Tubi ng runni ng equi pnent for offshore rig wth surface
bl owout preventer RELATED APPLI CATI ONS Appl i cant
claims priority to the application described herein
through a U.S. provisional patent application titled
"Tubi ng Runni ng Equi pmrent For O fshore Rig Wth
Surface Bl owout Preventer," having U S. Patent

IS S oS O e
T R oLy, OGN e L N O 1.

general to offshore drilling, and in particular to
Applicgatrelaims priafityée thedwplieation dasarbgd hetsimigrangh@ddSng
paevistorahpaéritsipplieation ditlet 4Tubisg Ruaniag Baaipmen Fomﬁffshore Rig
WitleSartice BlowoutPaekanterfhaving U.BePdtenteXyiplioatidi®er. No.
66/60%,588, ividclawas BRdanvidpl 2,f2004 sadseisicp isddesipbrated herein by
rdférgg‘gelgx{s%ﬁg&@rom a surface vessel and attaches to
t he subsea well. A tubing hanger is lowered with a
conduit through the riser and | anded in the tubing
Rﬁl@ﬁhﬁ\@}i ﬁ?@ﬁN@%dﬁ”bl y. A tubing hanger running
that 1s connected to the upper end of the tubing
seal and | ocking nenber of |anding of

ger. ;s
lr}ﬁg Olgﬁl?%ﬁlg er Acontrol line extends fromthe

runni ng tool al ongsi % es‘gﬁfut t the s rface ,

This dfeaaR relatpoifedensig forgsEhprecdal 3 0)eqyipgnent

ang| ipsthadpios Mmingiubingar €asipg B an Qf’@hm@é’lgﬁlaﬂ uszw syrépce

blowbut grevenderpr essure control . In arrangenents in which

the BOP provides the main basis for pressure control,

2 ek Bfddndl ypihedhlentiohoses in on and engages the outer

surface of the tubing hanger running tool. During

m%htcafnﬂle@lﬂgﬁkﬁﬁéeﬁ Ryt ﬁiﬂs&f‘ﬁmdﬁ&ﬁm‘)@ ?i%éitéiﬁenﬁk f885a fltface

Jégé? 258 k%Ot F GRfieA blh?ﬁaﬁg& B ?eﬂ%‘ihﬁl:‘&ﬂiuﬁg
th%]ﬁlge%ag aEs i %nﬂﬁ g&o% ahw B aa s U Fukifh

A A _gﬁaacor § ?%@m gia“c’”ﬁsthe
;‘%]g %fﬁﬁgglsn 3y - ﬁen‘ir? extends
fremithe running fpal alengsidert Wé“tft%F esyefagg pladornpy e Od\ferw?éme

riger pagkaer €' LMMRP Heand subieabira peeventer (RQAP") ken bomizgdybor
safety and pressure eondrad. Indrfangemertts immich the BOB provides/theimdin
basisdoapitessure controd| thé BaPstypicaléndiosay ih oormd kegagas theoater
surfass of the tubing Ringdeprumitigtool. and operate the subsea

LMRP/ BOP. The drilling riser typically has a | arge
D@iRSBBin @&leeh%oﬁer&tﬁfr@ ethB Hﬁa-ﬁfor efoséd 18 B@(&@ﬂé'oﬁl&r
sutaBL 8F{hd fubi ) g tobl. FRR Qﬁ@ilﬁg QE%? tb Qpply

t1

T’ §sh ét%)e}hca B ég b
Pg 1(11 t%% aIgs E“y\?eg ‘%ng unF flne or twg cond:l)lnt 1n t| Secxigereas
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is that the LMRP/BOP is very large and bulky with numerous electrical and
hydraulic control lines extending from the surface vessel in order to monitor and
operate the subsea LMRP/BOP. The drilling riser typically has a large diameter and
has a large number of lines extending alongside.

Accordingly, it has been proposed to utilize a surface (BOP) with a smaller subsea
disconnect package during completion work on the subsea well. The surface BOP
provides well control during the drilling and completion operations. The subsea
disconnect package comprises a smaller, less complex assembly, which allows for
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provides well control during the drilling and
conpl eti on operations. The subsea disconnect package
conprises a smaller, |ess conplex assenbly, which
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wellhead assembly for receiving and transmitting the signals to the tool. A tool
signal receiver can also be positioned on the tool. The tool signal receiver actuating
the tool upon receiving a signal from the relay unit.

The apparatus can also include an extendable pin that extends through a sidewall of
the wellhead assembly into the interior of the wellhead assembly. The extendable
pin can be controlled by either the remote operated vehicle or the control pod.

BRIEF DESCRIPTION OF THE DRAWINGS
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wel | head assenbly for receiving and transmtting the
signals to the tool. A tool signal receiver can al so
be positioned on the tool. The tool signal receiver
actuating the tool upon receiving a signal fromthe
relay unit. The apparatus can al so include an

ext endabl e pin that extends through a sidewall of the
mellhead assenbly into the interior of t he wel | head
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A riser 21 extends from shear ranms 19 upward. Most
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being iyplcaﬁy sma flér'in diantt erﬁﬁaﬂ a cohveritional gnlhng riser. Riser 21
extends upward past sea level 23 to a blowout prevent ("BOP") stack 25. BOP stack
25 is an assembly of pressure control equipment that will close on the outer diameter
of a size range of tubular members as well as fully close when a tubular member is
not located within. BOP stack 25 serves as the primary pressure control unit for the
drilling and completion operation.

Riser 21 and BOP stack 25 are supported by a tensioner (not shown) of a floating
vessel or platform 27. Platform 27 may be of a variety of types and will have a
derrick and drawworks for drilling and completion operations.
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being typically smaller in dianeter than a
conventional drilling riser. Riser 21 extends upward
past sea |level 23 to a bl owout prevent ("BOP") stack
25. BOP stack 25 is an assenbly of pressure contro
equi prent that will close on the outer dianeter of a
si ze range of tubul ar nenbers as well as fully close
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conduits 43, 45. Penetrator connectors 47 are mounted to the upper and lower seal
plates 46 at the upper and lower ends of upper slick joint 41. The various lines from
umbilical 39 connect to lower penetrator connectors 47. Penetrator lines 49 extend
through the annulus between upper and lower penetrator connectors 47. Lines 50
connect to the upper penetrator connections 47 and lead to a controller 51 on
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41 provide a snmooth cylindrical exterior for
engagenent by BOP stack 25. As shown in FIG 2, upper
slick joint 41 has an inner conduit 43 that axially
aligns and connects with conduit 37 to enable tools
to pass through inner conduit 43 into conduit 37.
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slick joint 41 will be located only slightly below BOP 25 while drilling in the

shallowest water. When running tubing 37 for the wells in the shallowest water
depth, perhaps only one upper slick joint 41 is needed to span BOP 25. When
drilling in deeper water, the operator adds sufficient upper slick joints 41 to extend
at least part of the slick joints 41 through BOP 25. When coupling slick joints 41
together, the upper penetrator connectors 47 of one slick joint 41 will preferably stab
into and connect to those of the next upper slick joint 41. Consequently, once
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BOP 25 around slick joints 41 and applying pressure to
annulus fluid in riser 21. Subsequently, the operator
may perforate by |lowering a perforating gun through
upper slick joints 41, conduit 37, |ower disconnect
menber 35, running tool 33 and into tubing 29. The
oper at or nay circulate fluid through tubing 29 by
ng
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around conduit 37. Alternately, testing may be done by utilizing a remote operated
vehicle ("ROV" not shown in FIG. 4) to engage a test port 68 located in the sidewall
of adapter 62. In that event, pipe rams 17 would be actuated to close around
disconnect member 35 to confine the hydraulic pressure to a chamber between the
seal of tubing hanger 31 and pipe rams 17. The ROV supplies the hydraulic pressure
through an internal pressurized supply of hydraulic fluid. The pressure being exerted
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will rotate to a desired orientation relative to
wel | head 11. Preferably, orientation pin 57 is
retractable to not protrude into the bore of adapter
62 during normal drilling operations. Running tool 53
has a receptacle 59 located on its sidewall that |eads
to various hydraulic and optionally electrica

irﬁ@gﬁ@l an%cloéouﬁdj 1d8itre8 thrad 1 %taﬁﬁlﬁ 3 TonBOUGNS.
a rec

lproca connect or when tub |ng hanger 31

£ OSIlt el o luﬁ{}d% Ddapfer33S

hbﬁls e gﬁﬁ : E i "Eﬁ s §§5 s s
rcoph%ﬁte seacoptrol e gé)ggghat is

em&a@é bren B9 75 RQYnt5risp CPIIYF‘éltIGBalé)ﬁI atsls Foierted to the
surfasiepyisowabilicdri gbataongects to the ewitallst 81 dO¥FS hap aprassurized
s@oce Bhingt thatiatcephtdeibSsmaplypratiirabicyluid prespwe. tPrefiarably, the
piebsurs shseaw{ll essprise an@otunilatoe havingre shffieienhvelsmse stroke
ofiétBtickIpin §91ahd dciftochl @onittetor I3 dut 4ls€ peraeduiinl fel 53, and
te3PMRE 51 f hibdle Phgbes@abl y include a hydraulic

accumul at or t%wat supplies pressurized hydraulic fluid

Inuﬁ’lg%g_‘m 8)18 thg.Jg n"ﬁgcﬁf rggfﬁl ROYPHS ﬁ%lt &g t@?o SH&RE?JnsplEQS and

t e
e)?tg%és PI enis gy ﬁl r(?c‘ﬁﬂ oca ?A erruﬁ?g@hg%%ﬁ
bmang??n% ch; S ot %3% JRPapgaseinsy

vt aHRERE el 57 abd sthiubing hapger He THHRREAV Gymges gyer to test
peitHd J‘Pfrmﬁ‘t’ldmg hydulig fluidhpegssurmior test PUBPIeS il Hhsgame gnanner
ag &@Cﬂbﬂden&‘omecappmwlﬁ 4ignal to control pod 65 to
cause orientation pin 57 to extend. Oientation pin
Iibthe @fipadidsent aNFKE. @&, nimirgtdol 87 ldsed ultrasohicgededwdr 85 Jhdrein.
Al{eRydessiveRransthitt@NOE floudss t6 BddbterP3taadlis omi@tication with
tHIQWIRWBY 8k adepret 9PIR RN eHRaRiRM AR ScoRuMONEY ultridoRid digfils
s ung%(il‘i‘&%l\%'f B nfnalfns Qth H éZ Tu ﬁ RIRY hR€iGiternal
px%l W36 Sonire e Shdh s a%c[:um c%n a %dg@%&@ﬁ%aﬁicmhs

pﬁeﬁ%e g(g c&%sn?% §e6 re& g;f t‘{ter 95is
QAL g4 T b oBeE % Ej@a‘? i Tk 37 8 v coptler
99 ee 8pHRENE759. The operator then provides hydraulic
pressure to the various lines via control pod 65 to
Ircthe openatiompfidye eobodizsent of EKI. 6 afiertybing hgeger 31 landyigkthe
prper pdsitionyrte opbstorsepplees uasignalivo thanswittar9s, Tmnsrhites 95
pRIVREES dh @Sousticdd ikl torecebier/transminteedl, syhithinoughsehd e signal
tobr3céliét $99Thd ¥iphal alillaudetan@ing el 87 tdvpédfores Hesi fitatediatdp.
R@éelvér %b'tﬁﬂ; J?)ﬁHGI% rele%&iéapscﬂ&{&élﬂnaﬁsﬁmt) Rehid e ckRBb- has
% %RYs enféQé‘soleMdsa&mmsh Hfaﬁﬁé ur e
1%' 'Ehe i % r1‘."f'e’{~I gg 3’&%] ?r {d e{rﬁ n%of
b %??Pg tu nlgé%geé éperat ed vehl cle (" RO\/
not shown in FIG 4) to engage a test rt | ocat ed
I gpch pé the; ea&métment%flessah?ﬁ Zovezhe pawetad @Hic lige gg control
linexismot 7xposed © well preswmsahiring cemplesion opgrtionsd Thessnnect
embodiment helpaoaedice iee tigke ofi ghkasing ithe ymbidisallimetfrpry the surface
veskel rtd éie tophing éoolf drchavingal lealf attthdsurfpch BQRebecddseanfdhgi pe
uhbilalllfne. The eidbbdigientslih €3G 16 alwpdreipreidacethe sisky o the issues
associated with conventional assemblies having the control lines extending through
the riser while in fluid communication with the bore of the wellhead assembly.

d’

While the invention has been shown in only some of its forms, it should be apparent
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through an internal pressurized supply of hydraulic
fluid. The pressure being exerted HOUSTON 2281811.1 6
o0 into such chanber could be nonitored through |ines
63 and 69 by controller 71. 1In the enbodi nent of FIG
5, a reciprocal connector 73 is nounted to adapter 62.
Reci procal connector 73 is the sane as connector 61 of

tothde s‘ll(ﬂle?l)ﬁﬁ Fit5 s 11 ﬁanb&@g cSRBES RO 2
chc'ali'll ése gﬁ@ﬁ }?l glsth th inV nt @S a port that is
engage a . I'S a conventional type

that is connected to the surface via unbilical 81
that connects to the controller 83. ROV 75 has a
pressurized source within it that is capable of
supplying hydraulic fluid pressure. Preferably, the
pressure source will conprise an accunul ator having a
sufficient volume to stroke orientation pin 85 and
reci procal connector 73 but al so operate running too
53, and test the seal of tubing hanger 31. In the
operation of this enbodinent, ROV 75 first connects to
orientation pin 85 and extends it, then is noved to
reci procal connector 73. After running tool 53 has

| anded tubi ng hanger 31, ROV 75 strokes reciproca
connector 73 into engagenent wth running tool 53 and
sets tubing hanger 31. Then ROV 75 noves over to test
port 68 for providing hydraulic fluid pressure for
test purposes in the same manner as described in
connection with FIG 4. In the enbodi nent of FIG 6,
runni ng tool 87 has an ultrasonic receiver 89 therein.
A relay receiver/transmtter 91 nounts to adapter 93
and is in communication with the interior of adapter
93. Receiver/transmtter 91 communi cates ultrasonic
signals to running tool receiver 89. In this

enbodi nent, running tool 87 has an internal pressure
source, such as an accunul ator, that contains adequate
hydraulic fluid pressure for causing it to set and
rel ease fromtubing hanger 31. Atransnmitter 95 is

| owered into the sea on an unbilical |ine 97.
Urbilical line 97 leads to a controller 99 on
platform27. In the operation of the enbodi nent of
FIG 6, after tubing hanger 31 |lands at the proper
position, the operator supplies a signal to
transmtter 95. Transmitter 95 provides an acoustica
signal to receiver/transmtter 91, which in turn sends
a signal to receiver 89. The signal will cause
running tool 87 to perform a designated step.

Receiver 89 thus controls electrical solenoids (not
shown) within the electro- hydraulic controls of
runni ng tool 87. These sol enoids distribute hydraulic
pressurized fluid fromthe internal accunulator to
performthe various functions of setting and

rel easi ng fromtubi ng hanger 31
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In each of the enbodi nents descri bed above, the power
and hydraulic line or control ||ine is not exposed to
wel | pressures during conpletion operations. These
enbodi nents help to reduce the risks of shearing the
unmbilical line fromthe surface vessel to the running
tool, or having a |leak at the surface BOP because of
the wunbilical line. The enbodinents in FIG 2-6 al so
(ng% reduce the risks of the issues associated with
e

‘ntional assenblies having the control Iines
extending through  the riser whilg in fl .
L 28 FIPEHPIAINEIRREREPRS RfF an pféShpes W a‘-‘@ng)g@@.%bwbsea

wellhead assranblyyacmser extepdiag hoantheyabyea iwellberd assanRly & aj t s
sirfaorwessel; agoagodnésteddoFanaming striogsndlavwaed rqugh therisy
inttdn tieewslkiehd edemblyt foe penferntihgiopdrations ahthie veallheadvassendbly; a
sibsta centliscenérid of therisehahdthe subdeangdihead dshanbly that controls
th faftlloﬁ of fHeQBdlt Beom®RRe eRfendifg throW@N4 sidewall of the wellhead
%ﬁéc’cor]be%lé)aﬁh%ll@@b thk-sub¥badBRAS1Rr Ude Lofinector

b&%&ﬁ aQ&n&P 2}9 '?h@tfof)ﬁﬁ‘?ﬁﬁd\éﬁféd GIiOR! 4 Srhde
f‘%&mé’iﬁd%‘%ﬂ% isa%s at‘[?d B Lsitfol Sk £ h&ag %pmard
ﬁPB‘otPeB %&&9 g %“HPH? g‘? fre ihSs ool ey
cQupicaion With wzéewnrrﬂ@ %§§gg eré? eg}%

righer ati ons at the wel | head assenbly; a subsea
controller exterior of the riser and the subsea

2\iBid dppachtussd shevinyl, whetein thetsnbdes contiellesgemarises@ remotehe

operatied vehiclennect or extendi ng through a sidewall of the
wel | head assenbly, the connector being controlled by
31T dppReas oTeNimAl, dlereit the conmvtesisebkedtRtwgen d\disengaged

pSMEGIRIEIN enh $da ﬂcﬁﬁlotnq{?len Mech\Qith BRItoblS i N a desired
p03| tion; a surface control |l er positioned on the

%réﬁlt?ss iaflmazn gvht%re?xfplter génne Hlestﬁf%gﬂéi(%gn Iggd
t1 € 10w @’f’ oﬁ ¢ eco 03¢0k ol by the
T e g@ b pth ptex Beia tohorlad by
regaqie opeated yefigle 40d in F%‘PF‘é‘Plca?%WHB mertsp Y Prbg ool iny
desied pPHHOR0 the riser. 2. The apparatus of claim1,
wherei n the subsea controller conprises a renote
5.0Per appecitusetfictiim. 1, Shefflirethgspbsca costralter ¢pmprises a aphzplpad
mibhated om ae etteriorsifitik absérewelimad assdinbéyn @Wneqlmsbmmg) n
catitdl1ad be fga@attoppsd; tah® Whiereirethg agparatis fuvthen coiprisesod control
pdd liddéxtaiidas RbmIhOEorktadpbd & thelefiictort he: connect or
strokes bet ween a di sengaged p03|t|on and an engaged
QR Jrly e W?l@}el 0b Q'Tlg ‘ﬂflceﬁ iﬂ:ﬂl&%ﬁ‘ﬂag &dl
ex%? I%lrz{u? 00hq QRERALE \4 i 9 Hh&%lg Rlg and
o of it yd d regepiacle onse fo ded"-
lpb|ap %@\gt eggtgggga %ﬁl;iqnsixé%g%w}e{;geﬁ%d;?u 1c glnd supplied

y the subsea controller to the receptacle to cause the toot to perform an operation.

7. An apparatus for performing operations on an offshore well, comprising: a subsea
wellhead assembly; a riser extending from the subsea wellhead assembly to a
surface vessel; a tool connected to a running string and lowered through the riser
into the wellhead assembly for performing operations at the wellhead assembly; a
connector that has a retracted position and an extended position extending through a
sidewall of the wellhead assembly into the interior of the wellhead assembly, the
connector being engageable with the running tool when the running tool is in a
desired position; a subsea controller positioned adjacent the subsea wellhead
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nounted to an exterior of the subsea well head
assenbly, the connector being controlled by the
control pod; and wherein the apparatus further
conprises: a control pod line extending fromthe
control pod to the connector. 6. The apparatus of
claim1l, wherein: the tool is hydraulically actuated

aﬁg:q 3 eRBageithivith thd Wemhadth: for EM, the e&a&a@,!r & stRiRd
e, ai%efa%a%§9&1gad #)S‘snltx(ﬁ{s %ts e cbn’i’t}cﬁle? hng Bt f

gtéo \8 P hle nnec o e % e %ontnﬁctor isin

errg@srlaee% %thgisww& @gwg que gg 0B 8 hieFe o
V‘E§§ el ipg Feteling dovgwe Appeerig t gea
cqrﬁr@llpbm thatthe girfageponitoligs dy i qosHnuNiGation Wightha SWRse8 f or
cquéroller t9i aaysedpe tanl toperfarm amonstativnothe oprtrel linedeing extatipr to
tha rsabsea wel | head assenbly; a riser extending from

the subsea wel | head assenbly to a surface vessel; a
81T appARR G eRirh 7, WheteihGub béd dd@trallét dogipeisera fdhioreigh
opeisted vafEle, th8tEndB %p&&%{eh%ﬁfé1@§1§ I?i}lg’hyfd%uli%qrxﬁ&)bfé‘sﬁﬁe

t hat
ﬂ’ﬁ&?ﬂﬁé Qimebr Ve Wik HiERE) ARIETIS Yomike (RO 6ol

tendin of th

Sl ot s%% r%"’ ey '?mv‘rﬁ%s cope St Rl ey @aaR Rl
Pr@??ﬁ‘ﬁee #O% he runni ng tool when

t he runnlng tooI |s in a deS|red posi tion; a subsea

1G; derapparatus Eﬁgluatm dnButhsriemmring: ndichea Ssntation pdagpn the
ext@ug TOheRel 81 extendable edendatisinpin moantedde therwelllicad asspmbly,
the pimkoting arf exterslad posigon kxtending dodagh 4 sidewalbékthe betlhessin
asséablyahtoahé mtkerivn df ehetweeltiead pssinblyofos engdgimpsthbedentation
edpenb bAkht@he 1081; A8d Wherdi® fH¥LEIbSEACORRoNEr tabtubfee tHel ik fdndable pin

tottHQExtEﬁHe@%Embﬁe connector when the connector is in
engagerrent with the running tool; a surface controll er

1P"'ﬁ1 gi%ﬂc?rg Qéénfb Fﬁ%i&ﬁr??f furtfer o ngy aare& Hcie%%m oy

Xt an cont.r 5
S RSy the bl e O fhgoriegtarign
r&‘iﬁ‘ltﬁﬂ?ﬂleélﬁ?nl%ﬁ“gﬂg? by CQHB%%QJ controller to cause the
tool to performan operation, the control |ine being

12 Jihe oifishore @ssepthdy of dJaim 7.gvherpia thgpibeen epstratlerqomusises a

controt ppchmoheted ob as eatetionportiph ef theovaitheakassemblynthegontrol

patiering mcboweini¢ationtwith the votreectpeiad eshtrobhod line.
supplying hydraulic fluid pressure through the

1% QDR HoA fort erfoAfidgl i pegationch aisibseh deflhédd Asmisly ehol

ridel BR¥e@ink 86twee the \9&1&9@ aéRinbBy ld £dRfale latihe! @niprisiiy:

mounqq 5% CARE&LG! ﬁx%rm 6ﬁ%uf¥gfi&ﬂla%§en{ﬂl§“&ten‘§{ &nfrol

1lidedd TﬁYarréf Qﬂ):ngg]n QR 9; Y Fel 3% HBMACEhPS1ter gra tool
h b tige ot g RS

$ ar a 41 ‘ﬁ
g i U8 g
g B SPRI 3 i RSl WP it (eh i the
coagg%% Mich ipfemsngages frgigohle Rek é‘ﬁd‘@d’PE@%*P’P i on
extendi ng through a sidewall of the wellhead assenbly
14. fThe mdtleod oftodainok3, shertdie theahdthed firthes eamprises:qroviding the
toehgly ia mepeptaele@ni aardxédrion portion; linking the subsea controller with the
connector and with the subsea controller, stroking the connector from a retracted
position inward to an extended position in engagement with the receptacle; and
supplying the tool with hydraulic fluid pressure from the subsea controller through

the connector.

ﬂ
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edge to orient the tool; and wherein the subsea
controller actuates the extendable pin to the

ext ended position. 11. The offshore assenbly of claim
10, further conprising a receptacle on an exterior
portion of the running tool, that when oriented by the
orientation pin and orientation edge, is engaged by

15. M eGRANEE b OL aim! 3, fliKer RbhDRSISE: o9 a/haf aldz Srface on
amarfﬁa &&&&Fkﬂé% i PG Aoy 5{1: i Fenpod

v?nrh ? %H ttlkl}e E:Eclog %osmo
swoﬁ%n% ebihoee ﬁowlgé er&ﬂﬁ’re e o PHECanlgg% bl B i
PRECHATIAS iR IpREphinte theellke Wel I head assenbl y

through a riser extending betmeen t he wel | head
assenbly and a surface platform conprising: nounting
a connector in a sidewall of the well head assenbly;
extending a control [|ine dowward al ong an exterior
of the riser to a subsea controller; lowering a too

on a running string through the riser into the
wel | head assenbly; and sending a signal through the
control line to the subsea controller, which in turn
controls the connector, which in turn engages the
tool to performan operation. 14. The nmethod of claim
13, wherein the nethod further conprises: providing
the tool with a receptacle on an exterior portion;

l'i nking the subsea controller with the connector and
Wi th the subsea controller, stroking the connector
froma retracted position inward to an extended
position in engagenent with the receptacle; and
supplying the tool with hydraulic fluid pressure from
the subsea controller through the connector.

HOUSTON\ 2281811.1 10 0 15. The nethod of claim 13,
further conprising: providing a helical cam surface on
an exterior portion of the tool; nounting an
orientation pin in a sidewall of the wellhead
assenbly; and prior to stroking the connector to the
ext ended position, stroking the orientation pin
inward, the orientation pin causing the tool to orient
with the connector as it is lowered into the well head
assenbly. HOUSTOM 2281811.1 110
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