1 RUNNI NG TOOL W TH | NDEPENDENT HOUSI NG ROTATI ON SLEEVE CROSS REFERENCE TO
RELATED APPLI CATI ON [ 0001] This application clains priority to European

Pat ent Apwbi2eatiozs77No. EP10153868. 4, entitled "Runni ng PowlusW¥inie1923

| ndependent Housing Rotation Sleeve", filed on February 17, 2010, which is
herein incorporated by reference in it1s entirety. BACKGROUND [ 0002] Thi s
section is intended to introduce the reader to various aspects of art that
may be related to various aspects of the present invention, which are
descri bed and/or cl aimed below. This discussion is believed to be hel pful

in providi NQUKNRINGAGOL WITH INDEBERDENT FOUSING ROTATION SLEEVMES a better

under st andi ng of the various aspects of the present invention. Accordingly,
it should be understood that these statenents are to be read in this |light,

on,7S! SRt AR Beeq AN | be epprectted ol and

[0001] This application claims priority to European Patent Application No.
EP10153868.4, entitled “Running Tool With Independent Housing Rotation
Sleeve”, filed on February 17, 2010, which is herein incorporated by reference in
its entirety.

BACKGROUND

[0002] This section is intended to introduce the reader to various aspects of
art that may be related to various aspects of the present invention, which are
described and/or claimed below. This discussion is believed to be helpful in
providing the reader with background information to facilitate a better
understanding of the various aspects of the present invention. Accordingly, it
should be understood that these statements are to be read in this light, and not

as admissions of prior art.

[0003] As will be appreciated, oil and natural gas have a profound effect on
modern economies and societies. Indeed, devices and systems that depend on
oil and natural gas are ubiquitous. For instance, oil and natural gas are used for
fuel in a wide variety of vehicles, such as cars, airplanes, boats, and the like.
Further, oil and natural gas are frequently used to heat homes during winter, to
generate electricity, and to manufacture an astonishing array of everyday
products.

[0004] In order to meet the demand for such natural resources, companies
often invest significant amounts of time and money in searching for and

extracting oil, natural gas, and other subterranean resources from the earth.
Particularly, once a desired resource is discovered below the surface of the earth,
drilling and production systems are often employed to access and extract the
resource. These systems may be located onshore or offshore depending on the
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nodern econonm es and societies. |Indeed, devices and systens that depend on
oil and natural gas are ubiquitous. For instance, oil and natural gas are
used for woebiiim2&7wi de variety of vehicles, such as carsT/mkoploaryes,
boats, and the like. Further, oil and natural gas are frequently used to
heat hones during winter, to generat eszel ectricity, and to manufacture an
astoni shing array of everyday product [0004]In order to neet the demand
for such natural resources, conpanies often invest significant anmounts of

time and |gRAfR bk éé‘s?ifeﬂmegeurfcer F%’Pl‘?le Eﬁ%&éﬂéﬁls‘;%nerél iHEI@Hegag and ot her

subt erranean resources fromthe eart Par nce a desired
resour ce Wellhtiasassermbddy thedugh whichdie f%&@&lr@f istehxéragtedt W heseiwélinegdand

Mhase. systnt iy ) RoRabeh ERRRDED arebai bR Men BRbR o ines 2 o

| ocat i on mdngersiealvesdfitie ondgies, ahdrthé éke, thaicdoros HelRg gﬁﬂ/@lr@kiractld‘rrcl ude a
wel | head assenbly through which the resource is extracted. These wel | head
assenbl i eP§BYOMScl ude a wide variety of conponents, such as various
casi ngs, hangers, valves, fluid conduits, and the |ike, that control
drilling and/or extraction operations. BRI EF DESCRI PTI ON OF THE DRAW NGS

[ 0005] Var BRIEF DESCRIPTIONSPE THE DRAWINGSNt ages of the present invention
il [0005] Various features, aspects, and advantages of the present invention will
become better understood when the following detailed description is read with
reference to the accompanying figures in which like characters represent like

parts throughout the figures, wherein:

[0006] FIG. 1 is a block diagram that illustrates a mineral extraction system in
accordance with certain embodiments of the present technique;

[0007] FIG. 2 is a cross-sectional view of a housing running tool having an
outer sleeve configured to rotate a housing without disengaging the housing from
the housing running tool in accordance with certain embodiments of the present
technique;

[0008] FIG. 3 is a cross-sectional view of the housing running tool, taken
within line 3-3 of FIG. 2, prior to contact with the housing in accordance with
certain embodiments of the present technique;

[0009] FIG. 4 is a cross-sectional view of the housing running tool, taken
within line 3-3 of FIG. 2, in which a tapered portion of an inner sleeve of the
housing running tool is in contact with a shoulder of the housing, and a key
coupled to the inner sleeve is engaged with a slot of the outer sleeve in
accordance with certain embodiments of the present technique;

[0010] FIG. 5is a cross-sectional view of the housing running tool, taken
within line 3-3 of FIG. 2, in which a key coupled to the outer sleeve of the housing
running tool has passed through a slot within a protrusion of the housing in
accordance with certain embodiments of the present technique;

Page 2 of 24



beconme better understood when the foll ow ng detail ed description is read
with reference to the acconpanying figures in which |like characters

repr esentwbi2kar/p2870s t hr oughout the figures, wherein: [@Q0AISEIGO623S a
bl ock diagramthat illustrates a mneral extraction systemin accordance
with certain enbodi nents of the prese technique; [0007]FIG 2 is a
cross-sectional view of a housing runmng tool having an outer sleeve
configured to rotate a housing w thout disengaging the housing fromthe

housi ng rmBFj(')ngf@le s %%g-rsgéﬁ&?alW&Po%ét@ugin%%]ﬁﬁimg(@ﬂ?ta‘ként he present

techni que; FIG 3 I's a cross-sectional view o ousi ng runni ng
t ool , t akwithiniingi3a3 bf h&. 2, 1 whidhlitae irmer staaye is fully@mgaged withithehe housing in

accordan Lt h certaj di ner f £ r ' . JOOO9]FIG 4
e o ool R RIS TR T BrBonl R o RE s Bk Chin 1 e
3-3 of FI [ ,ch a tapered portion of an. inner. sleeve of the housing
Cunning (012 < Pitch e oS SRERTnA R B8t Ring BisB i Budha Koy
coupl ed twittingine BB bf BIGeY & ivdicengRpeslriddctbf e kdf isah cobhricbwitera sl eeve in
accordance with certain enbodinents of the present technique;

bottom surface of the protrusion of the housing in accordance with certain

embodiments of the present technique;

[0013] FIG. 8 is a cross-sectional view of the housing running tool, taken
within line 3-3 of FIG. 2, in which the key is disposed within the slot of the
protrusion and the outer sleeve may rotate the housing independently of the

inner sleeve in accordance with certain embodiments of the present technique;

[0014] FIG. 9is a cross-sectional view of the mudline hanger running tool,
taken within line 9-9 of FIG. 2, in which the wash port is in a closed position in
accordance with certain embodiments of the present technique; and

[0015] FIG. 10 is a cross-sectional view of the mudline hanger running tool,
taken within line 9-9 of FIG. 2, in which the wash port is in an open position in
accordance with certain embodiments of the present technique.

DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0016] One or more specific embodiments of the present invention will be
described below. These described embodiments are only exemplary of the
present invention. Additionally, in an effort to provide a concise description of
these exemplary embodiments, all features of an actual implementation may not
be described in the specification. It should be appreciated that in the
development of any such actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be made to achieve
the developers’ specific goals, such as compliance with system-related and
business-related constraints, which may vary from one implementation to another.
Moreover, it should be appreciated that such a development effort might be

complex and time consuming, but would nevertheless be a routine undertaking of
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[0010]FIG 5 is a cross-sectional view of the housing running tool, taken
within line 3-3 of FIG 2, in which a key coupled to the outer sleeve of

t he housiwg 2ourmesTg t ool has passed through a slot w thiPoTaSpeios1933 on of
t he housing in accordance with certain enbodi nents of the present
technique; 3 [0011]FIG 6 is a cross-sgectional view of the housing running
tool, taken within line 3-3 of FIG 2,"in which the inner sleeve is fully
engaged with the housing in accordance with certain enbodi nents of the

pr esent t@é‘% | GAHSYicalti fach 18SS oBBRin i\HaSWOheagehousi ng
runni ng tooll, ’t%{&acr?&@mﬁ’t]ﬁd;h%%eacg@gq%@ IeziééGO gﬁﬁ iégp\%hli \cha%a gﬁogtb?urer‘?gce of
t he key i&f this digghesuse. with a bottom surface of the protrusion of the

housi ng i n accordance with certain enbodi nents of the present technique;

[0013] FI G0087] s Whandstodeaing eteatents efwafoushembadisients ofuhaipnesendol , t aken
the prot s aRTafle #hfesceer i dbbe ahyort: arERASe ey PrbitsBaent  y o
the innerarglgrever horexstane érmesntyd The aemigticontrisiy, midisding,” khe present
techni que"having” are intended to be inclusive and mean that there may be additional
elements other than the listed elements. Moreover, the use of “top,” “bottom,”
“above,” “below,” and variations of these terms is made for convenience, but

does not require any particular orientation of the components.

[0018] Certain mineral extraction systems configured for subsea operation
employ a housing to support a casing which extends between a jackup rig or
platform drilled rig and the sea floor. At the sea floor, a mudline hanger serves to
support the casing from the sea floor to the mineral deposit. As will be
appreciated, both the housing and mudline hanger are run (e.g., lowered toward
the sea floor) by running tools. For example, a housing running tool may be
employed to run the housing, and a mudline hanger running tool may be
employed to run the mudline hanger. Once the housing and mudline hanger are
landed, cement may be injected between casings within a region below the sea
floor. To ensure that cement does not interfere with operation of the mudline
hanger running tool, drilling fluid may be injected into the casing to remove
cement build-up. In certain configurations, the mudline hanger running tool may
be coupled to the mudline hanger by a threaded connection. In such
configurations, the mudline hanger running tool may be rotated to partially
uncouple the tool from the mudline hanger, thereby exposing wash ports which
facilitate a flow of drilling fluid between casings to remove excess cement. Once
the cement has been removed, the mudline hanger running tool may be rotated
in the opposite direction to re-couple the tool to the mudline hanger.

[0019] As will be appreciated, the mudline hanger running tool may be
driven to rotate by rotation of the housing running tool. In certain embodiments,
the housing running tool is coupled to the housing by a threaded connection. For

Page 4 of 24



[0014]FIG 9 is a cross-sectional view of the nudline hanger running tool,
taken within line 9-9 of FIG 2, in which the wash port is in a cl osed

posi ti on Wo 2aticiloestance wi th certai n enbodi nents of the preaspiioenni que;
and [0015]FIG 10 is a cross-sectional view of the nudline hanger running
tool, taken within line 9-9 of FIG 2,.in which the wash port is in an open
position in accordance with certain er?oodi ments of the present technique.

DETAI LED DESCRI PTI ON OF SPECI FI C EMBODI MENTS [ 0016] One or

nore specific

ebod! ren ! 38 HEAEBAcohUARF B Bbldonlif AS6 LOAGE iHEtaMo Haese

descri bed enbodi nents are on

exenplary o

resent | nventi on.

Addi t i onahdusjng viadeft-bandratation pf ibeitdel, and tmdecauptiethertopt from thé t hese

Gecori pec R uTRbEne L kore i 8] 2R, RepREly hERBERN oY °°

devel opremdtwetn amny nidihe Aahge ruhnipheosirdrat themudimel argey nedydeneer i ng or

desi gn project, nunerous inplenmentation-specific decisio
achi eve t@?@é(ﬁé‘# grouple @638‘?' 5

s, nust
ftp iy BaANger \ Eﬂhta@a%ﬁ?ﬁtloé‘ré}éhth% and

be made to

syst em r ehajR8ugiRdne Y5d| RS tHehaHdRe vROBRIHALTh&tioWd ik {58Y. aduehfd om one
I npl ementation to another. Mreover, 1t should be appreciated that such a

devel opnesnfighfadion, iieghusiig reonislogr0kEAdorlatEincorighirang, ditsetiondurel
never thel g5 dheinliitid M IR 1o 10 The 1B ARRR AEFHA- RN 061923 4

removal process is complete, thereby closing the wash ports. However, if the
torque required to close the wash ports is greater than the torque which couples
the housing running tool to the housing, the tool may decouple from the housing
before the wash ports are fully closed. As a result, a flow path may remain open
between casings, which may be detrimental to mineral extraction operations. In
addition, because an operator has no indication of the state of the wash ports,
the operator may not know if corrective action should be performed.

[0020] Embodiments of the present disclosure may enable the housing
running tool to rotate the housing in either a right-hand direction or a left-hand
direction without uncoupling the tool from the housing. For example, in one
embodiment, the housing running tool may include an inner sleeve having an
exterior threaded surface configured to engage an interior threaded surface of
the housing to rigidly couple the inner sleeve to the housing. The housing
running tool may also include an outer sleeve disposed about the inner sleeve
and including a key configured to selectively engage a slot of the housing such
that rotation of the outer sleeve drives the housing to rotate when the key is
engaged with the slot. The housing running tool may further include a retaining
ring coupled to an interior surface of the outer sleeve. The retaining ring is
configured to support the inner sleeve in an axial direction, and to enable the
inner sleeve to rotate with respect to the outer sleeve. In this configuration,
substantially all torque applied to the housing running tool in a circumferential
direction is transferred to the housing via the outer sleeve. As a result,
substantially no torque is applied to the inner sleeve, thereby ensuring that the
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design, fabrication, and manufacture for those of ordinary skill having the
benefit of this disclosure. [0017] When i ntroducing el ements of various
enbodi nenwe 20f1/toks7pr esent invention, the articles "a," Pcanis2o1owbm23 and
"said" are intended to nean that there are one or nore of the elenents. The

terms "conprising,” "including," and 6havi ng" are intended to be inclusive
and nean that there may be addi t| onal eI enent s ot her than t he Ilsted
el enents. Moreover, the use of "top," "bottom" "above," "bel ow," and

vari ati onﬁnéﬁs|éé\¢esrent£ﬁ§§ottt;ﬁemﬁnémuwafmgn)]% PUling9ssingr require any

particul ar orientation e conponents rtain mner extraction
syst ens confiinguoeld for subsea operation enploy a housing to support a

casi ng whi ch extends between a jackup rig or platformdrilled rig and the
sea fl oor[.OOAtl] t hElG.eh i$ bdoock diagrathithat iIHasst@es :aer&rebodimemlm]b@rmirtdnal casi ng

fromthes Ioor be a ated, both the
housi ng a 8”|§¥é %ni}g "EB 'ﬁ?ﬁt agggd“'”er%m% t'PBv@f'sgg ib & tbleoor) by
runni ng twﬁf@ure%prtoe@mbte va&idueushingrdisinahag naehl rmgomegmhomamgto run

the housing, and a nudline hanger running toal nay be enp ed to run the

mudl i ne H%M@B@Garb%%@ GhQ"IQBQéqrﬂT@“HﬁHg%ﬁ)d@ﬁ ¢RAfigH 'aheﬁt $ eSdRifent nay
be injectipd beteep t—‘h'%S Péb%n‘f“érﬁb ﬁﬂeﬁ?gth%nnm?érgt"’e%ﬂﬁct .gét@ﬁf 10Tf3 ensure
that cenent does not erfere with opération o mudl I he hanger runni ng

t ool , dricdnfigyred fior dulnma breeratiprsc(eegl, fortaxtrahéorcakimingrale bearathetheesseant

DUt b ) O A8 b A D RS oG Reo, 4 PR g £ T b
conf I gur a8 o afjaekupLy bna F’Wﬂgﬁf d'”wmmlglgatta)ghrfa@ymef tat sdedsto.gpartial |y

uncoupl e the tooI fromt i ne_hanger, . t her ebg FOSI n? was h ports
whi ch f ac?98eat¥!fa 9. )oonFO’Eﬁ’qqt‘Prl 3 exisNds bemukenPlaeimgle 1o ar eI excess

cement . g@itégbsg% Fd%ﬁFéH b@ﬁéatﬁetﬁé SN br iniglina!gb! n,g Jtaﬁn@em exfdHeg t ool

my be r int eop05|te direction to re- coup e tool to the
nmudl i ne Haragh. thecrapgior il to psevide s &@Nmaubew@nnthtelmm@raiaie@@snt 20nni ng

t ool .rmyeﬁr:rgd gté Y@L 140t AL &Ry SO b8fén05e|<§\netﬁé°8§ﬁ ru{@'sﬁﬂle%qgl I n

certain nments;” the housing funnrng tool 'is cou to t ousi ng by

athr ead&dtpp@rtrteetcaetmg Hoand vavtanmélem@itewﬂlthirﬂ&deﬁsm%smmas aEindpe
configured to cou he tool to the housmgpwa and rotation of the

t ool , J‘%@%%@B&Bf@ W%@OFIE’SPGF‘%S&H”{'HWGWJB 'Q”Q@Qd%qrﬁﬂt‘erﬁéﬁﬂ”%togtl on of

t he tooI ofeB¥&isel y, the threaded connection between the nudline hanger
runni ng tool and the nudline hanger may be configured to couple the tool to

the hangeoospp rilalthe BAset @bAARENGH, thE®abPl 24 RLREBARIRIRLSHE T 00

fromthe hanger via [eft-hand rotation of thé tool. Tn suc .
confi gur a26 ah tha merfacgid#rand armmudine: bangdrs2g at theeded hloar 22ghhs hdhdpe

di rection B i l~,ne
hanger  of e RO Rodolfq BHck RN ARRA LM Mk LRI oP il BaHgioar®, 1o
wash por tﬁetw&ﬁﬂhersuridcem at?dr m@esemm’:]rzazﬂ VTINil_eCthESmdd_hﬂe vnmlgleptzst shl S
greater t t he torque ich c s the ing ru n|n 00 o the
housi ng, GaMHOHES) q@étt@&pwggﬁtgntet@h%mgﬁﬁt@% RESR2 BBKL s ar e
fully cl Otﬁédmln‘é?’aladé&%ﬁ' 0. aInf ttﬁé!"d%ﬁﬁ@hrﬁﬁdnrﬁtéabv'élg?@%? tlﬁétc\!&‘ﬁﬁg QQstngs
whi ch may be detrinental to mneral extraction operations. In addition,
because atisitipetestdser agtiple pos anodhe 6pnduriost Githergby deeraasity $easss, the

operator in R JoRAUEbF 180T IhSEHaN? eftioaRReriE O nBiRG 2598 Bllpled to

the conductor 18 at the surface 14 by a first landing ring assembly 30, and the
mudline hanger 28 is coupled to the conductor 18 at the sea floor 22 by a second
landing ring assembly 32.

[0023] As will be appreciated, during assembly of the mineral extraction
system 10, the housing 26 and the mudline hanger 28 are run (e.g., lowered) into
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[ 0020] Enbodi nents of the present disclosure nmay enabl e the housing running
tool to rotate the housing in either a right-hand direction or a | eft-hand
di r ecti orwoizohioees7ancoupl i ng the tool from the housi ng. PEwrUSexianpioe3 i n one
enbodi nent, the housing running tool may include an inner sleeve having an
exterior threaded surface configured t7o engage an interior threaded surface
of the housing to rigidly couple the i'nner sleeve to the housing. The
housi ng running tool may al so i nclude an outer sleeve disposed about the

i nner sl i } ' I i e sl ot of
t he housietﬁé%s?ﬁg CJ['to Eg?q%?%tlﬁgﬁﬁ%ﬁf Fe%?@fgbg%ig g? tsqhé@ etﬁ%ir%ni{/rgéé{tp ﬁe hghtshl%ng to

r ot at e whegusinge2&k &ycouplethipag ddusing tiunnieg $0a 34, The theposidiige hangermeP sool may

out er 51 e Bl Andd 1nfRdRisRr pho Sl e PUEHE Fafs ST eeve
i n an aximhnithgrteot 8&enasdcot scoupheatieemiubiing haegerst® &y ehd oaging @4eabvieh
respect to the outer sleeve. In this confi %_uratl on, substantially all

tor que appriregding f‘ﬁ@gq’fo%%i Ay F%WH@'”QJHP NG 9oL B SRS dhcrHPledieect i on
i's transfialsad be tb"fdhﬂHé's‘ﬂ%%’Bg. e QHliRG HiRPY8: IofertHeestdlk (e.q.,

substantially "ho torque 1S applied to the Tnner” sleeve, thereby ensuring

t hat the GASITD24/ MO2BTY PETY 1IoudigEobangeririneingspeles Massiingd @ndpl ed t o

he housi . NS . : .
bl ock dr siarusitd el seD 86 he SolBabra A o Athe refidérkbbify ') o, &
10. The ifingiassemtisig 32 areyagles exshiqutdarcsf thy sbadudtor ¢an Tive ousfrigglandithgt o

extract various neral s and nat yr resqur.ce i ncl udi ng hydr ocar bons
(e.g., oirl'n%wrgl}‘lgbd? © ,?ecgtpatbgﬁpp '1‘19’[8'6?%'0 i nj ect substances into the

earth. In the prgaent enbodi ment, the mineral extraction sa/ﬁstem 10 is

confi gur 9028}l s %H‘%H&dﬁf‘?cﬂ%@@é?&: ang ghe QQPF'QGtQ_Q)HaY)? eﬁe'@ﬁij_%d’beneat h
the sea féé?ﬁéﬁt-isﬁﬁeétbdﬂ petdédtthe dddthg DA 8h&lantathEREdsimy (Y Sh8WhiLRithidc! udes a

platform 12, such'as a jackup rig or a platformdrilled rig, at a surface
14 of thea segiondelaw ¢he seadlaar 2gul The boesing renrivadoet It isthesxdrieistof r om t he

| at f ] d i , . t .
i i ne 20 8 UGG 20, FRAGY (At ResRETEnhg RE4nEdind B8hed & ¢ o
gat h Ibe'lt3 Wlaanin@hﬁommegaﬂhtectﬁpszrhttco&ﬂgm?oh,hthesmufliit;e?aﬂr@ermnrdi;%mtssﬁd in

et al el ow, e conductor ser O.,.Suppo e Ccasl ang vari ous
el erent s 4 GHPIFEL R CaBHIo 120t By T R Sh GG Olin GRS LRBRY,
conponent &Rl 4raks ARG ARG IUAGIRNE6SE BhMSsathe S¥6ITECk R ARESRKI ONS.

[0022] In the present configuration, the casing 24 is supported by a housing
26 at t heooff ieemudlinghdanderudBi Herekin §¥pOSBY Arashheoréea heowask porias wi | |

b : . o . . : £ th
casi hg o4 BaTiRbe BNARUS Hefeh oA ARG B LR ofdng 98591 ah ety S hel "
hanger 28outer cagihg.gWrélihg Huidugpporud’tis éheve pgimpedfthtdughcthsi cagirg2dhetndeen t he
fl . 22 d.the m d it 20. Inthis. fi tion, th i ght
of 't he caBforgBRhsaang rgte WG Rersntiers By tehdifd Sembah Bt AvciBuct or

18, t her elyy péegs&nshd nwdiihesBanddr uRningetodP BBUSA@thd GnudiheC RERGArN2S.
enbodi ment's, the housing 26 is coupled to the conductor 18 at the surface

14 by a fkinaily,ItAAdIGHSING Ay INiRG éoMll §4 3D otaiRdl tmEna0aPPsiEe HERYEN tBre-s

;ggg'ﬂgf‘ytgaéfpﬁ?th‘éorﬂgb‘lﬁ%eoﬁaﬁg%r%nr‘iiﬁét&tﬁ%eftb‘?r?é RRliRY hang&ed | anding ring

[0025] In certain embodiments, the housing running tool is coupled to the
housing 26 by a threaded connection. For example, the threaded connection
may be configured to couple the tool to the housing 26 via left-hand rotation of
the tool, and to decouple the tool from the housing 26 via right-hand rotation of
the tool. Conversely, the threaded connection between the mudline hanger
running tool 36 and the mudline hanger 28 may be configured to couple the tool
36 to the hanger 28 via right-hand rotation of the tool 36, and to decouple the tool
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[0023] As will be appreciated, during assenbly of the m neral extraction
system 10, the housing 26 and the nudline hanger 28 are run (e.g., |owered)
into 7 t hwocondwes7or 18 toward the m neral deposit 20. Bamiusgomioeisesinni ng
process, the housing 26 is coupled to a housing running tool 34, and the
mudl i ne hanger 28 is coupled to a nudk%ne hanger runni ng tool 36.
Specifically, the mudline hanger running tool 36 serves to couple the
nmudl i ne hanger 28 to the casing 24 above the mudline hanger 28, and the

nousi ng 1 SETHAA 1RO haRfeR o S Y AaHR! Ridldh BPUREN IS8 Ty di g

string 38. T rilling string 3 owers t st ack .g., casing 24,
mudl i ne heondiguraien, thedhousind smydng teeiris mgtatesbin 36|,ghhbaed ieiiyeoratal rérousi ng

g asscitim B bfibfpe daroBRoED ol Had s SR AberRB fher Ry
e muidl | e nanger o ana s 'ridj‘ﬁgﬂ'?fa’“h@?bﬂf'vdf"?eg‘ﬁ"‘?iﬁgﬁg”é‘??%“ﬁ%flsAf e
i njected 'B ﬁU% KeAER] IRycloge dRe "Qgﬁsrbﬂ?ré?r I gEgake (Naptth §H8WHG Wi n a

region beéd?)#léshﬁﬁesr%smchﬂfnnﬁ?g tobNfo hﬁé’ﬁb@n% BBt doP Rla X%ndg%PFé“ﬁ&ndr' ven

to rotate the housin her eby rotatla% he' casing 2 he mnudl i ne
hanger r uhaihfysingoR6 fOfBﬁh@W@%ﬂr@@@wrﬁz yiclenest | /8 a taseltradiovheathanger

runni n9. 198} «hal? oBOHRCAeb® 1HEGHBHE bRShd 08RG ABahY R iEAdEdhy
connecti on. sequently, rotation o e midl'i ie” hanger runni i ol 36
causes thﬂhlbbmmayBBetd@tmaemtaaid wirzaglkexatdctioh opbeationg! llneldhalogebeé’a&set her eby

h t Th, t t ish a fl t h bet
nori or 9 OPRBIL RSP D4 AR AP B e AT O LE QAR MY N4l | ng

fluid or gigwdit cbfrethiRNadlioRReBUIdBOPSHorhiRy. casing 24 and into the outer

casing via the wash ports, thereby renoving cenent that may build up

bet ween t 026] dl i n¢chaRgent rﬁamalnrggrdrﬁmg 3601an4 |Eh€ormg@lréd“%o%'f‘él§rth%8

Finally, he. ousing running tool” 34 Is rotated in the opposite direction
to re-coumusinhebrindtiihee ehimigeand onrighihaod|dirsstien witheumderou@ingaifger 28.

[0025] I n t o the
housi ng r?daﬂfrﬁr@gjog%goﬁ%@ctp?o%% r eleﬁbp%lcmgal Sﬂ%?hrgéﬁ‘éﬁ@ﬂw ection
may be cowobi @4r edayt cbn@lodml&n titgert gevbohbviag hamlsemgnc%twneadé@fgurfwed
rotation of th%qﬁool and ecoglet et mthe ho mgggg Vi a

ri ght - harfPYig %eﬂga%é‘”t@ rior GRiRAe e‘W Rr iRiRg ntr‘?e'&

bet ween t&eipBiHe iRReNABERS td HBHIWINGOR8. $ﬁeﬁ893|hg@uﬁﬂ4ﬁé kot SQ@HQVJQIS%S nmay be
configured to couple the tool 36 to the hanger viarTig hand rotation

of the tobflude, ara@gtqroslg@cq)grgp@sech@bpgbnh@|nner sleeve and |nclud|ng a key
configured to selectively engage a slot of the housing 26 such that rotation of the

outer sleeve drives the housing 26 to rotate when the key is engaged with the
slot. The housing running tool 34 may further include a retaining ring coupled to
an interior surface of the outer sleeve. The retaining ring is configured to support
the inner sleeve in an axial direction, and to enable the inner sleeve to rotate with
respect to the outer sleeve. In this configuration, substantially all torque applied
to the housing running tool 34 in a circumferential direction is transferred to the
housing 26 via the outer sleeve. As a result, substantially no torque is applied to
the inner sleeve, thereby ensuring that the inner sleeve remains coupled to the
housing 26 during rotation of the housing running tool 34.

[0027] FIG. 2 is a cross-sectional view of the housing running tool 34 having
an outer sleeve configured to rotate a housing 26 without disengaging the
housing 26 from the tool 34. As previously discussed, the stack (e.g., the
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36 fromthe hanger 28 via left-hand rotation of the tool 36.In such a
configuration, the housing running tool is rotated in a right-hand

di recti oowoaorieresrapl e t he nudl i ne hanger running tool 26Ttus2dato@cryasll i ne
hanger 28 after the cenent renoval process is conplete, thereby closing the
wash ports. However, if the torque reqfired to close the wash ports is
greater than the torque which couples the housing running tool to the
housi ng 26, the tool may decouple fromthe housing 26 before the wash ports

are fullyngls ﬂﬁfﬁmn% t%of@é%é hoﬁseﬁg% ﬁ%té‘as'"??@@i \f\tﬂ@inﬁhdﬁ%’?}?‘%g?"’ee” the

interior of t he casi'ng 24 and uter casin etrinental to
m ner al ewnﬂmgttoolrﬁﬁ)@m titel mogling narsgiti2s) mlowr@eeralms@tr@mamecmw Migs no

cor oot | vBeRKH s TG o St REahHhHa5 ByvhS adRGh Bk PR 48 Hor o
g

tool 34 ian exiafdigotied 420 Ih@ﬁ@b@sbhﬁeﬂhbuﬁlmtZtﬁelaitmdtrbeti‘omi eft-hand or

right-hand directi on wthouyt decoup ﬁ%t he hausi ng runni ngﬁt ool 34 from

t he housitRi"ESHONGS - 1Qngiipipal @H%“I"fcﬂ;é slactn ATy el 8Aiveeri4iSude an
i nner sl 440 RE C%Hdﬁ’éﬁble'iéa%fatchﬁﬁé‘i'ﬁéjr&h‘frﬁgaéﬁer%ﬁﬁﬁ' HiRbreSergngage an

interior threaded surface of the housing 26 to rigidly couple the inner
sl eeve t cembedifsmsithg ApEIieTHE ih6DGAgRY WilinAitoR su6@¢e 43 ofrthe %erﬁ@ICiQﬁdBude an

outer sl ef%frd SRARS tt?ebg%rté felcﬂtrﬁgrcoﬁ[ﬁ&\éﬁégnd including a key configured

to sel ectléﬁﬁ enga such that rotation of the

Che s ot OBA8! ho 5% Wﬁﬁﬁbﬂ#ﬁf : St%%f’%'ﬁwteﬁ%d"n‘#‘@]e BhdE T8 i g T ng

coupl ed tygntitthe mmerme)harsgﬁrﬂamwﬁngraes@mb@rszé@@cﬁas alsieoui@draofnhédg ring is
configured to supgort t he i nner sleeve in an ral direction, and to enable

the i nnerC¥IELRE 180 Aso'{'%t@t%j fhe W&Qb@%t‘a@%rt'%d'ﬁgn{'ﬁg asp@Bbly 33 n this

conf i gur ahbioBes 8YARIAY Hihdlsoduialh chagueRRIMoLRR: [1Actdy JupdHig thenni ng. t ool
34 in a C|rcu erential direction is transferred t he using 26 via the

outer sl ewght gistha casingl 24, belawdhemuding iangert 23.qleadditicp pihe swidiioe t he i nner

sl eeve, I - A : | t.n.t he

housi ng (ﬂiér |¥anng r%rr||‘€1i{€|8%§r§?ﬁt}|yt3|h§qngg§§§ %%eﬁﬁ%ﬁzlér’qg'ﬁ?o%s\”@%%P%%ffﬁﬁl G 2is

a cross- smoulmmlaénger@@tnfoughehé@usdmorr B ahagntoes tB4t thavangea?s @ut er

sl eeve confi ?ure ﬁ%ntﬁFQ&@te a h u5| ng 26 w thout disengagi ng the housing 26

from t he T4RSfe 'l‘%‘?fé'la&‘ 9% cussed, the stack (e.g., the 9 housing
runni ng tool the housing 26, the casin t he mudl i ne ht%ﬁg runni ng
ovedl,

t ool 36 aIHBZ?he fiar ‘W@H@H&?ar}gﬂr 284S | e eH‘q Hyveriend By gt via the
drilling tﬁbféﬂ}%x%%sm?ﬁﬁé‘tép §L€F}Hdév4é Bﬁth%%%ﬁlﬂuét%r '18‘”A' hiid 159A i gl path 40

al ong an axi al’ direction e present enbodi nent, the | direction
42 correspenten e alalceﬂ@nveutdnertap sam‘ase 43 touppest theawkighinef thelhessingt ed, a

di ver ter il dn%l tﬁg%%‘ﬁg é&bét@%eﬁ?ﬁé’HSﬁé%ﬁg 18 drd th8FhddihBHangBP 28Rl ng

operation.
will be appreciated, when the mudline hanger 28 is landed, the housing landing

ring assembly 30 may not be properly aligned with the conductor 18 for landing
the housing 26. Consequently, the present embodiment employs a threaded
landing ring 54 which may translate in the axial direction 42 via rotation in a
circumferential direction 56. Specifically, the threaded landing ring 54 includes
threads along an inner surface configured to mate with corresponding threads of
an outer surface of the housing 26. Therefore, rotation of the threaded landing
ring 54 in a left-hand direction 58 or a right-hand direction 60 may drive the ring
54 along the axial direction 42. In this manner, the threaded landing ring 54 may
be positioned to engage the solid landing ring positioned on the top surface 48 of
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enbodi ment, the diverter 46 is engaged with a top surface 48 of the
conductor 18, thereby securing the diverter 46 to the conductor 18.

[ 0028] As woeaviiowzd7y di scussed, the stack is | owered int®@crhms2aondises or 18
until the nudline hanger |anding ring assenbly 32 engages a shoul der of the

conductor 18. As illustrated the nudl Qe hanger | anding ring assenbly 32
i ncludes a landing ring 50 which engag s the shoul der, thereby supporting
t he wei ght of the casing 24 bel ow the nmudline hanger 28. In addition, the

mudl i ne hﬁ@%ﬁﬁh&ﬂ%?g doinﬁe%@éﬁ@ggbt}ﬁ tAe rﬁ%&ﬂih%cﬁ%gér 588hE e HS&%H%Q@ 52

whi ch gui des the nudli ne hanger t hrough the conductor 18 an nsur es

t hat t he maperprogeriyslapded withtn thbiwelldzoreer ed upon | andi ng. [ 0029] After the
mudl i ne hanger 28 is |anded, the diverter 46 may be renoved, thereby
exposi ng 0080} oplrstefraeset &nufodirmenic dredioeising Aining wol B4l id eordigaged | ng may

t hen be plac ver the surface 48 .10, S ort the wel of, .t he housi ng
26 (and {heoEls Migols i pREARB0 B8 RadtindraRaRYq RPN iR ger 28) . Ac
will be appugabeitied of theRoldiey Rmind®onanaedy d/d helvaathgsbrid foea housi ng

| anding ring assenbly 30 may not be properly aligned with the conductor 18

. y . . .
for | andi H8SAhRORRISIVALE DRINtENHHESNNGCliahRetpees dig IRBARWERE enpl oys a
t hreaded }&sh ri i i : |8yt i i LONn 42 via
rotation + n a dg%'chg le@ﬁﬁ@é%dﬁ@g%@q Wé@ ﬁ)gkg%?@cdgélaa OL?EFeglt.% tFl{rlgaded
| andi ng réagndaniimdrstkey ettt digpesel el inwardde. g ualbag a rediaf digested t o mat e

Ther ef or 50 BEAFOR 6F SEHES Prr ALisduh Pt o PBAg” elo BrieR BLAE iBery

di recti ons|&8ven64 eelativghio-tha ptitatisiesicl g2naloAg ey axdal diesdtibe 42, nwil®4 al ong t he
axial direction 42, In this manner, the threaded |anding ring 54 may be

posi t i one?N3NG Hneer plecy Ao riath WM FesRechisineivtSleRvate T8 surface
both the MO He hane e s A Tha Raer g ey B aa o Nded wi thi n
the wel | Sutase) LOURDIehIa Matgwitk @antinterpoiiireadad surfasen@lsi hgseeamdi ng t ool 34
I's confi %éﬁﬁg surface) of the housing 26, thereby securing the housing running tool 34

to the housing 26. As a result of this configuration, the weight of the casing 24

may be transferred through the housing 26 to the inner sleeve 64 of the mudline

hanger running tool 34. The weight may then be transferred to the outer sleeve

62 via the retaining ring 68. Therefore, the drilling string 38 may support the

weight of the entire stack as the stack is lowered into the conductor 18.

[0031] The outer sleeve 62 includes a mounting feature, such as the key 74,
configured to interface with a mounting feature (e.g., slot) within the housing 26.
Contact between the key 74 and the slot rotationally couples the outer sleeve 62
to the housing 26 such that rotation of the housing running tool 34 drives the
housing 26 to rotate. Because torque applied to the housing running tool 34 is
transferred to the housing 26 via the key and slot interface, substantially no
torque is applied to the threaded connection between the inner sleeve 64 and the
housing 26. As a result, the housing 26 may be rotated via rotation of the outer
sleeve 62 without disengaging the tool 34 from the housing 26. As illustrated, the
outer sleeve 62 is coupled to the drilling string 38. Therefore, rotation of the
drilling string 38 may drive the wash ports to an open or closed position while
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to rotate the housing 26 w thout disengaging the housing running tool 34.
As a result, rotation of the housing running tool 34 may drive the wash
ports to wocebngswas7posi ti on whil e maintaining the connectcorsbebwemns t he
tool 34 and the housing 26. As illustrated, the housing running tool 34

i ncl udes an outer sleeve 62 and an in?ir sl eeve 64 disposed radially inward
(e.g., along a radial direction 66) fromthe outer sleeve 62. A retaining
ring 68 bl ocks novenment of the inner sleeve 64 relative to the outer sleeve
62 al ong ial (ﬁ%

rotate mﬁ@ ﬁ?%ﬁ@ éh@bbﬁ (%Bgéﬁégeéﬁgtﬁg 62. hﬁﬂrﬁﬂ%gl@£?@%3§?@%ﬁ?n Iudes an
exterior 2threaded surface 70 (e.g., first mating surface) configured to
mate with an interior threaded surface 72 (e.g., second mating surface) of
t he housi[0832b, tHa%ebthreeghuBiilhugtratesthequiecess oflooupling thedhowdihg o t he housi ng

et onr it araliad B BerRlsaIS AL B i SoReiiy, Jhe MeBs SRRLMRA T Y 0°

hanger r usdibWn&yPpé pehorné®ingraRisdraner keondsupie aiestber 3£eoimthehe out er
sl eeve 62 via the retaining ring 68. Therefore, the drilling string 38 may

support tMUSHRY ght FER- 3ised @ﬁﬁﬁﬁ@cﬁ‘?@éw%oﬁtﬁé housipr ruaningRe'ed i nt o t he
conduct Orta&%ﬁvﬁtﬂﬁ)ﬁﬁ 14518 d?‘#l@%ﬁ&r?cﬁ‘f@ C@lgta'cpﬁlhh'ﬁ?egh@uém%@lf%eat r@ﬁ%gélg such

as the k configured to Interface wth a nount sl ot)
Wit hin trréscnmsedn@w réericCmuface 76enf e hotdieg ReEynciudemitiredds & ot rot ational |y

housi ng ramiEHird wdEHita Mpdlraats oA TS g st if o " ERBEE Tor que
appl i ed tsbeé\iveeho@shs;@?uemm prdortto@buifhg BietioasBigaunaidgtioolt3xetotaesi ng 26 vi a
the key and slof interface ubstang aII no torque i s aﬁplled to the

t hr eaded RQUMEELS.dRE BEtaROEAUTRRS 1A Phe§f‘ VvReRYe GniP ABCHNIYI NG 26. As a
resul t, tiRerbeYsia ?ﬁof’rﬁ]\é Ijﬁ%ﬁjs\’rﬁ#@é.ed via rotation of the outer sleeve 62
t

wi t hout di sengagi ng e tool romthe housing 26. As illustrated, the

outer sl E@P??ﬁ s tIﬁé’HB'g%H%HL% ﬁt?tdi'f i Bllid Rﬂveﬁécﬁ 'tdWaréffhe EBﬁélﬁ%%ether otation

of the d g string ve the was orts to an open or closed
posi tion mtaimiegmgmapplma?fm@wwsemr@mecmm anaipwadrdinegtiomés,

[0032] F1 Qe Buar LRt A RE 57 Stesd® M ebEBRPRYRIAE housi ng
runni ng tdimctigd 400 Sﬁe@fmawﬁlaﬂgwozﬁder%&) (Wlthé irer 3pRve@dadddacts Agost eps
descri bed bel ow nmay be in.a reverse order o uncoupl e the tool 34

fromthe %t?é:pr% %ighe ﬁ?t@ln'@ T'@g Q&W%@kb@ﬁlﬁ mevament elhgrinpgrs! PRFPhg
runni ng tlﬁ%e dftecticrken %ﬁl@%ﬂaﬂe’df‘% eRaifihgF Fin§*682|s s|tf6‘he8 Qi @h?ﬁ)ta with the

housi ng 26. previ ousl I'scussed, an | face 76 of the housing
26 i ncl uoﬁmuﬂdﬂr&iom‘ the oquSInye@&, ao0d ilmﬂ@dl‘yaamlpmctm thﬁm@t§leﬁwecﬁ2 an
exterior nper. sl D r..to coupling
the nousi g BFeeehbebshiMepy BB ABHEH e EOUpREH Heating S efiop s 57 ot

e i nnercaifiga niiegfagk i t ng berfa bbthesautéresiee t yhousi ng
th aHfiganstl 164 sfaémn@mamgb facy 88 obth ¢agleevib62fthefeyh
20, 1003308 A5 6B% TA'5LABPlcR0E 63" Wilid s Ber SRSk B NOUsi 19 26

utilizes a Stub Acme threaded connection, it should be appreciated that other
li Stub A hreaded ion, it should b d th h

threaded connections may be employed in alternative embodiments.

[0034] To ensure that the retaining ring 68 does not become uncoupled from
the outer sleeve 62, a pin may be inserted into the ring 68 through the outer
sleeve 62. Consequently, the outer sleeve 62 includes an opening 90 configured
to facilitate passage of a pin through the outer sleeve 62, and the retaining ring
68 includes a recess 92 configured to receive the pin. In addition, the retaining
ring 68 includes multiple seals configured to block fluid flow between the inner
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retaining ring 68 applies a force to the inner sleeve 64 in an upward
direction 78, thereby bl ocking axial novenent of the inner sleeve 64 in the
downwar d woneritiogs7740. Specifically, a shoul der 80 of t reTiUs2@0/0619%28Ve 64
contacts a top surface 82 of the retaining ring 68 which bl ocks novenent of
the inner sleeve 64 in the direction 42. As illustrated, the retaining ring
68 is positioned adjacent to a shouldé 84 of the outer sleeve 62, and is
rigidly coupled to the outer sleeve 62. In the present enbodi nent, the
retainin 4t f nterface
with a t%ida%ﬁpgleb%agggg 4f g@?&?e%él@%&l@nﬁ@@%ere &éjsséeghslgl ng the
ring 68 tsea Ré p@attlene@ lbebveercthe topisLidacth 82 of m;aerretalelmgcmgrﬁawandjthel izes a

connect | o EOraRE PEFL sbved PRI BRgBRIRERRb Tt Bl r oo "
t hat th_e Sl aerpioeuuohéo@eﬁ@eedﬂme retalinihg cing B 8arEoarp Ingstidrisanfat & @7 mities sl eeve

62, a y inserted into the ring 68 through the o ter sleeve 62.
Consequen‘?lm't9 S'?ﬁ\ée Bat &t adgilendhg setaing g © ﬁr'f‘%lb‘gerﬁ #gais@ E%"T‘i?i 9ured to

faci i t atgopfsradtRbert tHY r%télﬁlrn@%'@ éé‘ﬁn@ﬁ@éxtéh@r%(ﬁfa‘é@ 7786140 fhelr €t ai ni ng

ring 68 includes a recess 92 configured to receive the pin. In addition,
t he ret ai sigeng 64.nHsagll ba@pprmatam @4dabl &f tee §bals Qdn PP et may stk f 1 ui d

1 ow bet WeBel B8 bRk 13 B, I Hoab e RYAR A% RIBICER 1 RS BLRldhy . the

retaining rrn €s a t1one n
sur f ace &He@ﬁnérmeevet@d a]mahmercbmgr ﬁéewéﬂ:ﬂeeplwmmh/dmlen%f bk ihde out er sl eeve

62. The retain ring 6 o i nc es a second seal. 96 _positioned between
the retai ﬁ?% M]Efnd TQ;{EGQH rr‘f‘ﬂeeerveg& glgpgi%agql %feq'%d@uter sl eeve 62. In
addi tion, the retaining ring 68 includes a pair of seals 98 positioned
bet ween t[Q83pkt aF% fty'Srd ﬁr@s%@eametl H@%Q&@PMNS@QW%@MW# {HEM nner
sl eeve 64y Wb a3 B?FF@PF’Z & WRlcth a@@?&l BbrtibARf 'nﬁe%lee@fG@%‘F’tr%g may be a

rubber o-ring, or any other swta devi ce confi gured lock fluid flow
bet ween theusinghgiNNEIgdeok34 s inmentast wihaeshasiidasoé te2housing e, and/akent of the

et S| et il oS ke VB o B AR M A . gL ect on

42. [003 I'S a Cross-sectiorar view o ousing runni'ng” tool 34,

t aken wi t|hu1$lrdtedn€1h8h3u9|hgl1'=m€1‘mng toal r$4ViA§l||rch lewdrapuaitioth glomg thendingctibhe i nner
sl eeve 64, 0

hou n ol S in cont ct wi.th a shoul der of
he: hous: 451198 the RSToR gy g B 1803 e tepisRe i Mo & thge@rgaged w t b a
sl ot of th&tienten &i@iﬁﬁeﬁ@ee@%hé Msddn?éc@%lthtd‘?ncﬁl%'@r'f@6MH8'h693|h ol 34 1is
in a lower position al direction_40 fromthe position illustrated in

FIG 3. |26tﬁ@emﬁseewe suréacesi%rpfé?aduribemm@Mem@ot@&thewqrnner sl eeve

64 15 10 GONAEL i RriaY HIBEIPZ0 X bbBRDIBYShACARBYS e he

t hr eadi ng sur aces novenen i nnér sl eeve 64 in
t he downveurthcds n@0tanani 0&D I'HSWNED’CdeISbySMIh&tEIaIbbd%lmemtaﬁ'[m sfuhéaces 100

and 102. However cusse e , of .the inner
o eeve. NN Heve B i paEATTeientt i Eelian S8 MhircRop i Bucaibdt hr cadi ng
surface 78 ridcet7eof th fine? lsRRVE B34 otdh@BE A9€ tHrB&dihG saAdea g2 dfHeace 72 of the
housi ng 26, therebé coup Ilnﬂithe i nner sleeve 64 to the housing 26.

@

[ 0036] As QusinRg 2&ttBereby ieuplinaihednaenees Ghip he NQusg 28-ed in t he downward

[0036] As illustrated, the outer sleeve 62 may be translated in the downward
direction 40 even after downward movement of the inner sleeve 64 is blocked by
contact with the housing 26. In the present configuration, the outer sleeve 64
may be translated in the downward direction 40 until downward movement is
blocked by contact between a tapered portion 104 of the key 74 and a tapered
portion 106 of a protrusion 108 disposed on an exterior surface 109 of the
housing 26. As discussed in detail below, the protrusion 108 includes a slot 110
configured to interface with the key 74 such that rotation of the outer sleeve 62
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direction 40 even after downward novenent of the inner sleeve 64 is bl ocked
by contact with the housing 26. In the present configuration, the outer

sl eeve 64womyiibe28¢7mans| ated in the downward directi on 4@cuniseéiodemwnnar d
novenent is bl ocked by contact between a tapered portion 104 of the key 74
and a tapered portion 106 of a pr otruigon 108 di sposed on an exterior
surface 109 of the housing 26. As discussed in detail below, the protrusion
108 includes a slot 110 configured to interface with the key 74 such that
rotation j t: b j ot at e.
tovever, e e e SERE YBERE HofeW, WEen ABaliRRg e husRl S ey 74
may not alungimgvpolB4, ke k&4 may, natratige fdihethe dtnirivi@r dr heneferas siownivartie out er

ey 74 wi TRARETAIRE B8 e SR oy e afef SE8EERLS 1 Ll rat e
in the presasd teabgtineey, 74 witls risidt DO appiilednatiey thatd ehé eronatove
enbodi nents may i ncl ude nore keys and nore slots 110. For exanpl e,

. | 74 an ,
certain cIRiAR] Hribe pEgSaaEMapdymeny, it ghodld be appregateghthahr e keys 74, and

an equal éIIéFPﬁIveﬁ]mﬁécﬂﬁr%nﬂslﬁ%'ﬁ%lﬁqé h&@kéwv@ghﬁg%gg élcﬂsj 46h For

configurations, e circunferential spacing of t ys 74 w ||
subst ant i eddnypleceartsipodnfigusatians way enpley 2n.idalb, §pads, iy nudretkeys Jhot s 110

h that i I i.qn. Mt h h
Slor 1ho afuBthid vty S8 16, 8% P B8 ApYedied nSRER oAUl Go°
é??ec: ihgnthéelérwwiglﬁteﬂ?l@gg???djﬁﬁ I rlg}tl\gi @{Iﬁt%lﬂigﬂ)laoﬂgmdttggg?xi ?l bet ween
Che Cop. ceifctnttapyalipddng otubaslaisdh SiGT Bt Aniaion el thRiTasS8n 6 ¢ e
i nner sl iBssdth fiogur ati on, the inner sl|leeve 64
i ncl udese@é?rglﬁ%% ie%gmké}gt?ﬁrmg, suchﬁgg?ﬁe key 114, configured to interface

with a Co['bbg?]oonﬂ'hﬁlﬁjs?@ﬁu W\%nftﬁétk?{/ g4 &H%t@gyﬁﬁﬁéieh 1%336the%h§*: n the

interior surface 97 o e outer sleeve 62. Once the key 114i's sposed
wi t hi n t heleeven®4 s1dspleced acistartavbbhalong thepxial diregiwnt4sfirendbe 116 bl ocks

tati , i 4 W 62.
Consequort o blEa i ERY . Bl MeoMabaiiehn iy I SMsE e i ner 51 ceve
64 to rotmteninghingesdoae teyshbliter3d ainiee #net slbbbe @4 ENMblereseritn t he
oy § nol (ARIUIAIORL Inel Shyenst BRbides mogniRoleabian e ssdemn.

embodi mn{ﬂ,%ﬁfi@!@b%irﬁerfﬁze With @ cofresponding Houming féayee, Slidn adike an equal
nunber of slots 110. As will be appreciated, the kéys 114 and slots 116 may

be spacedslabblf, Within iherieterianaurdaneey’ of bevaserssleenadt% 20ace e ke 114

ci rcunferentdal. gL i 1l I I in such
mul 1 pl o R sad Y EBNA e, bolRBt betuBeR e Ref TPARRIERS Tk W) T be
ci r cunf eridotksalotationl afghe threusleevb &4 wititiesbeyt th ke enprgeseva 620r r espondi ng
slot 116. .14 [0038]FIG. 5 is a cross-sectiapal. view of the h i ng runni ng
Cool 34, GamiA TR atPRS! hoderRaie 5 il ks ki nfer wEsva Rt aun cd 1o
the out errosdtgevenif2ormd kéye14H 888 oRE sidinAbnEe kAot iRage passead through the
slot 110 within the protrusion 108 of the housing 26. As previously

di scussedgMbediment.di Skauikhe apprapiaied éat tamadive gerpadiraenisiisak sglupe al i gns
with the ' ' ' ; key 74 is
al i gned vmrﬁ'k)%t %%qswo%@%,ré ?'I?Zé il)u 'efgrg?%%\l?/@%géﬁg% e PI%@?Q? d in the
downwar d @inplegtd, 8n44D & UGB, bhaiore keykeld, ahdpassqudimaodier bhelod ©10.110. As

cont act _E5x WALE HPRISG A o BoX b DR RIS hGA | LR G ShRt PShout der 120
of the ouhgér sE6ier 8Reves 64 and 62 along the circumferential direction 56. It

should also be appreciated that in such multiple key and slot configurations, the

keys 114 and slots 116 will be circumferentially aligned such that each key 114

engages a corresponding slot 116.
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[0039]In the illustrated position, the inner sleeve 64 is displaced a

di stance 122 along the axial direction 42 fromthe position illustrated in
FIG 3 (ewg.21iciomd7act between the top surface 82 of thepcetmaongioes ng 68
and the shoul der 80 of the inner sleeve 64). As a result, the key 114 is
engaged with the slot 116 such that rg%ation of the inner sleeve 64
relative to the outer sleeve 62 is bl oCcked by contact between the key 114
and the slot 116. Consequently, in the present state, rotation of the outer

sl eeve 620088] dFiyes E"?cr‘o@g%cﬁérﬁg}(@t@@f 8 HoRsM perunhfﬂp%ﬁrm bagause the

key 74 is not” disposed wthint , rotation o e outer sleeve 62
will not \dlrtfnmdanet?peB nbbKs.rig it@hiad thetkay @4 SpiplEid todhe loyiershaevid? qfahé s

et ect - o oA B 8862 paé EanilbBlbibd stal 1AM the Sictlusiont, '
rotati ona103/of0tnemoaémgczet hes pm&)"usﬁj disviessed, m@cbun@rtslé@&ea@zmaeflbe/ coupled to
t he housin rotation of _the outer sleeve i nduce the inner

sl eeve 64r0?q;e¢ Stgh H‘%@%B?W@@Bﬁ%ﬁ““ﬂ@&?'ﬁ@ %W'Wﬂ'étrré"%'m thadnehe out er
sl eeve G%Ié@@éﬁsi)nb@‘?hé ﬂég?@% %I%n%‘a Wik th'e'H"@tH ﬁi ?r?é’@ut@ﬂsl‘@b{/é eengage the

threads 72 of the housin , ereby coupling t I nner sleeve 64 to the
housi ng 2@ trhogaBpen the GOW@WaerdImIOQél@t3Lt@hathatvthe\}&ewMtn@sﬁbmghqhe unni ng

tool 34, élgtkfafb V%\%}ﬁl'fq@&r#eaefu:ﬁthgr%ggwgr'&js%ovéﬁlem%ﬂﬂet u‘feﬂé@e g é%geve 64 is

fully engaged W't I"ouS!y “d1I'stuss ecause the
out er sl esleekeaoy sontattaddtwaan byopeuﬁh@@lﬂaot e inneresleslee®y @ané4 and not
rotationall to the housi g 26, rotation of the outer sleeve 62
will |ndd35%ﬁﬁg%& (85@%076’52 rnner sl eeve 64 to 15 engage the threads
72 of the hausin result the i nner sleeve 64 may be driven in the

downwar d 0P8kt i ghth@O”lé?t@t%q BPRHoN Jlae neh Sterye 6drig dtﬂﬁ’}aé"&éisa F8laaFe fully
engaged WGQTaAIEsyhgtﬁé‘éﬁéﬂ&r%:%onM@ef cﬁﬁifhé’ thrﬁ‘ﬂluéﬂ&teﬂ%‘?‘i(asé K@&e 64 to the

housi ng | ustrate fur nmovenent int direction 40
will be btantkae debyerviftedop sua‘aaeéa Céthmmaldmg reedand Hee shmdderddeeve 64

] e0ineiop _ nesdide Aeeve 64

The Gonmcgifle ifbr¥dele b "AsRoHRL A8 &ey 4] 4L EnbAN wih R 8ol 1 > (o ohy

i SB,St ant i a{(dhﬁh&h@t?mmgnfdhietrt&meleeeemaqlame ho'thee?(dtengébvd?ﬁ |so|b|toﬁk@j recess
IS conti 0 aclllta e e I N e recess

194 wi t hot ﬂ@tiﬁtws%anmk%iﬁé}%ﬁf T pnols. B6nsedichiy s Ressogt

addi 1 0, ighes 6y rPoline SLkHSos 6 W Hblcinb 1 et @ pegsed bet veen

the exterior surface 77 of the inner sleeve 64 and the interior surface 76
of the hdd@W%GFZBeQEwSl@I tbe key I76}|I%I npt @ﬁp@%&d/\)@éhintﬂﬁféS|I¢bué0,rf@t&2@neﬂfdhe he

h 62 th
Honrnal g oL Q8eb B2 witf o iV she oL EinfeiBlal) ShRBnCHhCneRErrEiS7 ! 0t e
tlhe i nngrpc&sht&meel}c v@i?na?deae@:ﬂn meateﬂj%)(lajlfy ddvmvmrde{e gS,|IB($\IEEdI6@3’[IOth) O?Iter

eeve | S ree 0 r e ln r uen , a
o 56 dgmishd Bt Y, BhaisR he ul S e T H Pl bld & cave b2
and into eliRRSecdbBMahdhot rbk'@dﬁ@lﬂ?bdiﬂ)lé’@tot‘h%r@odsﬁ@@é r@fatlbhlo‘F the

configuration, nmovenent of the outer sleeve 62 in the upwar d axi al
directi onOUilsr sieeve B will theikied thg/ incenslgeve Béttaselate rtatpierfo IRg hauding 128 r ecess

140. As éreﬁ]“r‘e g&bontg]gfdbﬁére&e?Jé"@z §5t§t%§ ﬁ%ﬁﬁFéa%‘%%a&% eﬁ@lée%%ﬁence to

FI GS. 3t rou e perforne riror to coup ousing 26 to the
casing 24wﬂiramgagepine threads E@oblherhgpush@ 28,ithérieby chpIm@gth38nmcer didmvehousi ng
runni ng t‘?‘ﬂ?t% I n. ce ain situations, these steps may be performed prior
to delive Eihou ﬁlﬂg g 26 and the housing running t ool 34 to t he

pl atform situations, limtin novenment out er
Sl ceve ezﬂ)ﬁdgﬂ ookl RiacRiragrian Siew AlnE b daUerTB et addtiedn: o wi t i n
the tool Juhianeaéars bheidaus MickGhe inner sleeve 64 is fully engaged within the

housing 26. As previously discussed, because the outer sleeve 62 is rotationally

coupled to the inner sleeve 64 and not rotationally coupled to the housing 26,
rotation of the outer sleeve 62 will induce the threads 70 of the inner sleeve 64 to
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[0042]FIG 7 is a cross-sectional view of the housing running tool 34,
taken within line 3-3 of FIG 2, in which a top surface of the key 74 is in
cont act wohosa/teg7om surface of the protrusion 108 of trhe/Useusi0ny226.

Prior to running the housing 26 and the housing running tool 34, the pin
136 may be renoved. 16 Consequently, iﬁe outer sleeve 62 may freely
translate in the upward axial directi 78. As illustrated, the outer
sleeve 62 is translated in the upward axial direction 78 such that the

i nner sl eé%Yg’ég@4hé%hr%?é@bé%?%d@h&ﬁsﬁzrﬁ%ﬂégA%Agre%hﬁnlglet ifSerafedile 64 ffagt i On 42

fromthe position illustrate . (e.g., contact between the top
surface 8% dfivaris thedaivnivaid direcfiodstGadistérces by thadthef thtdaslsi fher sl eeve

ai v ect ot odiengadediufibh 2o Aprbly bMmOtE Il e BhBafe cur f ace
144 of thaodsmg 26 AsdlL@trlate@elfurmﬁrfd@mwhﬂ@mdvetﬁmtmmerdm;cﬁm 408vill Be
previously di scussed, unless the k&\g{dgﬁ&z ned W t h the slot 110, the

key 74 malyOHd HacatapRIlRER ASHOH thepgNey ey 188 fiecess
confi gur afdPgitnihhBe kBYsifg 265 AtheGANEr GedvR0s4 & FHRAGH thd BSwMRaght of the

housi ng 26 and casing 247 in the axial direction 42. Consequently, the
housi ng rdirastiag 40othle Ghensigeyr 62 Milpplsp tmeveedewmnward kyssubstantedynthect bet ween

the uppers e LREAL* b alcbIBPY Ehafrbd Bind gLl @esuidhedto e o1 of

110. [004 i nner sl'eéve 6 roned a

di st ance fhdltdie mnvbmenrt ef therkayd/4 wilginGBe rédezskiey wlifbuit sontabtmb #eosed within
t he sl ot 1 6. The o%@ tthe out.er rot ate Bd endently from
1R%'of b

the | nnerSXpiQRbingge PEaRHSinG 2he 6 Hidifion) Beea 163 ubBE A Bbat et s ueh

that the &gy 184 rhay Bé'd&'b‘é@e&"bbﬂvéé%ﬁthé'ék‘terﬂ%u%é@wtof W@IHE} tlegvé Bg i nner
sl eeve 64 fromthe housing 26. As discussed in detail below, once the key

74 is al i yikdnevintenort alerfagen(6 afiie hawesingirteto @P@@U@d@@%@ﬁ}w@@nﬁrﬂ%nsl ated in
th | k 74 di d thin th

sl ot aﬁg H%W?@?&g“@ee figlefla At tdoy B Ko T P vai m rumni ne

t ool S sposed
whthi o HOB4F “Wﬁ'eﬁ?wén?ﬁefﬁr%sﬁ%g.ﬁ of sighye a2 I Bolifalttdrddioh 4 by

rotate t Hﬁodfkndsli)wqorﬁécti betependeop syurfate t ih&of theannel e 64 anda previ ousl y
di scussed f%é%ber s| eeve 62 I%@ tated in th cunferentjal direction

56 such t#ﬂ%' égﬁtbqlopgergﬁedﬁ etcp]utprh@egy%gqsl ee to translate in the

upward direction 78. Consequently, a pin 136 may be disposed through an
opening 138 within the outer sleeve 62 and into a recess 140 within the housing
26. As aresult of this configuration, movement of the outer sleeve 62 in the
upward axial direction 78 will be blocked by contact between the pin 136 and the
recess 140. As will be appreciated, the steps described above with reference to
FIGS. 3 through 6 may be performed prior to coupling the housing 26 to the
casing 24 and/or prior to coupling the drilling string 38 to the housing running tool
34. In certain situations, these steps may be performed prior to delivering the
housing 26 and the housing running tool 34 to the platform 12. In such situations,
limiting axial movement of the outer sleeve 62 may ensure the integrity of the
above-described components within the tool 34 and/or the housing 26.

[0042] FIG. 7 is a cross-sectional view of the housing running tool 34, taken
within line 3-3 of FIG. 2, in which a top surface of the key 74 is in contact with a
bottom surface of the protrusion 108 of the housing 26. Prior to running the
housing 26 and the housing running tool 34, the pin 136 may be removed.
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Next, the outer sleeve 62 is translated in the axially upward direction 78
fromthe position illustrated in FIG 7 such that the key 74 engages the

sl ot 110.wé=0prews7ousl y di scussed, contact between the lpey/uddoiansiothe sl ot
110 rotationally couples the outer sleeve 62 of the housing running tool 34
to the housing 26 17 such that rotatlgg of the outer sleeve 62 drives the
housing 26 to rotate. Furthernore, use the key 114 is not disposed
within the slot 116, the outer sleeve 62 nay rotate independently of the

e ! eeyfsdiben(PMAE BRRSIdevelc 5 (RBH) FELIAE 1§ I QM Shgeve 62 In the

di rection is transterred to the housin ey and sl ot
i nt er f acediraB@ioauSe Asidustraied, the eatar %B\AesG%mtra’rBtaied onthkelupwasd ket t o t he

o L GuBE o BRI e SR S R B A B e
housi ng 2@<uamrre@t|@m az\Mtum thapastian iNisteatéd Enmrse@;g oeorina@wmméh@hé ool 34
and the housin In this configuration, the a ial |oad of the housi ng 26

and casi rﬁﬁpfﬂ!r%ﬁ? 8 e FRRINEN By @%én%@%?'ﬁ%'gﬁrﬁﬁ Agthedanereqpesb4ne
threaded § gotﬂe tté’ﬁ?a'%lry@ IStPfsIdib& fY hebfbviid o‘ir@@h&??@bﬂﬂl 26.

[ 0045] As preV| ou I scusse rotating the housing 26 drives the casing 24
t o rot at enoververios bdndkeﬁrbg qoméacbelwesn amupeer suitaserig4t@dhe Bey ¥6 and

sel ective I dI C e housi ng

runni ng t%quf'ég%ﬁﬁg 81?@ ﬁ{%@%ﬁg&{&@ 1t A Srselk}ﬂo@ggfe)d %%385811&# %S oE}t er sleeve

gé a s:ﬁﬁeyﬂﬁmtargnﬁqwmhg shﬂgappﬂheedzytml inbg nnsuda?]mmrdsl@gme runni ng ItooI
to close t orts without uncoupli the housin ni ng tool 34

rom t he EULFAG TD8: 1REe RisSRol ONMOHE Rie Nt &l BeNTaEdtRdly opened

and cl oseg];nHoft the Wwalidbf fhe h&%.h@gé'aﬁa daﬁl?@' 219|nttﬁé’|ax?a‘ﬂdw@¢t|dﬁ 4@i ntai ni ng

t he connectlon bet ween the tool 34 and housi ng 26. [0046] To uncoupl ed

t he housiGensamueniy the HpusAgrHINNY Heol ﬁéu@awgoizwpmﬁéhgtaé@m@s\dal bed above

e, 00 P PR B S RBE1 4 SPALAL  HRPCRL b e 02 oY

t he sl ot dftbe stdhdn@by rotationally coupling the outer sleeve 62 with the
i nner sleeve 64. As will be appreciated, with the outer sleeve 62 in the

| ower ed P09U3B] onAsﬁlhstr’aasd Whileithé mdie:selegag64t|@@os|t|omedté@43taﬂfwe=t3/
uncoupl i ngqthe out er eeégdﬁ% fro t he th(glus ng, 26.. The ougﬁé sl eeve 62 may
I

then be rf rgttlggrqtﬁlnir}gerlr& &P¥t I4é$ nQl digeesShwendle Sl e the inner
sl eeve 64Tﬁér@f6ré heie R4S ek \&%62 ﬁ&%y"?’bialte Pﬁie?@ﬁdi@rﬁ!thﬁﬂ thé Hﬁér §Fée9@%r43t ion

wi || place the housing running tool he condition shown in 5. In
such a stAg 8 reswil éhreautessleere aunay b@lr@ét@ gxchi that the keyi lB)ﬁ“Qmﬁhrd

di ti , I t. e 44 f

i ect) oy RS DL RRAY A SR EB S ES A bR Ry SHeIeoad 4 f |
out0 er Afl S@g@ﬁéd rhrmylettaﬁ bedr?va,tcmd:etme |kby 7hds kibgnetdwitts thed $ignetDd, \Nn% butehe flhOt
110. 1S e usi.ng.runnin ve rom e
rousi ng SHeRyEeR My b FanaRand e et b SieclD 2B REy

disposed within the slot 110.

[0044] FIG. 8is a cross-sectional view of the housing running tool 34, taken
within line 3-3 of FIG. 2, in which the key 74 is disposed within the slot 110 of the
protrusion 108, and the outer sleeve 62 may rotate the housing 26 independently
of the inner sleeve 64. As previously discussed, the outer sleeve 62 is rotated in
the circumferential direction 56 such that the key 74 is aligned with the slot 110.
Next, the outer sleeve 62 is translated in the axially upward direction 78 from the
position illustrated in FIG. 7 such that the key 74 engages the slot 110. As
previously discussed, contact between the key 74 and the slot 110 rotationally
couples the outer sleeve 62 of the housing running tool 34 to the housing 26
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[0047]FIG 9 is a cross-sectional view of the nudline hanger running tool
36, taken within line 9-9 of FIG 2, in which the wash port is in a closed
posi ti on.wo0prws7ousl y di scussed, the nudline hanger r ®eomiusgooeis286 is
coupled to the nudline hanger 28 to support t he nudl i ne hanger 28 during

t he running process. Specifically, i mudl i ne hanger running tool 36

i ncludes mating threads 148 on an ext ?I or surface 149 of the tool 36, and
t he nudl i ne hanger 28 includes mating threads 150 on an interior surface

151 of t*&dﬂgg&ﬁﬁota@%ﬂ difihé BteP'sRESBIE R e‘sggéﬁh)gflﬂg 26116 rbfafeads 148 and 150

are configur to engage via rotation o hanger runni ng tool 36
in the rifithaiaode.diacavse dre 6y, 1thig na diiposad agidinine sleit s, tre odtet he

appr eci at daverns D Bt flepsBoby oinf firrsRerss ionisheefu el e °
wei ght ofaggliednvthe ogtehsleges 6RuUMMadirdctioh 586r B0nie tmfetgao?té tagd t he housi ng
26 may be transferred to the hou%ﬁgg runni ng tool Sﬁg@%u' i ng the housi ng

runni ng ta¥ISINE26 Miathe kgy@ad|sjoty 8e-dPFe ﬁeowemnen an
axi al | oagiiRhaReEolId té‘ft%acﬂﬁerlétge\?é‘é2 1B sWrtiainPRo rt@réHé‘?sdtraﬁéT@Frééy

facilitating rotation of the nudline hanger running tool 36 relative to the
mudl i ne harigeinres slgeye 44} |/ks aiesult, reistiermpkiiedmyatpgdupowigtipeird4 willk ang 152 of
e il 5 ARYRLaA8 2o HhRAe Bl Whditahify [REETDebidh BEyidkh uthdine, hanoe!

runni ng tool recéss in ace 1 Secont gured ock fluid

f1 ow bet vgeandthd mbesing£6.1i8thid crifigueationg the2dxialndachof thett&rusmg %Sn@f a
surroundi n .caﬂ% As il | ustrat
i

d, \ 6 d t hi th
oudl i ne SRR o8 BR oD gaunR B0 RS 48 FESRGE b bet veen

the interiginethch Bbtwidad thashied skbvarsd érﬁlﬁtHeﬂ’tcﬁIsir@%l% of the surrounding
casing when in an open position. As will be appreC| ated, nultiple wash

ports 1560@R%) beA@ AASESNy GE%Héséd‘?otHH% tHEN 56 HHVéEfFﬁéééﬂtg 2p inthe

i
C|rcum‘erent|a di |P$ct|on . I'n the present con iguration, a pair of seals
(e.g., rubbetate-therehy, drle;trtg themadlmdwger@mmtogb% tasgesidrelie to bl ock

f lui d. flo %tg}’tﬁt ieér@ggertﬁgm 2&\?\%{]&% %E%:eBéb’éLLs%lt rgth%%ggﬁsrhﬂl%nartﬁ It he

interior casi ng e Was iIsin e cl osed
posi ti on.34%irandfard t}z)rqu:'e 9eht hoesigg,26rthiduggh the outey,slegve. 62, h&ﬁhfﬁxﬂémw t he wash

port 156 serves t k flyid flow between the i r|o of the casing
D4 and ¢ Horgue Dy e Zrebed o Hedmutiié Gaath cas i i Slaskdnadashnor ¢ 156
Is in thepd?WltMH'u‘h'c@@pl|r©5thé'h%9§|$1§€i‘gnhlﬂg(t&5@4|fr&ﬁ'tﬁe‘!"houi]ﬁ%%?h port 156
may be opened by rotatlngtherm ine h runnlngtool 6 in the

I'ef t - hancF iheseOreine /ashRareEY axibe vepapiedl 0pBed 380 icipseRe asataliarny upwar d
di rectiony c}ﬁe %93@698&6@@ 1813 4RNike r%?fﬁna.hﬂg‘tﬁé W}M‘ectt 3R %@ﬁ@erﬁ’ﬁe todP6 1n the
posSiI on, a cenenting O

illustrat cl ose ratron rmed to seal
t he vol un®t aed Wweemowsirsd B§s. For exanpl e, cenent may be purrped t hrough t he
interior 153 of the casing 24 in the direction 162. Once the cenent reaches
t he bot t j0046] t o uasbmged4hd heusiegreuriniig tdol B4 dram tlteOhdLngmahEOr 155 of

t he surroundl sing in the direction 164. In certai_n situ cement
my be pUIBERORH DeCD O aLTAGDS BERMEC (170 vETeH SCP-c ERERKATIBENTE { he

interior dqaer Qbeld 62 SrHy 98! RN e Frﬁﬁfe%qél@%ﬁﬂﬁﬁvérﬂ%hrb@ﬁbr?ﬁo hhﬁl tﬂ’éq’(bg
hanger 28. However, durlngéthe cenenting process, cenent et ween

t he tang twemaqasdhﬁﬁmt ine, therejyrrotaionally @W@“ﬁéd@%@uﬂzﬁﬁﬂveta?emmml i ne
hanger ifficult to
cepar at e RAe oftHve t, A piltSe SBBTERlE B e e RO BN hger 5.
Ther ef or elowasecdpcmttusrselub key déwal dlsbegazgye thiehatotvisidh theoeby fhﬁﬁoumlylg blee opened

?Pgmdt 'hlel (I?Lg%r éléégggggyoph%e% é@ﬁHg ou er}eslemeﬁ\i/% 02& then be roteteerénl\r{e cement
the circumferential direction 56 to uncouple the inner sleeve 64 from the housing
26. As will be appreciated, such an operation will place the housing running tool
34 in the condition shown in FIG. 5. In such a state, movement of the outer
sleeve 62 in the axially upward direction 78 may be blocked by contact between
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[0050]FIG 10 is a cross-sectional view of the nudline hanger running tool
36, taken within line 9-9 of FIG 2, in which the wash port 156 is in an
open posiwoani1/Wss7pr evi ousl y di scussed, the wash port 1P6Trmsgolbecmpened by
rotating the mudline hanger running tool 36 in the |eft-hand direction 58,
t hereby driving the tool 36 in the axiglly upward direction 78 and exposing
the wash port 156. Because the nudline”hanger running tool 36 nmay be driven
to rotate by rotation of the outer sleeve 62 of the housing running tool 34

(via the th@Xo;ﬁ@Qrfé&é"iM Bt 1%“ @Mﬁd‘tﬁe@}f&%‘%r’?&c@f 6 of H8 eRliper t 156 may

be opened wt ue to e i nner sl eeve ou5| ng
i nt erfacel0&. h’élﬂ@rbipre,rmarourf@" mm&mmwmd USQIGEQIKBQJYQZS aﬂgnedwat t he

port opentits B oReLE “RoBSndot i RIS RIRN oo al PRy s il "o

drilling thewiodsimgy26oey pangiaton im thbexidlly ephiaemdité&ionir&augh the interior 153

of the casing 24. The drilling fluid wll then flowin the direction 168
t hrough tfoeavpshrmmrd |sJe5§r,os§f$@cllc6ﬁaD vidheoi theehidihelngef rirtengivor egndi ng
casing in the direction 170 illustrated, the drilling fluid flows

bet ween tiAkeR Wi§imiEE AP\ FHE: ?e‘@é"éﬁlcrlm WaSeP@bE NhBIoseRPesiliemt ABhat may
interfer r\é'\/lbt]s@%‘?sr(ﬁj"s‘s tHE rﬁJkﬁlnBlHi\'n Pru’?ﬁﬂ%@o SER (ftﬂquéboﬂod;ﬁg After the
may be cl ose

washi ng process’i s conp e vvas port y rotating
t he mnudl |medlm@mger@srtorsgpporcbrthamudhne hangérgfia diméngditheirueging ero@&®s. Because

the out er oSl e RE eber AR aehal TR el R M Ea Pt oot
i nt er f aceaektBribhsurfaiesi 490of2he todl 136, was thep@iutlidehanger dBincludes tharinghout
applying a tor q1ue to the inner, sl eeve 64/ housi n 26 interface, thereby

ensur i ng 1FRAIS Y PHARIMNHEI YW iaesiTed & dupNBas #d nie thRe REFSEYt r unni ng t ool 34
during t h&ﬁf@ﬁ&tl@ﬁrfheqmésddggl AR EHAE PO aMdrﬁlgh% t%r&'gﬁpb Vil fHthtsh ranger

runni ng tool “36 and nmudl 1 ne hanger 28 are confi 0 engage Vvl a
ri ght - haniemagdinedranger tuiwingtsiol 36 irathe n@tmagém@ragbomﬁa argfto- hand rotation

of the ¢ ofke Hud Vio FABMoPREINRARE! A1 B LRl gLpoRY, IR TRAd rent s ey

enpl oy a ooI anger ge an I'sengage vi a
opposi t e dligotioh 58N ADWillrbat @spreciatdd) P Mhlotamghlae mucHantalhange’rawnhmg

tib di fi cat d alternative f f
arboat moried! #5BE ettt of B mufitoe §a3ac ks Sdliv, I ¢oitd 24 RGTE have been
descr | bedhdidirttebaiay NS fhfisfelrbuey e hd&l@‘l@%h%gﬁ%l@ﬂ@f pumAg ihdat t he

i nvention i s not |ntended to belimted to the particular forns di scl osed.
Rat her, thusIng/amNingniopk34 i T@@x%rallwupwws@idfre@tm Ghslin t@mmaam%rna@ and

gg} ?ngt 'b%f@ ?t# bﬁ%ew thQ'tﬁYeéﬁéé‘ 1 gggrngﬁ rr5?\}:1”%‘é‘%@@uc‘i’éd,ttl}?@reb{/“(é‘d"l thfify as

rotation of the mudllne hanger running tool 36 relative to the mudline hanger 28.

[0048] Inthe illustrated engaged position, a tang 152 of the mudline hanger
28 is disposed within a recess 154 of the mudline hanger running tool 36. The
tang and recess interface is configured to block fluid flow between an interior 153
of the casing 24 and an interior 155 of a surrounding casing. As illustrated, a
wash port 156 is disposed within the mudline hanger running tool 36, and serves
to provide a flow path between the interior 153 of the casing 24 and the interior
155 of the surrounding casing when in an open position. As will be appreciated,
multiple wash ports 156 may be disposed about the mudline hanger running tool
36 in the circumferential direction 56. In the present configuration, a pair of seals
(e.g., rubber o-rings, etc.) 158 above the wash port 156 serve to block fluid flow
between the interior 155 of the surrounding casing and the interior 153 of the
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21 CLAIMS 1. A system conprising: a housing running tool conprising:

an i nner sleeve having a first mating surface configured to engage a second
mat i ng suwbaer/bs7a housing to rigidly couple the inner perase@otelisehe

housi ng; an outer sleeve disposed about the inner sleeve and
configured to rotate with respect to ﬁ%e i nner sl eeve, wherein the outer

sl eeve conprises a first nounting feature configured to engage a second
mounting feature of the housing such that rotation of the outer sleeve

drives t h@as*}@JQz% mné‘??é Wa%ﬁ ?ortaﬂ% in the closed 8@?&% asgh{‘éill b? %P%Lﬁgnt Oof

an interior surface ut er S eeve and c ure 0
t he i nnerrubbeeg¢ingeétst) |1\ﬁ@ heajow ke vask posl @@@rma)wgolack #iddllowdi rection. 2.

ser of ¢ rvedagt B Mgl 53 e bael g TR 1 hEud IR GO S HPEIRERAS of T
second neddsirgy whitd f@ewash port 156 is in the open position. As discussed in detail

below, the wash port 156 may be opened by rotating the mudline hanger running

tool 36 in the left-hand direction 58, thereby driving the tool 36 in the axially

upward direction 78 and exposing the port 156.

[0049] With the wash port 156 in the illustrated closed position, a cementing
operation may be performed to seal the volume between casings. For example,
cement may be pumped through the interior 153 of the casing 24 in the direction
162. Once the cement reaches the bottom of the casing 24 the cement will flow
into the interior 155 of the surrounding casing in the direction 164. In certain
situations, cement may be pumped into the casing 24 until the level of cement
within the interior 155 of the surrounding casing reaches the top of the mudline
hanger 28. However, during the cementing process, cement may flow between
the tang 152 of the mudline hanger 28 and the recess 154 of the mudline hanger
running tool 36. If the cement hardens, it may become difficult to separate the
mudline hanger running tool 36 from the mudline hanger 28. Therefore, as
discussed in detail below, the wash port 156 may be opened and drilling fluid
may be pumped through the wash port 156 to remove cement from the tang 152
and the recess 154.

[0050] FIG. 10 is a cross-sectional view of the mudline hanger running tool 36,
taken within line 9-9 of FIG. 2, in which the wash port 156 is in an open position.
As previously discussed, the wash port 156 may be opened by rotating the
mudline hanger running tool 36 in the left-hand direction 58, thereby driving the
tool 36 in the axially upward direction 78 and exposing the wash port 156.
Because the mudline hanger running tool 36 may be driven to rotate by rotation
of the outer sleeve 62 of the housing running tool 34 (via the key and slot
interface with the housing 26), the wash port 156 may be opened without
applying a torque to the inner sleeve 64/housing 26 interface, thereby ensuring
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3. The systemof claim1l1l, wherein the first nmounting feature conprises a
key configured to interface with a slot of the second nounting feature. 4.
The syst ewoabiciozs’m 1, wherein the inner sleeve conpri sestastéioneioedunt i ng
feature configured to selectively engage a fourth nounting feature of the

out er sl eeve such that rotation of th? outer sleeve drives the inner
to rotate when the third nounting fea 9
nount i ng feature.

feature
sl eeve,

ourt unting feature conprises sl ot “di spos

i nterior wasH pork openinperocassr sl eeve, and the key WO
2011/ 102877PCT/ US2010/ 061923 22 is configured to interface with the slot to
bl ock rot[@0bbdh oAftehtei washr parit 86 das ddeghiopentd, diikngiitidmay beywemgeen t he

re is engaged with the fourth
5. The systemof claim4, wherein the third nounting

tclﬁgpwesﬁé%énn%@é ntH0S @8u9Bda8 tﬁé_trﬁfubﬁ‘fg ﬁ{hhfr%cﬁ)o%ﬂe&gﬁgfgnt{h%;

sl eeve

he
h
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nmount i ng theatieveinth@ disciedn 168 BirBlgh Be Whsh pott a56she@ o tied mtérice 158 t he
i nner sleeve. 7. A system conprising: a _housing running tool conprising:

of the surrounding casing in the direction 170. As’llustrated, the drilling fluid
flows between the tang 152 and the recess 154, thereby removing cement that
may interfere with operation of the mudline hanger running tool 36. After the
washing process is complete, the wash port 156 may be closed by rotating the
mudline hanger running tool 36 in the right-hand direction 60. Because the
mudline hanger running tool 36 may be driven to rotate by rotation of the outer
sleeve 62 of the housing running tool 34 (via the key and slot interface with the
housing 26), the wash port 156 may be closed without applying a torque to the
inner sleeve 64/housing 26 interface, thereby ensuring that the housing 26
remains coupled to the housing running tool 34 during the wash port closing
process. While the present mudline hanger running tool 36 and mudline hanger
28 are configured to engage via right-hand rotation of the tool 36 and to
disengage via left-hand rotation of the tool 36, it should be appreciated that
alternative embodiments may employ a tool 36 and hanger 28 configured to
engage and disengage via opposite directions of rotation.

[0052] While the invention may be susceptible to various modifications and
alternative forms, specific embodiments have been shown by way of example in
the drawings and have been described in detail herein. However, it should be
understood that the invention is not intended to be limited to the particular forms
disclosed. Rather, the invention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the
following appended claims.
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an inner sleeve having a first mating surface configured to engage a second
mati ng surface of a housing to rigidly couple the inner sleeve to the

housi ng; WwO®011/102877 an outer sleeve disposed about trhe/tusanensdkeeve and
configured to support the inner sleeve in an axial direction, wherein the
outer sleeve conprises a first nounti g feature configured to engage a
second nounting feature of the housing such that substantially all torque
applied to the housing running tool in a circunferential direction is
transferred to the housing via the outer sleeve. 8. The system of claim6,
wherein the outer sleeve is configured to support the inner sleeve in the
axi al di rebAIMB vi a contact between the inner sleeve and a retaining ring
nounted to an interior surface of the outer sleeve. 9. The systemof claim

6, wherein theatidist, Wé feature conprises a key configured to
sel ectively int eH ace wt Irlg;ttg;'sl ot of the second nmounting feature via axial

nmovenent of t hehousiry rgindgyot edrapiisiegt o t he housing. 10. The system of
claim6, wherein the . noer, sl eeve cogﬁri setiﬂﬁja t}gi rd unt i qg feature
configured to sel eﬁ”i'()@?@ﬁ‘é%‘@%@%"”&gﬁ TPRATRALSHTARE FREEHES BRI out er

sl eeve viaseedrti manvg BBifdceddf & h@usw & rigitigescriplesihatinier dldevide thener sl eeve,
and wherein rotation of the outer sleeve drives the inner sleeve to rotate

when t he RS nounting feature is engaged with the fourth nmounting
feature. 23 11. ASYRECHLEA BIhSEEPabGUtTREFHIRY s[eéNBINE doRfbure@mBr | Si ng:

rotate with respect to the inner sleeve, wherein the outer sleeve comprises a first
mounting feature configured to engage a second mounting feature of the housing
such that rotation of the outer sleeve drives the housing to rotate; and

a retaining ring coupled to an interior surface of the outer sleeve
and configured to block movement of the inner sleeve relative to the outer sleeve
along an axial direction.

2. The system of claim 1, wherein the first mating surface comprises a first
set of threads configured to interface with a second set of threads of the second

mating surface.

3. The system of claim 1, wherein the first mounting feature comprises a key
configured to interface with a slot of the second mounting feature.

4. The system of claim 1, wherein the inner sleeve comprises a third
mounting feature configured to selectively engage a fourth mounting feature of
the outer sleeve such that rotation of the outer sleeve drives the inner sleeve to
rotate when the third mounting feature is engaged with the fourth mounting

feature.

5. The system of claim 4, wherein the third mounting feature comprises a key
disposed on an exterior surface of the inner sleeve, the fourth mounting feature
comprises a slot disposed on the interior surface of the outer sleeve, and the key
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an inner sleeve having an exterior threaded surface configured to engage an
interior threaded surface of a housing to rigidly couple the inner sleeve

to the howeingy102877 an outer sleeve disposed aborCTiuseotvne®es sl eeve
and conprising a first key configured to selectively engage a first slot of
t he housing such that rotation of the,Quter sleeve drives the housing to

rotate when the first key is engaged th the first slot; and a
retaining ring coupled to an interior surface of the outer sleeve, wherein

the retai |§'0681:j§dr@8 t ﬁlﬁ éh\QHIﬁ &k 418t ?)L{HB@K fottith d)frlﬂérlnr%'r%?’éé% rBlaffe axi al

di rection to ena e inner sleeve to rotate with respect to the
out er sl eiewvtbe oute? slcEive st ibm kel is dispasad withingheisiott he i nner sl eeve
conprises a second key configured to selectively engage a second sl ot
within the interior surface of the outer sleeve such that rotation of the

outer slegve drievgstémefichuars, sneesia th@trr@tmbanwvtgeﬂeatLJve@e@mrwré@w i's
engaged with the second sl ot stemof claim112, wherein the
second ke%ﬁ'*?@'vélyrﬁrigﬁ’@ﬁéﬁe€Q}1r¥bm88E“i'%F%a“ﬁﬁdé%%x'?h@0¥%'@6Hb°fsth%1°UWa axi al

movenment QbfeddR1ANEH 115 FRLEsicelative to the inner sleeve. 14. The system
of claim1l, wherein the first key is configured to selectively engage the

first slot via axial novenent of the outer sleeve relative to the housing.

15. The ste erein an exterior surface of the retaining
ring corrpsjr"l sersﬁg%srté@ S %’gﬁ" %ﬂred to interface with correspondi ng threads

on the interi ahswifhgasmniig tdoeconpesingl eeve to couple the retaining ring to
the outer sleeve. an inner sleeve having a first mating surface configured to engage

a second mating surface of a housing to rigidly couple the inner sleeve to the

housing; and

an outer sleeve disposed about the inner sleeve and configured to

support the inner sleeve in an axial direction, wherein the outer sleeve comprises

a first mounting feature configured to engage a second mounting feature of the

housing such that substantially all torque applied to the housing running tool in a

circumferential direction is transferred to the housing via the outer sleeve.

8. The system of claim 6, wherein the outer sleeve is configured to support
the inner sleeve in the axial direction via contact between the inner sleeve and a

retaining ring mounted to an interior surface of the outer sleeve.

9. The system of claim 6, wherein the first mounting feature comprises a key
configured to selectively interface with a slot of the second mounting feature via

axial movement of the outer sleeve relative to the housing.

10.  The system of claim 6, wherein the inner sleeve comprises a third
mounting feature configured to selectively engage a fourth mounting feature of
the outer sleeve via axial movement of the outer sleeve relative to the inner
sleeve, and wherein rotation of the outer sleeve drives the inner sleeve to rotate

when the third mounting feature is engaged with the fourth mounting feature.
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11. A system comprising:
a housing running tool comprising:

an inner sleeve having an exterior threaded surface configured to
engage an interior threaded surface of a housing to rigidly couple the inner
sleeve to the housing;

an outer sleeve disposed about the inner sleeve and comprising a
first key configured to selectively engage a first slot of the housing such that
rotation of the outer sleeve drives the housing to rotate when the first key is
engaged with the first slot; and

a retaining ring coupled to an interior surface of the outer sleeve,
wherein the retaining ring is configured to support the inner sleeve in an axial

direction, and to enable the inner sleeve to rotate with respect to the outer sleeve.

12.  The system of claim 11, wherein the inner sleeve comprises a second key
configured to selectively engage a second slot within the interior surface of the
outer sleeve such that rotation of the outer sleeve drives the inner sleeve to
rotate when the second key is engaged with the second slot.

13.  The system of claim 12, wherein the second key is configured to
selectively engage the second slot via axial movement of the outer sleeve

relative to the inner sleeve.

14.  The system of claim 11, wherein the first key is configured to selectively
engage the first slot via axial movement of the outer sleeve relative to the
housing.

15.  The system of claim 11, wherein an exterior surface of the retaining ring

comprises threads configured to interface with corresponding threads on the
interior surface of the outer sleeve to couple the retaining ring to the outer sleeve.
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