0 resent I nven _
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oot S5 R VS SIS 25 fg e g
a t systenditymicalycrumhprigieg tHeablowet basvevitarsv(0dt Shd@n), by means of a
pr eséﬁiﬂitng 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 is shown in 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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invention with the worm gear di sengaged; and Figure 5
shows a three D sectional view of the present

w0 pooefosizen with the worm gear engaged and a sl PEW/EP1008/063694
the well bore. Figure 1 shows a wellhead housing 10

corr Dyt BB Rk Binbl 2adishte 1R Feloilhe e Bpt ¥ the bushing
meanwherd uadelrinternal prestape 0Sedls. 25Tarel 26 chhtlangp@dgm’eq‘rom within the

11 con? ins, the rotati on mechani sm of the inv_enti on
whi ce! E o 1@strated in Figures 2 to 5. A casing

hanger 12AhamdRI22 fd1obeatihg th@%h@ﬁlhé%ﬁl‘b\ﬁlcﬁamkege% marked to
a han r unni n tool 14. A drive Sleeve 15 having
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mounit RiseHyAgbBFont thel Seslle @bA R m’% Yofdls 'Mg f‘é@%@tion of the
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The tishier tcngngaget or w@en@ﬂm t:m wnrr\w@elar bdtarts189,a3d and 31 provide
usi .”rge%&e o‘?rﬂﬁ§l‘ﬁ5\§ taﬂﬂ\f@:ﬂ caﬂﬁ' tﬁe%%&l%%%nand adj usted in

a single now to Figures 2 to 5,
the dril Ilnrt@e dtsapgaged]ﬂosvmncl’metvmrp'sﬂtBd&‘rbﬁthetvhal bvaze 116 allowing

6 d acts as g, pressure containing housing. A
o SRR S B BBt s 15, i o
| ocat ed wntthe @ngagéecpp@@hdrysﬁmg&nﬁgaie ?th whPm ﬁléngages with the
I 1 to the we or
Lol b SRS o T R Bty o
posi Bdtlﬁ’ﬁxﬂaﬂy Ak @hatidnaflp @h H’é@nbeleﬁ&hﬁmg thd1t12 apalid se*&gfé%i Elﬁa retalnmg

to any extent. The wormgear 17 and’its integral
18 di¥ 3t Hhabppdarsumtiag |t1H|l$10@nrtﬁ<}m lﬁghemamerc‘ri h)aeneans of a

162261%%%@53 &nd’ QSL?rereaUﬁ bA'ﬁQh W ﬁrqgogfy is threaded

rong ring uch t 'S ro
20. ta tlﬁeb éam 8t ofatrmeu mmwgehemmmg mgalawdih the adjustable langing ring 35

nadPd bt SRR R HE YL Hy g s Pits hE Tancing ring.

pressur e Matiny emtér‘mmmst(het shelin) bihe loher eﬁtré‘mnsdbﬁhéﬁef@ﬂ drive gear

t at bushi S Vi d d and |s cl ear |
o Rialkeup 5 atoaged Mt ietS Matnen ! Hehacenogeadiudiabiedanding ring
2@ngaged and the position in which it is disengaged

fromthe sleeve 15. A lock pin 28 controls the 180
r ot at i on AoPropgaed 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.



bushi ng to engage or disengage the worm gear. Ports
29, 30 and 3 1 provide neans for flushing and

wo adwwiosR63 ng t he nechanism In the di sengaged POFEP10081063694

the worm 17 is clear of the well bore 16 allomﬁng f ul

access do t wel l. in th onyve nne

t he engaggg Iﬁgﬂa&opl 3h‘ SSHN Serf%( ﬁﬁﬂ CEya}‘atnﬁa ti‘r‘ﬁ pPyvered actuator,
engaxgﬂSewithél wion® 1Rtd I‘tgaﬂ@tftﬁéiHeﬂcéllfdrﬁ/B éé@HISC\ﬂltucﬁlrm wen hrotates the
gear or. sle s itemis slida mount ed

axi a?f“}'"%@grﬁ l?'?'%ﬁ%ﬁa" C%eﬁé%@“dﬂﬁﬂﬂ%ﬁs f%movqaiown axially on

and the HapgeF €2 tﬁ&re%yrpf%l‘llﬂbrlhé‘Eefdd“ﬁn@e?gea—hﬁ% B@\W%th the rmg, as the
runni ng tool 14 i s connect ed he hanger 12

8f ahelipldiivesgeaird fisedesiide b@@h?élamanm rﬁtaﬁgea”y around the hanger
adjq%h?mpqo&applng ring 35 is threaded to the | ower

part hanger running tool, with the adjustable

| andi ng r@hyVis bwreaped| resisthnands sbtrinetithio inglidates thae the hanger

‘;\/Lf:’}én GstgﬁenSId”rggjuﬁqﬁg?%nﬁgmﬁﬁéﬁy&qﬁg'l rﬂq‘i'@é’% |q%;ﬁ4ti9the wellhead
of tt10e Aethiscthe othe\we@earn the laﬂdﬁ&y@trlﬂ@ 43ﬂg3@§£bd/\/i th
151 g a5 %) SRS HEbngeeH ST Betharst Bekatlindne SUisted positon shown

f ol liewsguréd » ahaes é@&tﬁﬂh'a@fheﬁﬁ@rhﬁﬂ‘? %mlohge‘? e gageththe teeth 37 on
gear bushi ng and handl e etc, is placed ocked

t he thehelical dveaent .%rbssgugmfcsmtlpﬁ oftthgda@@nq sHing would release the
(2) SRR t

is thﬂ@?e?ﬁﬁﬁﬁ%ﬁ%@l Mﬁé}n&mﬁm néq%atﬁgéérw%gﬁﬁfnﬁ rEf}f‘eU?ﬂ)ﬁhe landing
and stig ard ruiging tophty thagagace. icomphetewith the helitaligee gear.
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 4 1. At this tinme, the

hanger adjustable landing ring 35 is clear of the

| andi ng shoul der 36 in the high-pressure housing 10.

(4) The wormis then engaged, by rotating the handle

t hrough 180 and | ocked in the engaged position in

Figures 3 and 5. This neans that the worm 17 is

engaged with mating teeth 37 on the helical drive gear

15.(5) Rotation of the wormshaft 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

WO ea0a5ne3 causes the anding ring 35 to nove dPGHEP2008/063694
axially on the hanger 12, thereby pulling the helical
drive gear 15 down with the rid;T%l the helical drive
gear is free to slide both axi ﬁnd rotationally
around t he hanger running tool 14. (6) Wen increased
resiit anc& S ob{ ained this indicates that the hanger _
adj ust abl @ SYSIRE) g etRting aelemeny insilo 3 piesptecqniaining housing, the
| andinaeh&tie|cdmipridthgt 1 the wel | head 10. At this tine,
the weight on the landing string 4 1 is relaxed. (7)
The wor m Geliespuret ¢paaipingdiaysingohaving a dpeningethrough a wall of the
retr b A, Fl S a :
{he. e, B ahy BRnEI arker T WHES IS af o58g R rotaed is
hel ileeatedri ve gear. Subsequent rotation of the |anding

string wo : : runni ng tool 14 from
t he hangeérJEQ%'ﬁé Eogrggeod;/\k@?'ﬁ?\?ﬁg%em@qﬁngval of the
| andi ng s wb;]rg gﬁad;]otaliqablylngommedi it thetm.eh%glrvfsr@mor'&n gear being offset
omplete with the heljc rive gear, )
1§t o =131 S ohihea sl suclaPak ot Bushing moves the
contadrii §earsBIweed antdxeenied pRBits A ARRhi thée AFead of the worm gear is

pressure contai ni ng housing having an openi ng through _
a walended faRngzgaaNEEmentd Hie gha anda ed pesition in which the

whi GhrealdNs Hé@intén'&%dfhib %H@ﬁ@e 50 eREn &GRS Hapdpcat ed; a

bushi ng | ocated wthi e opening; and a worm gear

rotatably nounted in the bushing, the worm gear being

19f fset f Wgﬁttﬁ@ %&éﬁi%ﬁ%@ﬁ ?IWhgl%lrpfﬁ%mgggct%éﬁ)&a&lﬁﬁtgﬁ the worm

rotation o nmoves the wormg
ext gededlqyostheietement withircthetiteriah cleardberf totbeaemaived grafly from the
IS i'ﬂtaﬁw@%?d to engage an elenent in the chanber and a

acted"

retr position in which the thread is not intended

to engage an elenment in the chanber. 2. A system
acc rdi\rll\%rto claiml1l, wherein the retracted position
e

of t WHieTracordjog t@ gihen) aBni ohiclaimr? wherein, in the extended
20 Nt oBitibn CthahRiadton the WAL extdndk ivtoth@BhaMBer.

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 comprising
a handle for rotating the bushing.

30
7. A system according to any one of the preceding claims, further comprising

a motor for rotating the bushing.



chanmber. 3. A system according to either claim1 or

claim2 wherein, in the extended position, the thread
worooplss2ebr m gear extends into the chanber. 4.PEI/BpRD&0G3694

according to any of clains 1 to 3 wherein, in the

retrgcted,position e thr f the worm gear i.s.

out s?de of' ée@@%ﬁng d40°G g&/ t&ﬂeé‘a'ﬁoﬁhﬁl iﬁ@c{l% IS, fyfended to be

one operatedl mandallyo 4, further conprising pressure

contai ning seals between the bushing and the housi ng.

6. A system according to any one of the preceding

claigs, fHsiSBM FRBRIihGH g%n@@ﬂie%ré@édnﬁé’&lﬁﬁﬁ@%ﬁe’?@nthebushmg
bushing. 7. A system according to any one of

Br ec'édpﬁéahi"?é?w'éeenf%?ﬁ%éﬁoconpr| sing a notor for

rotating the bushing.8. A systemaccording to claim®,
wherein the handle is intended to be operated

manutl-| y. Agystem ageording deany diengf the paegedingecleims, figrther comprising
prec | shing is rotatable

bet\/\@g) q%egllﬁsai‘oﬁ%taﬂqgfh% \nomgg%uaccor ding to any one

of the preceding clains, further conpr|5|ng drive

for,rotatin stem .
1 coTti ngP e B ol Tratar i vinetdin AT Rgans ncludes a handie
I nclfoglamnaaheethord.or manual operation. 12. A system
according to claim 10, wherein the drive neans

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

for driving the worm gear.
15



