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El ectrically Operated Actuation Tool for Subsea
Conpl etion System Conponents Background of the

WO pws06876h The present invention is directed tBCHIS2003/040657
actuation tool for subsea conpl et| on system

siem Components
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ce the t'ubing hanger is |anded
body The first locking plston is adapted to engage a flrst locking device to

secure the THRT to the tubing hanger, and the second locking piston is adapted
to engage a second locking device to secure the tubing hanger to the wellhead
housing or the christmas tree.

During installation of the tubing hanger, a running string is connected to
the top of the THRT, the first locking piston is actuated to secure the THRT to the
top of the tubing hanger, and the assembly is lowered to the subsea wellhead
through the riser pipe and the BOP. Once the tubing hanger is landed, the
second locking piston is actuated to secure the tubing hanger to the wellhead

housing or the christmas tree and, when appropriate, the first locking piston is
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second | ocking piston is actuated to secure the tubing
hanger to the wel |l head housing or the Christmas tree
wa@eas/oed1eh appropriate, the first | ocking pistBeI/US2003/040657
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the qxdarc%glrdanc%% ﬂ{édpraes(éﬂ{ fn%ﬁf?c% tA8se and other disadvantages

in the prior art are overcome by providing an electrically operated actuation tool
for a subsea completion system component which comprises at least one
hydraulically actuatable mechanism. The actuation tool comprises an electric
motor, a hydraulic pump which is driven by the motor, and at least one hydraulic
line which communicates between the hydraulic pump and a corresponding
hydraulic conduit that is fluidly connected to the mechanism. In this manner,
when the motor is operated the hydraulic pump generates hydraulic pressure

which actuates the mechanism.
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hydraulic conduit that is fluidly connected to the
mechanism In this manner, when the notor is operated

wo b@skgsiraul i ¢ punp generates hydraul i ¢ pressuPer/vubio0$1040657
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first and second motors into axial translation of the corresponding first and
second locking piston.

Alternatively, the electrically operated actuator may comprise an electric
motor and a hydraulic pump which is driven by the motor. In this event, when the
motor is operated the hydraulic pump generates hydraulic pressure which
actuates the first and second locking pistons.

In each of the foregoing embodiments, the present invention may further

comprise a power source for the motor, such as a battery which is located
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notor is operated the hydraulic punp generates

hydraul i c pressure which actuates the first and second
WO o@ki687Pi stons. I n each of the foregoing enbRd/mBI03940657
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ramk] be rrade apparent fromthe follow ng detailed
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vari o odi nents. Brief Description of the Draw ngs
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t.ed t. t t | h
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Birias DRlskriptidvbi the Dav@RGs i N an exenpl ary wel | head
housing, Figure 2 is an enlarged cross sectional view

of t IégUrBRTiscs raprgaer@anors ﬁsm%@lepﬁ@afly pReratee Rehption tool of
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ifdtall anuisingaeRdgenin anelxenﬁﬁnmwbllheakhhwusd@u ceto
secure the tubing hanger to the IIhe ?Elﬁ'[na
i QUGG AiSAThANETaT 61058 $eGHoR Fthan Figupert
sﬁgwfﬁrggﬁ{?eﬁrét %%Ql,*ﬁ@ g‘%ﬁl@h da%bdtvﬁtrpﬁienl‘i}s?%‘ékfngché\)@cé #€secure the
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B e B e REREE L SRS
CT OS§iGetd RMbaMiap¥rddl ddifiordifieR of theTHRT of PRI shown

just prior to being secured to the tubing hanger;

Figure 4 is a partial cross sectional view of the THRT of Figure 1 showing
the first locking piston engaged with the first locking device to secure the THRT to
the tubing hanger,

Figure 5 is a partial cross sectional view of the THRT of Figure 1 showing
the second locking piston engaged with the second locking device to secure the
tubing hanger to the wellhead housing;

Figure 6 is a partial cross sectional view of the THRT of Figure 1 showing
the first locking piston disengaged from the first locking device to release the
THRT from the tubing hanger,;
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the second | ocki ng piston engaged with the second

| ocking device to secure the tubing hanger to the
wowdoshesads housi ng; Figure 6 is a partial crossPCT/US2003/040657
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éa%;@é‘én”q%@é" UMb SERHEAIVY BOPEERG RRb TS Inolude
I
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* override tools, seal replacement tools, torque tools, lifting tools, actuation tools

and rotary tools.

In accordance with a first embodiment of the present invention, the
electrically operated actuation tool comprises one or more electrical actuators
which are incorporated into a subsea completion system component. In addition,
instead of hydraulically actuated mechanisms, the subsea completion system
component includes a number mechanisms which are similar in function but are
actuated by the electrical actuators. Consequently, the actuation tool eliminates
the need for a hydraulic umbilical from the surface rig to the subsea completion
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el ectrically operated actuation tool conprises one or
nore el ectrical actuators which are incorporated into
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G Ols 58 P 9 RIS o198, 2 1y compri
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R i
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2 i n whi se
SR sPusl Bt nd PRl R SRS bR
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conpri ses an el ongated, generally

annular body 34 which includes an upper erid 36 that is secured to the running

string 18 such as by threads (not shown) and a lower end 38 that is ideally

received within a receptacle 40 located in the top of the tubing hanger 12. The

THRT 10 also comprises a first preferably cylindrical locking piston 42 which is

slidably supported on the body 34 and is adapted to engage a first locking device

to secure the THRT to the tubing hanger 12, and a second preferably cylindrical
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annul ar body 34 which includes an upper end 36 that is
secured to the running string 18 such as by threads

w@ nt/064183Wn) and a | ower end 38 that is ideal | BCT/US2003/040657
received within a receptacle 40 located in the top of
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talﬂmgtwge@ 12e \N{lgg@l@@i stb%omd Id@klﬂg}gsﬁmnm fflszvavad Ifmtn BB upper or
sl i da supported on the
SRetnd DRI (edpWAr B ACkOHS BN SN e 3, the second
I&S@g%iﬁl t ‘F’ér’c&é%éé fo%hHéemEH&%’I |5qr vARESE, Bﬁé'atlb%r nose portion

|gure e “secon |ng pi $ton forces
S6hef thed&ckigg meardtirel fo&’bsdldmrimd{ dng &2dadidllpwetwarsiginto a

t 56 of the | he lock ring.
E3rsandNGSEk TR 57 ITiE He MsACC LDl REAREPY S 57BbIebing
q‘?},rgelg 1t2f}g m\gl\,\}eﬂﬁ@gdm to t hereby secure the tubing

ger the wellhead. If desired or required, the
THRT Iidesme;d ar easjuined) treeTHRT: Hhmeymlsmindude svitallamnsans to

RBRREly Saerr "q’l%ec'iq?wﬁ PhoBi8 ddai fle S kel 4. inthe

il eie WmBo@Ment o8 tHeeindenfier sﬁd\ﬁﬁnﬂl@JretszorTéi&Tmé@ the THRT
conprises a nunber of resilient collet fingers

heempeses atnuatbrrdftresitiert erllebfiagersdd whichi %r@cﬁ#tame@lﬁa the
SAH 5050 HBE A P B UER P 55 R nbborton o2
thatiksi Bigsathints al coprespontimgrgbyve 64 in the locking mandrel 54 to thereby
releasably connect the locking mandrel to the second locking piston.

In accordance with the present invention, the electrically operated
actuation tool further comprises at least one and preferably two electrical
actuators to move the locking pistons 42, 44 between their unlocked and locked
positions. In one embodiment of the invention, for example, the actuation tool
comprises a first electrical actuator 66 to move the first locking piston 42 into and

out of engagement with the first locking device and a second electrical actuator
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rel easably connect the | ocking mandrel to the second
| ocking piston. In accordance with the present

WO pwened7oh, the el ectrically operated actuati oPCT/U81003/040657
further conprl ses at | east one and preferably two

| ectr c a t uat ;
6§45 phovetie St IBRRnk BisiPY 246 o RESL0% MididEetayin the
s8EHRY i dBRMg @éV|éé‘.eAlsWI$lbbl raade bppamrmmel®y, thBdirst and second
actuation tool conprises a first electrical actuator

etrical potustorsdt,GEsera IbeiPRERtsAdRieHha HIRT d Gand out of
9G] FighReal et QBktRE) AQYEES G ficRdBE LM Electro

el ec 8 to e second
niotef PO wifich R @btﬁﬂéld thrbugif\ aeswtagm’eaermsisfort Hﬂﬂchanlendto the first

I ki d
Idakng Pt 43¢ Sha TBPIETD: Gk bty ahBaLieaieviaahick operates to
c%)ﬁ\z&{t ;%?ésﬁﬁ&ﬂ dndt&y IS whRRTTAS- sgéélflé r 70 dﬂo%léh%nzthe THRT -

ectrycal actuator I nc es an electric

1004 be/dictsted by itlse srzemrmljcarlﬂguu@tioraofshnet'&tbﬂﬁ 10, the forces
transm ssi on

rewerabiooRCtiBtece 1o Ry AT re e rEpeRise R
rﬁé:bl"%‘?lnéfﬁ Tiseflt§ %bpgféat'he%&ro@ Yo tHY ﬁ’rsY‘Rfc'kmgTyBigto‘iP eFth lfs!y ¢he motor

not or chosen r the THRT 10 wi | be di ct at ed
70Imars¢arepami anyof aguariaty oﬁwmibarytd’fémEHRﬂhOI@rS Qrmieq:mr@ggnetlc

aehibtafsednaidtia s malfrd REbHeR T ReBn B8 £S5 PE ipe THRT
‘I'@%N/ltﬁlﬁ d &ﬁ'rééﬂoﬂdlﬁgﬁé’c’eﬁg whisH Riforrbdsn thdBodpt or 70

can conprlse any of a vari ety of rotar% or linear
g

not on the emb@ameﬁh@frtbemv%ma&f@n@ in Frigeeed? + thermotor & 0
cg?ﬁqﬁs[e%%ﬁ)ggrydﬁpg)g%%gﬂﬁgl%ptsprﬁsg&ql}fné)’ %a%flsrﬁ W?CIJGJ@_ a LRitable

ecess mhlc

dehe tlantho cdrvdrhdeaatdiowenit obthd h&)td)mimwamahtrahsjmom of the first
Figure 2, the notor 70 conprises a, rotary nofor

loc¢iéng prSIthQT@@ﬁTéﬂhegrﬁmW'm Oét@intvﬁm'%n d‘@ﬁ@xample the
tlf%pi%gﬂs% § ansc?ﬁfﬁrnﬁsrﬁ hr?clnfuﬁég"%)blrﬁ Wt REh ‘i&@oﬁ‘ﬁ’écﬁég 'tcmrfé output

i on o Ki'hg praton 4
shatt dfithe sictet 20, @nhgdjeaeid vatiich IlBarotatsabm $unporfezﬂr on the body 34,

a%aa\"ﬂegwef%ew%ﬁgé Blache 01er Bimpaunteagalty i Thekhidh fking
T&an %fgr gﬁg %fl 7Wogrgxls%s eﬁﬁ@é@cﬁ’éd’ o ‘Pé(rhéfér Q0rfbB&and a
59 y 34, an Ichi

S| eeve S attache to or
dearek thrientdégmatdrsuviata whieh engaged thekpinignpi 2 tamal the sleeve 76

cggfprg@ggaaﬂggéd% Con%ﬁelr;ﬁéqsérgptgﬁé% a% &8#@&8% tédded outer

o‘?ﬂ%ﬂf{% %‘éemfrﬂhé’ ﬂﬂé%ea?nfh hagitish elﬁ\éﬂ‘lrgﬁoéﬁﬁ'gfpilﬁéﬁ 42 is ideally

eade i nner di anet'er surface which ages
kelyed dol¢he badyB4do pmevant te fitsidecking piston %ﬁgw r@é@tmg Tedative to the

he first lockin V.
TR HO" Do dhsTampsi, redish SFE it 72 wifrdigRanelrasst 74
WO dud & !h@z&h?é?io%td Mfériaé:etmﬂw&mhéﬁnglgéaﬁ' l2ing tharslwwa 76, will
rotation of the pinion 72 will rotate th
cause the first locking piston 42 to move axially on the body 32 to brlng the first
locking piston into or out of engagement with the first locking device.

The second electrical actuator 68 is ideally similar in construction and
operation to the first electrical actuator 66. Thus, the second electrical actuator
68 preferably comprises a rotary motor 78 which is mounted on or in the body 34
of the THRT 10 and is coupled to the second locking piston 44 by a suitable

transmission mechanism. In the embodiment of the invention shown in Figure 2,
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whi ch, due to the threaded interface between the ring
gear and the sleeve 76, wll cause the first | ocking

WER@s068742 t o nove axially on the body 34 to bPCTGSI00E040657
first locking piston into or out of engagenent with

the first | ogcking.d Th lectrigal ... .
TREXRTOR. 18 TenPaissian, FEeh SP THURgRG Pl G v i
c%ﬂﬁéét(e'd% the otulﬂﬁltfdﬁaﬂtofﬁth@ pidtbE S, @ﬁhg eye@rr 8@6wh|Ehm§ rotatably

the second el ectrical actuator 68 erab nprises

sappottad pnrbedodyg3dusancha sleens @n‘hvélailcbrhs aﬁacfmed tﬁsObfmmed

34 of, th HRT 10 l,d

el i B Se RO A RS M NG REF B2 ko SeR
tRreddRAGT @lnidier suady adhageaved Inmeridiarmhete? siJﬁ’ece wh|ch
exanpl e, the transm ssion mechani smincludes a pinio

eBgagRs dhe piienBReabe e slepke 86lﬁoaaﬁﬂ%q$aa thrgad e%mﬁﬁd@meter

352 DR 3565 g BrElbf o ARty SUBREE LESh O . 1

a‘ﬁ?ﬁtm theting r@glr B2vpreferably ceﬁqmséslamkmheg dizirs¢ten sddace which
e ring gear 82 conpris ut er

3 Ky 1 HINBOU AR BRIBT BWGICy B IR B LSQMRAIS Hoidly
t%'%g?eg)el% %@eod?iﬂépfb ﬁ%re@y‘gretv@ﬁt ﬁe%%‘t%n%‘\o&l@@@nﬁ@ﬁ 43 from

readed i nner di aneter surface which enga
rotatiagdethtivatte thelbadypt & husunoitam caffthemnlonr@ willaotate the ring

it 62 st s i BESA o edielotiol Pl BN ik ARG cr and the
%\)I@XFA? Mwif %ﬁ@é%hé’%eé‘or‘id* l%kﬁwg; Adl%ﬂ'éﬂﬁfo $BvE 3dallyon the body 34

y secured to the to thereby prevent the
te ebu:mgdhe sekond lgikingpiston mta)m put eftengggesentiwith the seeend
| qﬂ Thus, rotation of the pinion 80 will rotate the
P¢ '5988}“3 82 which, due to the threaded connection

bet waelaf BteFridlvedsahe anthddiaest skme iBentitin éhmu&ﬁFlgure 2,
the second | ocking piston 44 to nove axially, on

the dgtagamaions: g & mey fecientpaed kit gneos ieerei linegr mot@mfha’f are
SroBPRRERTRF TR LA B PR 4252

duitabledtvags missiomeor mbalnammtlmkagéf 0 Fo¥ 8xampldyehe exmltpaﬂ&lyhnder of
with one or nmore linear notors that are conn

qaesi linepe sidet May he P@@n%ﬁﬁ%d dieeihdio %Eﬂh’rﬁﬁp?ﬁ ﬂ%ﬁ%ckifgg piston
@34\4' fh \ﬁ/hﬁw é\féwt%c{l baley b‘?ﬁstFs Hlt‘?r?'thé H??&?tgfc:tuatlon of

|nder of "each I'i near notor
thEYodb@ﬁg: pistared. eﬁltehneamlyythm)mpuntmwmpboﬂea@ liredcimator may be

ston 42, 44 n event , act ti f th t
GreSieelGiits omesmonainaieckng o de ot Wriahuta Aymors

rﬁééﬁé’rﬂéal Irﬁ'ké&éé‘ ath@H ImbbBitnetHs BEtheCHbLRRE! aBliafE 66, 68 may

ear not be connected to 1ts correspondi ng
baxdadﬂg dpnsed) rbyztﬁe pessarhofoergnasy ekitin b artrfearh ane ebbve

seuane: andenopis HaIBE e aanrigotet R/EH WU e pegresf the

&Esé’r‘itqhwt)brﬁki I'l in the art fromthe above
Referring again to Figure 1, the electrically operated actuation tool may

also include a suitable power source for the motors 70, 78. For example, the
actuation tool may include a battery pack 88 which is mounted on or within the
body 34 of the THRT 10. The battery pack 88 is ideally sized to permit the
motors 70, 78 to complete all of the operations required to install, service or
retrieve the tubing hanger 12. However, the battery pack 88 may be trickle

charged through a simple electrical cable which is connected to a suitable power
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description and should therefore be considered to fall
within the scope of the present invention. Referring

wW@omsn68705 Fi gure 1, the electrically operated BCT/USI0D®OM0657

tool may al so include a suitable power source for the

Phobte sifficer 50 Ald ABe TR e b B SereraDY the BOP
réi‘ﬂn%rﬁzn cbh%eb@é’éﬂg%opﬁwekb@né' WY rdflacdde batter y pack 88

Isid Si ze ermt the notors 70, 78
conplTéneeacauatm tadh ma)p@ﬁetcpmpgwﬁeaqmm Ut S?me gpntrol the

o%%hvtig?ﬁoﬂhg é@gge T8 ThRloRgolian 80 b iy b gmﬁu%d 6 within

tigd Btahﬁ 3alcFehé THRT claba\rei mpcnmany aDtmarI!edtremdtelyathrough for
sSuita

RO eHa eIPMEL Sanals Al At GeRtach iy Spansoler 02 that
%’ o s oo tﬁé‘guﬁé‘@é(ﬂg% VRIS, WiRnArRe: m%@féﬂéﬂ%uﬂf‘the battery

fray al SO0 CO se'a control unit 90 to contro
paleR %pm@tmmmmfmﬁ%pemm the7/THRTS10 ttheperate withouthihe need for

%&%E%CE&%”WE%&G@@%@ bl teridia BR0Y 6 stace g 26 which
OtRPtHe J@WH?fHeCséa?m@'%llfty oﬂﬂlﬁﬁb"ﬁ’ pdl %\'&eﬁ’{aﬁlvely, the control

generate atransmtter 92 that is located on th
wutrgmmyrbeglozétedmm the suméaceui@a6ianddtn¢anttalisignals transmltted to
ontro t 90

enah 85 S O Sy B g i Boveroa oy

tﬁé B@wre%*g%rz S fam ﬂﬁe@éﬁ@n@é't@@eélé@@ Ihgesaridthee
rrg 26 which could interfere with the seali nﬁlabl it

apfibadimeBOBRf e, inperiiom Lath $1e/povaesewnre 8§ anghine wtm{ydmt 90 for

L R

Bb©d VitRtepiaddgblyigdiricdl cablee event it is severed by
the BOP rans 32, is easy and_inexpensive to rep

I n ydtheaprarmtien il R 16wl Rewihe/derartied W F&?F?é‘ce to
8
G U 0° L LG el Yobondl 0 gl g i
shanacotmibrizet THRT®t Phas wiith the fipt aneabtena laaking pistons 42, 44

eRad ineEARAT o LN kSRGROS P, B B T 19 isigegsd fiig the
r&!?}]}[ra&l% At(?of ﬁ\%athb%ﬁ}_ﬁe@ lﬁrﬂh‘t’rﬂ,ﬁﬁéﬁ et fl'nge?s e égﬁ the

O prior a he firs d
Iselomglmdrmkrkh 5y ( I-Tugsteo&)s e mplobin Is ﬂwentawvatedptpemom the first

ocke THRT 10 d
S R T s W BT s R e
I rl
%@@ﬁoﬁgﬁﬂgg@&ﬁg%ﬁe&l thIC\}hJ Lgkempgqfr}g@g%sﬁlﬁr? ﬂ?oaﬁer diameter
duofaiceroj the steene 45 withidealhotramthe kerpgyedohthecelletfingers 60 into

i bR AL d ETEFTadel 84 Pt Gprnocied to he
f5@BBkIRE piston 42 and in its raised or unlocked position as the tubing hanger
12 is lowered to the wellhead 14.

Once the tubing hanger 12 is landed in the welihead 14, the motor 78 is
activated to move the second locking piston 44 downward and force the locking
mandrel 54 into engagement with the lock ring 52 to secure the tubing hanger to
the wellhead (Figure 5). After the tubing hanger 12 has been tested, the well
bore circulated and any other required procedures completed, the motor 70 may

again be activated to move the first locking piston 42 upward out of engagement
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surface of the sleeve 76 will ideally trap the heads
62 of the collet fingers 60 into the groove 64 to

wepmanes7rhat the | ocking mandrel 54 will remai PCT/US2003/040657

connected to the first |locking piston 42 and in its

Wil ER3ack oh B Gl RB el di MR E 1P R AT ARing heher
(FRyuré@Bylemh infs pbsitive) thberdond lodkrey pRtar 44 $naysbe disconnected
aCtivated to nove the second | ocking piston 44

frponifwarmandrel by simmi PUBieR; uRyvard iy e BARTrtQ which action will

SRABEIE Dby ek Ro AR 116 AR%8 84 BESIOR " HioRo 54w
rﬁrﬁgﬁgﬁ iﬂ%‘f&?ed? ge mdr:dtpm;’tidnhe meintaibcbllnee ;tutb'ing tlhnﬁagem 2 firmly
N T R T T R
A RetBYIPoR Sl faRRAeRSR dhepe donfnciyse
desogelisii¢d byrevesing thetahioyeptesictibed pro¢aguses.ond

R i b At e M B
e"f’é‘dtﬁ@é]ly‘é&férafe%ﬂ s@astidhdt ebhPrisbs RaedIscthiBal memrtdiRl a hydraulic

groove As a result, the mandrel 54 will remain in
pungp, | boile oéwhigh arecikedrposatiediinie the suksaa gomplelion systam

CE)%? n ﬁ'e[h'er @a#‘cg?qﬁf%@% dﬁ'ige% ﬂie @ﬁ*#@gﬁggpﬂr@) té)-gtﬂ%re-rd_'ﬁenerate

@ﬁ?édli@‘ﬁbs&i retvisich Wi sed krageatslthef subBeblbraplefias eystetn
6 may be acconplished by reversing

h

@W@s Ehislf)@v pdigrestis eg.rticufarb{diﬁw‘élafg&éubﬁqachﬁatqﬁi@n system
enpodl I e i i . i

PR AR OF RIS Al BAPRoHE SR8 bopmonerts

t@vidaly iRgRideldriecomape hbditduliodllydnitabtear methanismer ariced
Into the subsea conpletion system cogponent.

ceriespendiag hystranlicdinese haynuilligarise PNy HUIRH %JFE%#%WO work

v@ﬁ*ﬂfﬁre Lﬁré?‘}f%rn%’(%diﬁleﬂf BERIY iRva ! Aﬁh&ﬂ%}h‘éoacﬁﬁéﬁ’(% ol of this
e subsea conpletion system conponent . I's

@nfmnlﬂinmntndysb@ased uithaarr yyofues edigty fob subs®s eampletion system

co etion systemco t.s .whi ch Ll

CREMRRERS AP AROTES O 5 mial G " WH B 0RSHB AR dae context of 2

fgﬁmpally i ncl ude one or nore hydraulically actuated
mechani sns and correspondi ng q%drauch | i nes, they .
wi | | AcogudinglypreferrivigniorFigor 7. thatdlecigcally epgratad aiuatien tool is

rrent enbodi t j to t.h .

CHiTPOPorsr 1B @ AMEbAgai HenH ity IoHe ad 8l {4 cqpyentiona
THRT iy #idtet dorﬁ?ri%ﬂoéﬁékﬁ@ﬁpécﬁtg'e@@rémﬁérﬁmlmmmm which has an
for purposes of sinplicity it will be described in the

upmer ext 6% thatrpRy. benseeliral g aysuitablesiunning stoingiagne @ lower end

the,electricall t i_on i :

{ORERL Braddtitn 1Y oRBBE Rt BE R TR My T Do fngludes a
flr&t ¢ylin@AYANGEIARG biston 108 which is slidably supported on the body 102, a
second cylindrical locking piston 110 which is slidably supported on the body

above the first locking piston, and a retention sleeve 112 which is rigidly secured
to the body above the second locking piston. Similar to the THRT 10 described
above, the first locking piston 108 is adapted to engage a first locking device to
secure the THRT to the tubing hanger, and the second locking piston 110 is
adapted to engage a second locking device to secure the tubing hanger to a

wellhead or the like.
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THRT in that it conprises an el ongated, generally

annul ar body 102 whi ch has an upper end 104 that nay
wheooseesTred to a suitable running string and aP¢DUg2003/040657

end 106 that is adapted to engage a tubing hanger. The

THRT_10 incl ' | i-ndlr,j i _
T ThTR IR R e b B B Aol R4S Bt
hi@?auné P65 i€ yhimmsliriicated iw okderdo picaiate tAd Birsshindhsecond
l'idabl'y supported on the body above the fjrst |ocki n& )
lquikintgopist &s,ﬂé@e initaa ilkistratiee embagiment pithe;igyeitipn shown in

ecur to the bag [ ' ' .
LR fon oottt e 354 Spftne ety Pbas Setates with a
cymcdgic@g regie%_bmm &&Bthﬁinadaﬂtﬁamb{gﬁ%)_‘éth@a‘get lmckingsgiston 108 to form

ockin evice to secure the tpo the tubin
arftalgesHloa pistom ehambend | 18 SR RS Hrihsealed piongaamber 118b

' i tyubj
A B POEToTSFRNE SRR e SegpngLRRgiRa 10 o
diefiné adbid sealstpistar clErsbeni 20e rner thetsecahd dbeking piston

hydraul i c pressure, i s.comuni cated.in ord o.actuate
ceﬁeerrat%wltgrﬂﬁ%%@dvagg'ﬁr‘ﬂﬁ 1%?;%%?”%5’, fz 5 fqrp 2 frafith
s'kgbieldséié‘@w RESCH IR M h&first BRd SA¢BRbIraias NaNged M4, 122 may
rgure 7/, ftor exanple, a first radial flange 114 on )
either be dyrm@Rintegrpdy attagheibodyal 0201 ¢ammpiise seearaés rings which

of welor) e Bikssc O i Alipe gl iy +°°
second opaadtRik @tﬁquﬁ'hamb?mdrb&he pfésstire iseleetiven sapplied to

sl eeve ?12 cooperates with e second | ocki ng piston

tha 6rat pistlen ichembersil 1 8a se fared the Hesh logkinghpistons 203 axialy

h | ogki i _ .
douiviiias syt o the I RITE TP i B AT AEprossure is
seRMvEyRiUppNBd &b shd sscokiDbistofhehdmbers i teeforsedthe first locking

radi al "flanges 114, 122 nmay either be fo

formed .
pistor gwigllyyuniard te feensbifliscngage tb@r‘ﬁ*ﬁtilg@l%gﬁwgﬁe Likewise,
r - I :
A DL I BRRAT S B eh i ro0at
fdtd8Tha @ecohyl teking pisture$$0iariailly deeinecrd e tiyersbp gingede the
to the first piston E{&gﬁﬁrs 118a to force. the

Se6eRY RFKHIG HBYICe 0BG R) C QERAANET & ?%%W@J}éﬁg;@#&i@ha fourth
ptsigel n chbﬁ{qér‘ﬁ%'bq?ifggz\é'ttﬁé'seQBHd 'Wéﬂ(‘i@lbiisforpéﬁﬁgy‘ ngﬁwiaﬁd to thereby

rvely supplie o the second i ston ch ers
diséiyage therseeonht éodkimg tevioek imthip manner athieal HRT idNamay be

to t di the, first lockj deyi .
aitee REE 10 G aarres BPaLbeLShg bl HE s Btng haper may
tfeoeig{é? bt IScKepRBIRrthd 2Raihkadf or ce the second
ocki ng piston 110 axi a downward to thereby eyr;jgage
raglic pump

|l

t he skwoelgctrisakly ngethiod @G{UGéiﬁd taglorla@cpapsises auh

el ectively. s Lied tao th . ' ; [ b
5 B el B B A BSeBYrn B sEE pidf
draghishy 1disaengalner 2dieanea0s. Taekiyagadrvpwap 124 ¢dri lse any
manner, the THRT 100 may be ) .
suitable pump which is capable of generating hydraulic pressure, such as a gear
pump, a piston pump or a rotary vane pump. The hydraulic pump 124 is fluidly
connected to the first piston chamber 118a by a first fluid conduit 126a, to the
second piston chamber 118b by a second fluid conduit 126b, to the third piston
chamber 120a by a third fluid conduit 128a and to the fourth piston chamber 120b
by a fourth fluid conduit 128b. Although not depicted in the drawings, a hydraulic

circuit may be connected between the hydraulic pump 124 and the fluid conduits
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either locket to or unlocked fromthe tubing hanger,

and the tubing hanger nay be either | ocked to or
waniosokssds f rom t he wel | head. The el ectrical | y PEBDS10831040657

act uation tool also conprises a hydraulic punp 124 for

R PabofrdndioBB, 1k MR Gobly Gy Dydifiteq flimker of

J@hdéﬁm&neq hiye Rl EA /Bl sd) smcnée/osmmmlneemrmhqbnmg the
capabl e of "generating hydraulic pressure such

syerly glsirauippressHreienipedtistan cHaRIBerS %ge@gﬁﬁelyﬂg@ate the first
REGHI S N B B e

%@@C@mnmmwm@hﬁyr‘mderkﬂcﬁm oy thee sersondffdrdingdry skill in the
condU|t 126b, to the third piston chanber 120a by a
ahird fluid conduit 128a and to the fourth pi st on

chambgfe &:?tgg’u?% tﬂ@ﬁ’ﬂaﬂﬁéﬁbcfrﬁbﬂs‘ésﬁpgw&r cdkor 13d fb?‘dglk}mg the

not depicte raw ngs yraU|c circult
Hyeradicnmahpd Zéet'ﬁb&;amdtdsreﬁ@;d\rmm maypwenpinliiat tamﬂnytdiéhe electric

e ioEs TR EBRHR: DY DA ARSEE s bRV BrRORepuD 24 efher

dﬂﬁé@flf%r 'tr?ro\ﬁ@h‘éeﬁutafﬁ{\é béQﬁ%P(nd'sﬁbMB e aasitibAr although not
cont l'ing™t uppl y hydraul i c pressure to the

lkhJ&tmatbed trh’dnﬂxdnasvlmgs dla¢ a‘d:tRT/éDQ Myt ingtusie: danatpr g@ﬂbﬁm@r for

SBEPLeoR o 8 BB ATRA Mool Hip, T8 ot & dhapproprate

dd&@)@ﬁ%b%ﬂa @(vérhﬁYd}QUﬁ@Euﬁfp 14]ia8arsll aithd desighltd aaltrequired
The actuation to further conprises an electric notor

gEez0 boyrangk metargartieliag @rewithin ovdadgegeé theypersonay ordinary

ﬁ\ﬁﬂfeiﬁgp%be simlar to any of the electric not or s

above, may be connected to the hydraulic

punp Th&neitdhE30 Mayess éNer@izeﬁmyoaI@yIsaltmlemma sgpeece. For
box (not shown). In addition, although I ustrat ed
examme, Heaaktwaion foek meyHTCluge anRattany aa@rgé?@ RbBYPPlyIng power
SRR Ry RO ARG Sy PREKASEAN prrd gumcenty
dizgd ® mwermhieyﬂﬂﬁtrl 100 fou e éﬁtfﬂr;etyaef emtH operatlba vdsish gray be
of an th red, gear pox not.qr, cont r ol

Of e @Sﬁ

"RRVIP pachmandse Beddrkgenar e arr <rbitable
élé‘ct['lgﬁ &ble 155‘- SVHTER & cantiecidy s lp@W%"r QUBBN 18¥atdBYon theI surface

Sul e power source. For exanple, he acCtuation too
ryAlterokbtidely aalbtitet engrgyaequitesPia poweiihe! yotay 13dwaay be

S5 ek BRS04 et cale

100 fipreithBE efBH, 'tr% Mct@%ﬂ@ﬁﬁdbl W@I’é?ébl?@lé@lh@mld@%)é &éntrol unit
required of it, the batter al so be trickl

Afafog ednoling dhe operdiion @lt%@mot@aﬂii abdearm:éwdmukmﬁc'?@lt within
ROAIRLF L LR R 138RREY bb HeALSRdBY LiffaR Whidh Gre

transmitted over the cable 134 or a suitable dedicated cable. Alternatively, the
control unit 136 may be activated by wireless signals, such as acoustic telemetry
signals, which are generated by a transmitter similar to the transmitter 92
discussed above. Of course, the control unit 136 may be located on the surface
rig, in which event the control signals may be transmitted to the motor 130 over
the cable 134, over a dedicated cable, or via the wireless transmitter.

The hydraulic pump 124 and the motor 130, and if present the battery
pack 132 and the control unit 136, may be mounted either on the exterior of the
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rig. Alternatively, all the energy required to power
the notor 130 nay be obtained fromthe power supply on

w0 b@smees7face rig over a suitable electrical cabtBUS1003/040657

ei ther event, the actuation tool preferably also

b'e@xr@%ecﬁaﬁ‘%ﬁ‘ﬁ[%t"iQgﬁoﬁlvtvi@%%gfﬁ? SRS aty whif g formed in
Y bBW ﬂh@rnﬂﬂ%ly, bhe dranbreadf thesd cclr&@oﬁamshﬁa e yauiszd in a
by signals which are transmtted over the cable 134 or

sape[ate atrbetuge whieh isdcanisicied hptwaendnpenging:séng anelitoe upper
tivated by wirel ess signals h

eg@ {%ﬁ?ﬁh?}%&i&e}% signals, which are gegerat edsg; aas
t r ansmugt BY nﬁddffpd)@{tllqg(thé b?dr:lcmﬂympbtﬁed%tmi%t&ﬁrmmt% the

cour se e control wunit t
THHRY HBOsther aead forgin WROLRRILR EBHA FYQaLhLpreTs Es gad the
BTG WETLRES: il dFBlinrbrg; i THIEE 106 also
nﬁdl@tﬂ@s;ﬂﬁet teattery ipackyi@®2aopexatipnrgf the 4 Hitid wilhat mmsbreql.ﬁi@ a SImpIe
It BT by Sl ek b R AR B8 cosies, o
thG0 8AMrg AR Hatld?? pAEIT HEARR VY, IHNT ARIMPInCITRIER the control

are forne

recesse In the body. Alternatively,
umnte1 :mamrbtre «:rﬁnttdiesmatsaam)tnammltﬂedwm@eaﬁué@dhe goatrol unit, the

e structure Wnl ed ween

oty ‘enarn atfton Ky sl TS TR il A tias between
tﬂégﬁﬁa@ar.gmrﬂa@rﬁwg the el ectrically operated
actuation™tool into the THRT 100, the need for an

unbi Ilh eatordance avitnanothgteabodimenteafshe reseshinyrntion, the

TotariReorots) adSeliiToal b G B ot Lirp RS et

c@ﬁﬁﬂé‘ﬂid@é\{@énﬁ dempoimBntwiith watchnostintegdedrte be L$$ém| As a result,
el ectrical cable 134 to transmt control signals

theactuation tadomanée ugedduih aér@nveatlcmaléwéatéwalhg@ctq%ed subsea
%ﬁé %tﬁ)c?’n %ﬁ%m@%ﬂﬁgﬁént h atdﬁﬁlo-ﬁ"% één}ﬁ 'Se{b‘fué{ﬁﬁﬁobhﬁay be used

nd"the controf si

Wl’fhﬂélﬁﬁmm@f‘dﬂlﬁei*bﬂs@hb'se‘aocdm}eleb@imeystlenuoompohbats For purposes
el ectrically operated actuati ?pz t.00l '

o SEBPHGHY, Bﬂvelé%'blﬂé%aﬁtéﬁf-@@rﬁo‘? taig iﬁe& sfihe i??genﬁon will
bwscrlk)gdqagg %ﬁﬁﬁ}w 2 AgRtrher enbodi ment of the

resent I nven ectrically operated actuation
t ool R@‘ehﬂ@b@ﬁgamsaﬂhel gledtricaliyt tyeratassactuation tealj generally

TR ol BB o
SRS H%Qﬁ’% %ﬁé‘é@fﬂ ineaf RT@@O‘&%S%@L bet HRAeGR MPAEE ¢ C@rﬁf)rlses a

system co In addition, the same actuation too
aytipdiieal bedy 1012t b fistionkiog mﬁtonmﬂﬁea escoed iraking piston 110, a

| etion s em onent
Sfeon ey T Bt OF REChed ol et Gt GRafdq wiston chambers
er82091 BN 20 ahid 20BY RFEpeetivel.| In addition, hydraulic pressure is
communicated to the piston chambers 118a, 118b, 120a and 120b through

corresponding first, second, third and fourth fluid conduits 126a, 126b, 128a and
128b. However, as with a conventional THRT, the THRT 202 does not comprise
a source of hydraulic pressure. Instead, hydraulic pressure is supplied to the
THRT 202 from an external source.

In accordance with the current embodiment of the present invention, the

actuation tool 200 comprises this external source of hydraulic pressure. The
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be described in connection with a THRT. Referring to

Figure 8, the electrically operated actuation tool,
w@enwsied7ry 200, is shown positioned above an eRENPBHNY040657

THRT 202. The THRT 202 is simlar in many respects to

acpiatii PRLAOR S b8 T G 204 bin B RER 39gRefond 206

tﬁ%Q%@ab%d(tdlﬁb pésired td 1Re uppeetrdtDaDfSheTHRT 202, andpper
first, second, third and fourth seal ed pistan chanber s

enﬂs%QS theglis releanabhneonnemableds @e@fmlowmnt ﬂﬁV'QGoﬁltqho@rs a

%ﬁ@éiaq {Q@r‘ﬁﬁé %i"gbd 8r1§ S%nm}]‘); %ggﬁt{%ﬁ Veh ), and an outer

@@hg@g@mﬁggm%at is |deglqn®kealmlgﬂ2y ehgagba‘bdm by lthé ramd of a BOP.
condaul ts a a an However ,
e @allition; me.bodﬁﬁf ennrfewg@%vv&g@ aual Y ﬁpff%ﬁraugh which

G 8 Y M PSR Rt 558 Gy copatucen
ﬁ@mlycseutabie mete:raﬂ,ammel as metalloe, if the adtiuatoh dob! R isdd be
resent ventl on hI €Ct uation tool 200
Q?(Prlﬁifq dsRysap etheé‘?rﬁgiy R'88F¢e of hydraulic pressure.
TheacfH@éstQFéﬁ%ol 200 4188 s sisera &Qﬁé! c%%dﬂé'nfé"of the
onprises a lower end 206 that is adaERe

mwrcmdtobbdemlhqdpabomd coowreotion with T THRYE 1OQnSu@rpe$ a
R bl 2430k Se SRR IR iR Tre el B Fdhor 130
fb?ﬂﬁ\'}lﬁb ¥h&RoaiLRe E\aﬁﬂj .CARSOf flﬂjéfcthaﬂ@ﬁlﬂ)cﬂ@wuhay include a battery

di aneter surface 210 that is ideally seali

peclalE@afor supplyingepowaistodhe aneiop 130 ensr ICPD’@SQ' umhé%fﬁfy
GBI Moo sl 068, nbliiling peraton

dieH¥s8dmppBlichte dre rr.ﬁéfemalbl? tésdemnbed wibbablire cophection with the
such as netal or actuation tool 200 is to pe

thsw@obipréhe ﬁdRT 69@1‘ &n agrliop) Hiesecommrnelts gt [dslly
{Reg PR kR bag YIS BV fid maY bbftRoCRIRIREH hedubsea

uat escri e i'n connection
drivironhiéht 100, such as a hydraulic punp 124 for

050 ° Fehe actatol taolORURBRN PemBlses Sufatls Hes o
c"?)‘f'ﬁM Hc‘éﬂn% ?9&uﬂﬁ?ré§§ﬂr@ %n@tl@ﬁ?&éﬁh@?@hpl@ {Pthe fluid

suppl yi ng not or a con unit
dodwlufter 18ant ﬁ&u) | 120n arlrdamqalenratheoﬁHBfr 20% hotheremivodiment of the

sel ectl ﬂg 4ir aj}{e é%@%&”@g ,ﬁéggh (86 tﬁﬂlﬁépql includes at least

fFer” %§€6hc§’ Rhitd tahdtfbﬁrtﬁ%tybl?élﬂl@ﬂ'mb@% 4f Qn 61 D8 5h8122b0%specnvely,
I'n"additi'on, these components are ideally housed

vwmch|eazchree<t¢m:upem@4arstbethy@lrawll¢e@umw 2|é}earpi aceseegondiogn

hyde aLS!'IH:bcsoeu%lﬁavr'ner%%er Bb2. The coupling members 222 are adapted to
sealingly engage corresponding coupling members 224, each of which is
connected to a respective one of the fluid conduits 118a, 118b, 120a and 120b.
In this manner, when the actuation tool 200 is engaged with the THRT 202, the
coupling members 222 and 224 will fluidly connect each of the hydraulic lines
214, 216, 218 and 220 with a corresponding one of the fluid conduits 118a, 118b,
120a and 120b. The coupling members 222, 224 may include poppet-type
valves to retain the hydraulic pressure within the hydraulic lines and the fluid
conduits when the actuation tool 200 is disengaged from the THRT 202. Of
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The actuation tool 200 further conprises suitable
nmeans for communi cating the hydraulic pressure from

wo b@shgsiraul i c punp 124 to the fluid conduits RABHS2003/040657
118b, 120a and 120b in the THRT 202. In the embodi nment

of the in
GPHéseaafwace‘fﬁequ@ B PiESis3haY B rBldispbR o RAP e
radicaimé s our, o 6h g d8 andi220 witle shfldid cdheluitd 18 8and18b, 120a
20 respectlvely, mhlch each extend between the

angldi20h, istich @scorventiaRal $1@Rs-r espondi ng hydraul i c
CouDllhE}%t Latior aﬁh@%ﬁectr%g%@%%tba%cﬂﬁfgﬂ Bof280 %ar‘}/ be connected

adapte in correspondi ng coupli
betwben she THRE202 ad)the/\bnurﬁme 8g eadriben &vereddo the subsea
respective one of  the flwd condui t

vﬁ@leféwaumnmlﬁwrmn@r e e SRASAT] 59! 268 Spgrated in a
”’M gr.:a ggcrm%Tat?&?e mtdaﬁmeeﬁ@h Wi tﬁenqum 120, e.g.,

connect each of the hydraulic
SleICUEEStI’%l'ﬂHRZ'Iﬂ)Z mﬁueatublngzmangetriar‘d tbenrle@hotheotub@gdmwger to the

fluid d 8b,, 120 d..120b.
e ol 2hb® 307 ¥ T BEb b ac Woincac, e
ét%é/tﬁﬁw foRl 26 AhdY béﬂaeEWea%dépd@fm Iof thé TRIRT 2b2, either.on a
hydraulic lines "and the fluid conduits when the

reoningtstong frool treosurfacediigs @hgﬁ@ed?@h/dmmr%lowmn poximate the

eSS A B he SEA RSB B DB 58 202 0 ht

tﬁ@%ya?éhl‘dllﬁﬂléstma bhei 21gand lZZOSaréJfﬁﬁdly bbﬂhectéaﬁmtr&mé hydraulic
such as conventional sta I n operation,

csindits T4 GRI §19pel e d el 1 DRTASST, HOGgikBLto0l 200 may be
FROARRLGS PGP BRlAE i WBY B3ty LBES Hf Laiffedib itfine

ubsea we on a runni
THRTMPO tonetd)] secvertite THRT 202 m@thmmmr@haﬂ@@' anzd release the

erated in manne r escri bed above
tuﬁmearﬁﬂger.r&mmq wepwmaﬁb&% ing hgngeg giay, ke feideved to
t gllgTrf%g% o t he tubi ng hanger and then | ock the tubing

anger the well head. Alternatively, if the THRT 202
i s alAldwdigh thepedtrically operates astubtiemthol 200 hest heari described in

| 200 | oyed d | f the T
* csgmection wiia TSR TGy At PROSPY onpriies g e e dor
othnﬁcShé?ﬁ%/ FoPBYXEmMbRE ké aBtuRkieN BT May W ISRPH adtlate one or

thi's event, the actuation tool 200 is secured to the
mbRTVA0@s sbsinitar denisesywtielare lacatesson thie wellbead.lip thadubing

renaer aryainiols s Bire Rl bafackf &f G SRR KA art wi

rb@@il BR8eiFhdPEoW B Hak BEitHeaAuARIH RO S00ifbetheke dndasther
escrl bed above in connection with the THRT 100 to,

appficatienure the THRT 202 to the tubing hanger and
ety Bie SePenRga ik, WS RrdErt AERER e Tleon
described in relation to the preferred embodiments thereof, those skllled in the art
may develop a wide variation of structural and operational details without
departing from the principles of the invention. For example, the various elements
shown in the different embodiments may be combined in a manner not illustrated
above. Therefore, the appended claims are to be construed to cover all

equivalents falling within the true scope and spirit of the invention.
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Al t hough the electrically operated actuation tool 200

has been described in connection with a THRT, it may
W@bk®se/ntss7aised to actuate ot her wel |l head conponkCit/BES20B8040657

exanpl e, the actuation tool 200 may be used to actuate

e .or.nore valves or simlar devices which are

ﬁﬁ@ﬁé&l—m S wel | head, in the tubing hanger, or

downhol e iAh hBRateh todldbea slibsedeospietivn sys@émafdj‘nor)onent which

skill in the art will readily understand how to ada

i
comprisestteast ansdtydravliaaly acksiablgiaeehanism, the aciuation tool
a%gtlgi cations. It should be recognized that, while the

C|8 &MY i nvention has been described in relation to

5 t he pref ergredieetrieatdbotent s t hereof, those skilled in
the art may develop a w de vari.ati Bgéof structléral and

oper at i ondl hydealis BURWEIGh 1SiE% PHdRe mgipt a0
erati | . _ |
principle tg({;/\%ét%e'tlﬂ)éa‘?gwcﬂﬂwe\ﬁﬁfchmhﬁlcatt&ebé dehtifie

el enents s in ferent e nments may
hydrduilicgglirhp aadraooeespartding hydraukic edndbid that i fleidbf cormected to
the appended clains are to be construed to cover all
theMeEBEM: falling within the true scope and spirit

10 of the invgndianwHBathé mdibrisBisérated the r@@lr@ﬂlc%jrhﬁ@enerates
tool for a subsea conpletion system conpdnent whic
hydrgulicseresairel whish astieatay theaueicbanisyn.act uat abl e

mechani sm_t he act.uatign_.t I.sing. . I '
o a i aerios i AR Taheutfagaag fitdfource for
tAB%h@br.| east one hydraulic |ine which conmunicates
between the hydraulic punp and a correspondi ng .
hydr &ul i ¢ Dunadiuation @oliof claimi 4 wharsimibetryvercsquige comprises
15 ct?ani sm wherein when the notor is operated the
Eﬂ@@ i c punp generates hydraulic pressure which

act uat.es tfe gewbdon $60l o? claled, adiarsin thie baitdry of lochtdm
1, further conprising a power source for the notor. 3.
premaie dag nsHot.ool of claim 2, wherein the power

sour co ' A th] ,
cl ai ?nés'S, \m{eér é?@ap %E?%cg?’trf }eﬂra;/rﬁi‘lé oc‘f gﬁe%%pbrég%rg‘a%?{em? {?echarged
oVt an.eléctrithlecai¢ waiichois domolecteid tol aapawér supply docatedhen a

battery is trickle charged over an electrical cable
20 sMHaER % connected to a power supply located on a

6. The actuation tool of claim 2, wherein the power source is located
on a surface rig and is connected to the motor by an electric cable.

7. The actuation tool of claim 2, further comprising a control unit for
controlling the operation of the motor.

25 8. The actuation tool of claim 7, wherein the control unit is activated by
control signals transmitted from a surface rig.

9. The actuation tool of claim 8, wherein the control signals are
transmitted over a cable which extends between the surface rig and the control
unit.

30 10.  The actuation tool of claim 8, wherein the control signals are
transmitted wirelessly from the surface rig to the control unit.

11.  The actuation tool of claim 1, further comprising a body on which

the motor and the hydraulic pump are supported.

17



10

15

20

25

30

surface rig. 6. The actuation tool of claim2, wherein
the power source is |located on a surface rig and is

w@eonseet7exl to the notor by an el ectric cabl e. FCT/Ukm®03/040657

actuation tool of claim2, further conprising a

t t f | Jei t {4 . ,
::rgtno:& ; eagt@@ﬁgﬁ'tt%(ﬂ C#Igoi " @ec“i”éiéﬁ‘%l 'g\r,bh&fy #iﬂﬁPrISGS a first
&RNivhich lsl Pélbaséb@@ohv&@t:t@dlebtxo a:deplbwn@lt deaice and a second end
transmtted froma surface “quseg The ctuatlon t ool

[

vdtick isnadeedindesseruree e Hig wlg Igh gystem component.
transg ttegd, %gfattlﬁnqagll r%hﬁgeg%%ﬂjénﬁﬁg ac a{({?ﬁ%onent, the

surface ri'g an e control unit

dovedtionf tool edrmpBsingherei n the control signals are
transmtted vvlrele ly fromthe sur e.rig, to the .
control urf Pody yhi @rﬁ[ﬂqﬁ%{y&?nl"@éa%g t%p%%?qymentdewce
further compehstdie ﬁy&%@gh’céﬂg a‘&mé?tﬁblbhﬁeaﬁ’ér%rrﬁmlchh@ supported
hydraul i ¢ punp are supporte . The actuation tool

arl thierbdd, awdwsrcdaemgmerétdoowatmem eingage dhé isubsea ndmpﬂﬂttﬂm system
IS rel easably connectable to a depl oynent device and a
CORUMPend which is adapted to be secured to the

subsea corgy 8fccfit Sw&drem conponent. 13. An actuation
tool for a subsea conpletion system conponent, the

act uat | ogla bytrachenpuimg whichds g5wgn litbe metor.anshsabl y
t t
conncet 1.4 BB X/ s i

aradiR ey ameithesndersargsad to operatively engage the
subsea conpl eti on system conponent; an electric notor;

a hydr aul .vuhqzr@nmw\nﬁnéhe ineotgF isveneratpdithe hsiraulic pigP generates

r
SRS b e % RTINS g e
Btitdniér topPerdibely baghyd trusilssgausgmpletion aystem component.
hydraul iC _ﬁéssure which a tuat es the nechani sm and

t her e JCURHORERM | P, Swahef GRrapySIag Gaavemzource
f? &Pl etion system conponent 14. The actuation
cl aim 13, further conprising a power source

for t1fe nok o actUatioil eolad cleami Bh wherkinothegdawen sblirce comprises
awggr ein the power source conprises

16.  The actuation tool of claim 15, wherein the battery is supported on
the body.

17.  The actuation tool of claim 16, wherein the battery is trickle charged
over an electrical cable which is connected to a power supply located on a
surface rig. '

18.  The actuation tool of claim 14, wherein the power source is located
on a surface rig and is connected to the motor by an electric cable.

19.  The actuation tool of claim 14, further comprising a control unit for
controlling the operation of the motor.

20. The actuation tool of claim 19, wherein the control unit is activated
by control signvals transmitted from a surface rig.

21.  The actuation tool of claim 20, wherein the control signals are
transmitted over a cable which extends between the surface rig and the control

unit.
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a battery. 16. The actuation tool of claim15, wherein
the battery is supported on the body. 17. The

w@eismes7en t ool of claim 16, wherein the batt ePgI/iS2003/040657

trickle charged over an electrical cable which is

o He. adierbAtenaoler A virdh PetonRE Sigha are
ﬁcﬂm‘#’rﬁﬁecﬂ Wlﬂe%s%‘l)ﬁﬂoﬁﬂth@ @ﬁdc@m:g ol the aothtiob ugignnect ed to
notor by an electric cable. 19. The, actuation t ool

of cl23. m 1) elegtrigadly Qﬂ?ﬁﬁﬁﬁé”'ﬂ'@Tiorc'Bﬁwlmg afiking anger in a

II| | e notor. 20. The

Vﬁ%{'l\f JH%EF t@%p@ﬁgfr%mirei n the control unit
is act l vatgfleloygatt bedy whg:hahsludeaas‘nstteruﬂtrfatwpasmon
surface rig. 21. The actuatio tooh of cla

At e hiiog RERgeT ang AHeeoRs e AL G DE R0 running
&@&be whi ch extends between the surface rig and the

rTol unit.22. The actuation tool of claim 20,
wher ei n t hat leasttfirsl arsd secdrsl lacking méistons which are eammo)x/ably

fromthe surface rig to the control unit. 23. An
ipperter of the sk 308d THRT for installing a tubi ng

hanger in g &%lc Jh;%ag o?brét@& detetor foRenNVIRT eGERTRY tisd At and

an el ongat ed Includes a first end that is
sﬂmndllmknagi pistems bemam@spgcmfgé’t anthgegoreublagked @nd first

nected.to a running string; at |east first
aJHﬁS ﬁ IF%‘EQP?\'B Bf'st ons which are each movably
support ed Wﬁ‘er‘ehﬁrpm@yﬁrsﬂﬁaké’d‘ﬁ@élﬁ@ﬁ the fifst Yookired pis&ch is engaged
actuator for noving each of the first and second

Wlﬂralflﬂ@f;pﬂgg@ f@vw@tt@@@@ureemdwf@ theddbingdrangse o
wheroi n i Aapi R esdBE S0k bR sociR pgiipp piston is

geged wish angesad lIveKify detice 36 sbogreithg tdemgdeariger to the
secure the body to the tubing hanger; and wherein in

weltheggeond | ocked position the second | ocking piston

o e TR RECR TR YRR GS Ep Rt et
Impiidey 2first tdhectit endtor whlchyis epapletidd the fissttlocking piston and a
second electric motor which is coupled to the second locking piston.

25.  The THRT of claim 24, wherein each of the first and second electric
motors comprises a rotary motor.

26. The THRT of claim 25, further comprising means for converting the
rotary output of each of the first and second motors into axial translation of the
corresponding first and second locking piston.

27. The THRT of claim 23, wherein the electrically operated actuator
comprises an electric motor and a hydraulic pump which is driven by the motor,
and wherein when the motor is operated the hydraulic pump generates hydraulic
pressure which actuates the first and second locking pistons.

28. The THRT of claim 23, further comprising a power source for the
electrically operated actuator.

29. The THRT of claim 28, wherein the power source comprises a

battery.
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conprises a first electric notor which is coupled to

the first |ocking piston and a second el ectric notor
waoRi081068735 coupl ed to the second | ocki ng pi st onPCRES200851@40657

THRT of claim 24, wherein each of the first and second

of oI m 2 THRTharCebTae b RSB REy i€ SpBpfipdh the

3! rotary output of each of the first and second
motors into axial translation of the correspondin

f i r st31and B OhRT otwping 3Bi wherein the batieryrisiticide Cgﬁ&eﬁi\ over

r h :
TonigPTCaCtahibdiuth f oM S8 PRAS SuBfl1Bbded on, suface ri.
5 is drixven e ThRTof daim 28dwhbmsietie pbeer sberdetis doceted on a
operated the hydraulic Pu[@ enerates hydraulic
piriessuigeanthisceonnacted intherfdedticaly aprraled BRYaIdRY #y electric
b?é ons. 28. The THRT of claim 23, further conprising
a power source for the electrically operated actuator.
29. T THRe THRT of claid 28whether noMpelsp@/\&lcoetrok et for
conprises a batter . %ﬁC%TIERT of CA aim 29, wherein

e

qoRd olfigrt Bewn%at&rbéﬁ ekle ORdgied astuaiie THRT of
claim e b

10 22 T TET BPARARBriteldn 14 Shfol IR otiuted by
czlmpﬂylghatmﬂrmsmrhted framfaasfadeqig.32. The THRT of claim

o ol s ot nREE BECIa dtc Ropfis RELFR SN i Hansmitted
cﬁfetr ‘éaéeﬂﬂe Rhic eflepat Hebwsapti sifaceliie antiffie @bnf‘rblﬁurﬁﬂ

further colr)%rl sing a control unit for controlling
the dfer at Then TOIR® aéclelr@éﬁr wharaiiy thp epatrelsignals are fransmitted

e THRT of he control unit is

15 ‘%'E?'F%QY&&’”E@%%%% Hé%(gﬂﬁmg&{t%ér@m tted froma

surface rig. 35. The THRT of claim 34, wherein the

control signals are transnitted over a cabl e which

ext ends between the surface rig and the control unit.

36. The THRT of claim 35, wherein the control signals

are transmtted wirelessly fromthe surface rig to the

control unit.
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