SUBSEA WELL ELECTRI CAL CONNECTOR RELATED APPLI CATI ON Thi s application
clainms priority to provisional application S.N. 60/418,582, filed Cctober
15, 2002. FIELD OF THE I NVENTION This invention relates in general to
subsea el ectrical connectors and in particular to a connector for
connecting electrical power to a subsea Christnmas tree. BACKGROUND OF THE
| NVENTI ON One type of subsea well has a Christmas tree |ocated on the sea

floor. The tree nounts on_a wel | head_ at p the well and has
val ves for controlling tﬁ@m%WﬁIuEHECTﬁ%ﬁii ESW&T&‘OM upwar d t hr ough
a string of production tubing that is suspended by a tubing hanger. In one

type of subseﬁgtl‘mpmmggmgmanger | ands in the tree. Downhol e-
tenperature and pressure are useful parameters to nmonitor. This normally

requi res pressure and tenperature sensors |ocat at,. t he f the
string of tubi ng This applécerion: glaimg P@o%%tf%m&“%?%ﬂagﬂlﬁ@h%EW‘ﬁggﬁ t he

t ubi ng banger t&#\f#% gfPnnects to an exterior wire that supplies

vol t age and ni to e pressure and tenperature. The connector between
the interior and the exterior wires may be |ocated at various interfaces
of the tree. PHELDYYSTHE BOWENTION has a laterally novable shuttle menber
nmounted in the sidewall of the tree that is renotely actuated _ to nobve into

engagenment wi th ancgl &ebbhs ﬁ%@tﬁcgede&lttbesubwal B8ctfied) ORkmetors N@dURper
end of the interior wre. ectrical "wires | eadi n? downhol e, are al so needed
o

for other pupmtiewlss toswotmegtor fascomnseiing eleptrinal Rawes fo 3 whseallBisinasitBee punp.
SUMMARY OF THE | NVENTI ON The wel | head assenbl y of this invention is for use

“with an outer an upper end of a well. The outer
wel | head mm§w§§ﬁwﬁprﬁ§§| ni ng a bore. An inner well head nenber
| ands in the bore. An electrical
One type of subsea well has a Christmas tree located on the sea floor. The tree
mounts on. a wejlhead at the upper end of the well and has valves for confrolling the
well fhrid. The well flnid flows upward through a string of production tubing that is
suspended by a tubing hanger. In one type of subsea free, the tubing hanger lands in

the tree,

Downhole temperature and pressure are usefil parameters to monitor. This
normally requires pressure and temperature sepsors located at the lower end of the
string of tubing. An electrical wire extends alongside the tubing to the tubing hanger.

 This wire connects to an exterior wire that supplies voltage and monitors the pressure
and temperature. The conmector between the interior and the exterior wites may be
located at various interfaces of the tres. One fype of comector has a laterally
mov'able shuttle member mounted in the sidewall of the tres that is remotely actuated
to move into engagement with an electrical contact in the tubing hanger at the upper
end of the interior wire. Electrical wires Ieading downhole are also needed for other
purposes, such as for powering au electrical submersible pump.

SUMMARY OF THE INVENTION

The wellhead assembly of this invention is for use with au outer wellhead
member mounted to an upper end of a well. The outer wellhead member has a



connection outer nmenber is nounted in a passage formed in the sidewall. The
outer nmenber of the electrical connection has an inner end and an outer
end, the.outer end being connected to an exterior electrical conductor on
the exterior of the outer wellhead nmenber. An electrical connection inner
menber is nmounted to the inner well head nenber and connected to an
interior electrical conductor |eading to equipnent in the well. The inner
nmenber has an o@dewﬂbd@ﬁmmbora Anumﬁweﬂhaaﬂmﬁb&ffaﬁ@ﬁdh@ﬁﬁéthﬁ%éc&calan

ext ended positi I n nt wth the inner end of the out er

nmenber. Pr efera qﬁtﬁ@e&ﬁmﬁa@f éﬁgﬁ%ﬂﬁ&”%"@ﬁéﬁq@dﬁaﬁdﬁ‘ﬁﬂu nhes owerd of

the inner rrenbmemb&'m&fthaéleﬂﬂbalmeﬁoﬂl&s'aﬁ‘iﬁfeﬁéﬂé’aﬂ%%lte?ﬁ%@ tﬁ%bﬁ@grcfnﬁ an
r e

axis of the i nng wel | heﬁd menber for. noving the inner rom
retracted positPOng Calnesied fo an, exterioropleqtdonb spnduetos rats thexextérior ofptharahtdrr om

the | ateral actywafliphd fREREF. SO that axial novenent of the axial actuator
menber causes the |ateral actuator nenber to nove laterally. BRIEF

DESCRI PTI ON OF THE DRAW NGS The novel features believed to be
characteristic of tHRelprkisel egnuagtionsianerf wemberi is mbmme‘hapdi&dﬂdeﬁ{v@llﬁ@d The

ob] ect s and advaqRad A ouSel iy ARl BE A hieuder Fadius o Sudinareahinive o
the foll owi ng mlthMHMmhethummjuteabnd ﬂ]hus'&ﬂo&ﬁblk’ &oﬁ%ﬁh&!@d‘ﬁosﬂ%ﬁ% read
in conjunctio ceong dr awi n Figure 1 is a

Cross-secti onalqm\%{aagdw o0 8?”%1 ?‘%‘?aﬂg“ #&?éﬂnm%vﬂfhaoutﬁanmhm al

tree, the tubing hanger and tree having vvet mat e connectors accordl ng to
the invention, the [Peéferablycbelaﬁaltahma\for @ientdbes ROVEAG & dniah&%enl HIYR ki ng

sl eeve and 0 p03|t|on the right S|de t he

fi gure showi ng%ﬁ;’i@9 e’g]&[aﬂgéar]s‘?l% gﬁg‘ﬁﬂlé rpfativer fooan a¥s @i the mnr:s an

expl oded i sometwellhcadi sl firtBovinibihe %n@ﬁﬁ@ﬁﬁel%%'&%&afacﬁﬁ posiffon. Lan fxial
actuator member extends axially upward from the lateral actuator member, so that
axial movement of the axial actuator member causes the lateral actuator member to
move laterally.

. BRIEF DESCRIPTION OF THE DRAWINGS

_ The novel features believed to be characteristic of the invention are set forth in
the appended claims. The invention itself however, as well as a preferred mode of
‘use, further objects and advantages thé;eof, will best be understood by reference to
the following detailed description of an illustrative embodiment when read in
conjunction with the accompanying drawings,

Figure 1 is a cross-sectional side view of a tubing hanger landed within 2
horizontal tree, the tubing hanger and tree having wet-mate connectbrs according to
the invention, the left sids of the ﬁgure showing a tubmg hanger locking sleeve and
the comnector in a dlsengaged position, the right side of the figure showing the
locking sleeve in an engaged position.

Figure 2 is an exploded isometric view of the tubing hanger connector of FIG,



Figure 3 is an enlarged cross-sectional side, view of the connector of FIG
1, the connector being in the disengaged position and positioned adjacent
a female connector installed in the tree. Figure 4 is a cross-sectional
side view of an alternate enbodi nent of the connector of the invention,
the view showi ng the connector in a disengaged position, Figure 5is a

cross-sectional si | 1] f the con r being
shown in an engageﬁ%ﬁ%gﬁ%%g@g%gg?Eﬁ%%#ﬁ%gl%% %ﬁ%eﬁ%?ngﬁtgﬁ?fgﬁ‘ai’ew of
a | ook used t dhe ebaientor fheinigrinethe alivergiged pofitibl Gad Iposifibr@ur ljatentsa &gnsel ar ged
view of a section Ff %% g_f MG 6, a portion of the |[ock being
renoved. Fi guri@®geefos B88-cross-sectional view of the tree connector
-of FIG 1, the lock of FIG 6 retaining the lock in the tree. DETAI LED

Descripti on OF TBEFMgNENTk ANedobsSedtictaD wide aridor BF R ANSRER entodhradfied e thin a
hori zontal tree 13 e?&g,bei ng .concehtric ﬂal\bout a vertical central axis
14. A runni ng PBRsetor st the dnventigns theyisvsshoRing the entmprterdn e discrgaged pasitiop. f or
setting a | ooking sleeve 17, sleeve 17 being used for |ocking hanger 1 |

intree 13. A | overiRes biien ossethdial e GAW JF e SHbHRRES: JTONTE, ) R

sleeve 17 and exerts a downward force to nove sleeve 17 froman upper,
di sengaged p&aaerion being shown in 2 pregaged apdilogked pesitional f of FIG 1, to a
| ower, engaged position, which is shown in the right half of the figure. A

seal 18 is install eguidsaa aeﬁerctipé){ri%rg? ag{oci@h&ﬁ“tﬁ r%iﬁqﬂgﬂgi%g&g{ heal

skirt 19 depends froma | ower ‘portion eeve 17, Tt S a cam
surface 21 foFI@oli ng dogs 23 outward (away fromcentral axis 14) when
sleeve 17 is noved to the engaged position. Dogs 23 are noveably carried in

hanger 11 and havel;%"&.r rE%feﬂ' b Rwor sQBct t f ing a
correspondi ng groov pr'}tc))ﬁéima-g{l)l I n borg%gCQQDngﬁé(angkl%ﬁmﬁgﬁ%388%@?39%%
" moved out war dckiairgeemaved] ands on an upwar d- f aci ng shoul der (not shown) in

bore 29, which supports hanger 11 and prevents downward novenent of hanger
11 within tree Figure 8 is an enlarged cross-sectional view of the tres connector of FIG. 1,

the lock of FIG, 6 retaining the lock in the tree.
DETAILED DESCRIFTION OF THE INVENTION

FIG. 1 shows a tubing hanger 11 landed within a horizontal tree 13, each being
concentric about a vertical central axis 14, A nmning tool 15 has 2 ﬁiston 16 that
reciprocates vertically for setting a locking sleeve 17, sleeve 17 being used for locking
haoger 11 in free 13. A lower portion of piston 16 contacts an upper poition of sleeve
17 and exerts 4 downward force to mm;e sleeve 17 fiom an upper, disengaged
position, which is shown in the left half of FIG. 1, to a Jower, engaged position, which
is shown in the right helf of the figure. A seal 18 is installed in an upper portion of
slesve 17 and a cylindrical skitt 19 depends from a lower portion of sleeve 17, Skirt
19 has a cam surface 21 for moving dogs 23 outward (away from central axis 14)
when sleeve 17 is moved to the engaged position. Dogs 23 are moveably carried in
hanger 11 and have a groove profile 25 on an outer swrface for engaging a
corresponding groove profile 27 in bore 29 of tree 13 when dogs 23 are moved
outward. Hanger 11 lands on an upward-facing shoulder (not shown) in bore 29,
which supports hanger 11 and prevents downward movement of hanger 11 within tree



3 13. Dogs 23 engage tree 13, as shown in the right side of the figure, to
prevent upward novenent of hanger 11 within tree 13. An el ectrical
connector 31 is installed in the sidewall of hanger 11 prior to hanger | |
being landed in tree 13. Connector 31 is shown in the di sengaged position
in the left side of FIG 1. As running tool 15 forces sleeve 17 downward, a
| ower portion Qf sleeye 17 contacts an upper end 33 of a rod 35, rod 3S
being recipr oc,lgt iﬁ@ﬁ/z%ﬁ%%w d&i nsyshosy wnetlle wighh side bAtigefigukd,. to THevenpWer
end of rod 33 Hﬁwa@ﬁ&%ﬁeﬁ%ﬁhﬁn%rifﬁkvﬁﬁﬂn%g?w t hat engages a fenal e bl ock
d

39, which is reciprocatingly a orizontally carried wwthin cavity 41 in
hanger 11. A conductor pin 43 extends fromthe outer surface of block 39
and is entirely recdgsdertigal pormecian 31 je iastaliddein the eidowsall Of hikol §1_'})Hofﬂ)e

di sengaged posihi | j4i.aoni,ng 0f pin_43 perm ts hanger 1to be

| owered into t!é]{‘eIl 1?31 gmg%%%ag?édd%naailg'gcgp?#&%?lFﬁ%°@”i’§‘%kﬁ%§ﬁ§%ﬂ@ﬁiﬂon

i sometric vi enitofbetlef sidomfFiEN].s AsfuasnNfRl 05 f@des sldife lb%wgf&?a%\g od 35
of "maf €

is sized for iggrﬁrtﬁgﬂento 2 hol e 45 i n upper surface 4 -ock
37. Inclined r8/Hee e L §mtctnat Jipeen eod |3 of A red Bds rofl 3 delog37 for
engagi ng cor r espiphstia aRPVEE d %ﬁ.ﬁzﬁ 3 raod, 3 es bl ock
37 downward, rails 1'Z%lgnter a%%l%sla?igg w t P%lggfr:gldvg]sm ﬁfergﬂ%ofﬁﬁl%d
surface 53 of $Augegted t97 male Blosk 37 tintesigages arfernyle bibick 89, iwtddh 18 esbigheniali 9 55

| ocat ed bet weeghdHPRYASI ied RN r asses from sl eeve 17 through
rod 35, into block 37, ném?ek om su?gg{:‘gl @%ﬂﬁgﬁ@%g&cg&uﬁg@mﬁa@@@g of

bl ock 39, the Rwibeputer enfice af book 39randfis entitely36cand Witgs adty SRWHLHY
outward hori z is bl ock 39.. \Wien sleeve, 17 is lifted, such as
during retri e\%ﬁﬁ%c{&%gﬁgglﬁ%??%&m@&%s%?PB?‘“‘?"&‘FE of pim43 pertnits Agugenst
upper sur f acesl139 bolowpratiuegres 13 hothoifMinaginPhs, 39 i nward (toward central
axis 14 of FIG 1) as rod 35 noves bl ock 37 upward. A pin nount 61 :

cur T ace 65 of bl ockISor oA OISR RIS Tit:aF ircerperssaf eogteotor 3pi e mount
61, and conneddveer €@ of @l 33 B%idd ForGaRRaH it Bdle 25 %P&ﬁﬂep ey or il 1 G
1) to block 37, Inclined rails 49 are located on opposite lateral sides of block 37 for
engaging corresponding grooves 51 in female block 39, As rod 35 moves block 37
downward, rails 49 enter and slide within grooves 51, and inclined surface 53 of block
37 slides against corresponding inclined surfacs 55 Iocated between grooves 51,
Downward force passes from sleeve 17 th:ough rod 35, into block 37, and ‘from
surface 53 of block 37 to surface 55 of block 39, the downward vertical motion of rod
35 and block 37 causipg outward horizontal motion of block 39. When sleeve 17 is
lifted, such as during ret_rieval of hanger 11, upper edges 57 of rails 49 slide against
upper surfaces 59 of grooves 51 for moving block 39 inward (foward central axis 14
of FIG. 1) as rod 35 moves blosk 37 upward.

A pin mount 61 comprises the outer end of block 39, imner surface 63
mounﬁng to ovter surface 65 of block 39. Pin 43 extends from outer surface 67 of pin
mount 61, and connector 69 provides for connecting an electrical cable 70 (FIG. 1) to
conduct electricity from pin 43 to downhole components supported by hanger 11,



conduct electricity frompin 43 to downhol e conponents supported by hanger
11, Like FIG 1, FIG 3 also shows connector 31 in the disengaged position.
Sleeve 17 (FIG 1) is initially spaced a selected distance fromthe upper
end of rod 35, sleeve 17 noving downward for the sel ected distance before
contacting rod 35, thereby limting the novenent of rod 35 to only a
portion of the total novenment of sleeve 17. In the disengaged position,

| ock surface 71 of BlikcKI®7] eF@agiealsd: Qbdws Botinb@6L3Y 3n Ue Eiséﬁ%ﬁ iti
preventing bl o@i% IZW Erﬁ]v utvvard rod 35 noves Poﬁl Fock
surface 71 novés bél 0 c2eed 2 sglaeted figtapcediors espertsind okrod3B, t o
nove outward (tskeevdrd7@bting fdoﬁvﬁﬁafd'ﬂ#”tﬁa sblBted dﬁ%@%f} S#ftggﬂmkﬁg Moves

from under surface 53 of block 37. At this point
movi ng downwar dPSEDY 1541’6‘6&Wﬁ%ﬂhgf@déﬁltgnalmpummmofthekotﬂmfﬁdh&n?&f of

bl ock 37 slidi ggegdjRCcant ocC, IS positiaonin
| ocks bl ock 39gi n tﬁg %t%ﬁggnﬁogé&t’f’&ﬁﬁn’r °°E B%ﬁ ﬁe ?ﬁlﬂ‘l&%aﬁng@ﬁ?sdtmkbanger
o o o o Aguposh m““g‘ﬁ"msﬂ‘?fm‘va”?%d'ﬁ#‘%dSé??%‘ﬁ%“m%@m' ™
retai ns rod SSHaW%PbB%% VP s@"'@%iﬁké"%ﬁl 72;- awshlogko¥keawepstilonki . 39
inits outwarB9 posots anwird (mh&leﬁilﬂﬂﬂa%' ﬁnﬂ'bﬂﬂ%@%bﬂ {‘gﬁ%’%’%% )

ect or

connector 75 in ree g E\’Hprrmg 3, aferralevve
75 is nount ed Firface p3 afiblopk 3 ﬁf@bﬂmmt,ftémckrﬁwnmmgmmg%wnfvaﬁcuanect or

31, and hangerbﬂ;&k BS rdmadisle 3l.vertically, and

rotational ly ali ned with %(ﬁmecf or _}é& %Ma% ?ggp%{ﬁlgv% q’l”&l"’é%?%h%rough

8 and describ hof bb@liwﬂasmﬁ)nmmumglﬁ&mhlﬁdklw lhltlﬁeom‘ﬂt&dp@ﬁﬁa@cq'gr 75

may be of var| RS conne r 7(5.1s nmounted with
7 ap rlécgil rratedﬁ‘#liltﬁg%e? 5‘8‘6?@""2 lﬁl‘rﬂ'ﬂ@eatll Ippking

i nner seal

adj acent an omlweéémmammnhemmﬁvgardlﬂomtﬁnms%nﬂgﬁaﬁslstlgmﬂi&t&w&utgfgw eal 79

as bl ock 39 asses r ou | nner seal 77

into receptacle lg%ﬁ%d\@ggﬂ%ﬁo(ﬂ‘%g q:@?? dP@i?mblaﬁiCiB%unﬂmct or

assenbly 83 arcatward pasinérmrmm&rpwhsﬁiw éxﬁezﬁ%tﬂ‘é%in% % uPErg% ol
senbl y

ggn?uctl ng el %‘ci‘trl city fromelectrical ca l e 85 through co
o pin 43. “The electricity passes through pin 43 to
Referring to FIG. 3, a female wet-mate connector 75 is mounted in the
 sidewall of tree 13 for receiving pin 43 of connector 31, and hanger 11 is landed in
tree 13 with connector 31 vertically and rotationally aligned with connector 75. Lock
76, shown in FIGS, 6 through 8 and described below, retains connector 75 w1ﬂ1m tree
13. Comector 75 may be of varous types, In this embodiment, cbnnector 75 is |
mounted with inner seal 77 approximately flush with bore 29, with inner seal 77
~ adjacent an outer seal 79 in cavity 41, Pin 43 passes through outer seal 79 as block 39
moves outward, and then pin 43 passes through inner seal 77 into receptacle"ﬁl of
conductor assembly 83. Receptacle 81 and conductor assembly 83 are formed from
an electrically conductive material. for conducting eiectricity from electrical cable 85
through conductor assembly 83 to pin 43. The slectricity passes through pin 43 to
cable 70 to power downhole components (not shown). Though shown with
cormectors 31, 75 in FIGS. 1 through 3, the connectors may be of various wet-mate
types, for example, the connegtors of the alternative embodiment of the invention
shown in FIGS. 4 aud 5, A flexible bladder 86 surrounds receptacle 83 and is filled



cable 70 to power downhol e conponents (not shown). Though shown with
connectors 31,. 75 in FIGS. 1 through 3, the, connectors may be of various
wet-mate types, for exanple, the connectors of the alternative enbodi ment:
of the invention shown in FIGS. 4 and 5. A flexible bladder 86 surrounds
receptacte 83 and is filled with a dielectric gel. The exterior of bladder

86 is exposed tﬁ}hﬁf?ﬁ tatic.pressure within bore 29 of tree 13 that
exists prior t9°+bfRTE t BAi ﬂﬁ“ﬁ&%@?"flmad%ﬁéﬂ&@Hpgsﬁdaoﬂiy%staﬁcpfﬂsmh 3,

during instal hathipboreho bpkidg tﬁﬁ@gﬁgp}ﬂnmfr‘mwofmb%ﬁ%tl{ rrat co_nnect or 75 1is

connected to electrical cable 85 an nsta 6 in horizontal
tree 13, Tree 13 |§%hen install ed at~a subsea wel | head Connector 31 is

instal | ed in cavi t JFe#Imgto FIE% elrthtpygiaacﬂmoamtaﬂetmbnuﬁmmmgaaﬂl fopdilie 70,
and rod 35 i Syt r end of rod 35 inserted
in mal e bl ockw??%ﬂﬁ%eaéoggé&dr%: ;g éecﬁe]d;ta\é’sé%ﬁ g?}?g angstgiledyifh Jogk ¥ inor event
wat er or ot hehomtaémméﬁt Jrder thnis thet ipetiihg at&VSubséa%llhéad. 0@&&1@% 151.%??3\’9 17
on hanger tahgr!l 030’,%323 upgqnge‘p si t.ion, gogs 23 and 8

connect or 31 el ng | }o n@a‘ﬁ’@d‘%‘%ﬁ?e |%Fﬂ§cmmﬁ§d¢701@dmi35)mer ed

Wi th a runninipstafied inltmagetio A Be 2Bv@fend bERAILS | lﬁqu{ﬂﬁg b?ochgki | der

(not shown) méﬁgge 29. Piston 16 of running too noves sl eeve
17  downward ¢ quter end oftpin #3 fq prevent wiatse or dibgrsca@Bmhdatedéint O

- engage profi| GiteringTcatlty 1. Layels downward .a sel ected
di st ance, Skl rtm:%cgont ggt? up ér&eg{r;\ed 3§I§$$n%%17&i #blhﬂ%gpneﬁgﬁ Sifigfsi ng
downwar d wi t °£F vad iﬂeklﬂﬂd)figmepbsﬁbbelhgmhna?dﬂavgﬁgafﬁbsma,ﬂs| Rlfgegont act
with femal e di ves 51 of bl ock
39. Surface 53 of ‘37(} W%%Wesujlpg Zgg?léfwfqgcfég g’é@‘ﬁ?‘h%ﬁhﬁﬂdﬂrace 55
of bl ockt39 (ucto@nmm?mmg%m;mdsaﬁmhﬁﬁgtn&i 1m?me5es7lgt egvk lockKSgg
noves out war surface cent, surface o loc oc
in the outerqipgglwmdba% %é‘ﬁéhé’gsﬁlﬁra&fgﬁ%é?@r 23sewarddo gngaghprofile er  end

of cavity 41 Zrfteatdr fnepseaeoira¥ds BNAWES 2 s8R & ce751mt'fb§ zﬁﬁ%egge”d;
an

into receptacle orm ng an el ectrical connection between

cable 70 thrBRY heﬂéo#{*neﬁm% 794 33 fthen meviag|dewnwardoith alvges 111 Rt 330Dl et ed

- by 1ifting pipaiiesblbek 3P ol 8 tAonBRwir fldaf g FoUM 39 of 00 37
sliding in grooves 51 of block 39. Surface 53 of block 37 applies force to and slides

. against sutface 55 of block 35, block 39 moving outward as block 37 moves
downward. Block 39 moves outward until surface 73 slides adjacent surface 74 to
lock block 39 in the outer position. Pin 43 moves through outer seal 79 at the outer
end of cavity 41 and enters connector 75 through inner seal 77. Pin 43 extends into
receptacle 81, forming an electrical commection between cable 85 and cable 70
through connectors 75, 31. Installation of hanger 11 is completed by lifting piston 16
of rurming tool and retrieving ruuning tool. |

To remove banger 11, running tool 15 is lowered to the subses installation and
inte engagement with tree 13 and hanger 11. Piston 16 lifis locking slesve 17,
allowing dogs 23 to move inward out of engagement with tres 13. As sleeve 17
toves upward, rod 33 and block 37 also move upward. Upper surfaces 57 of raﬂs 49
slide against surfaces 59 of grooves 51 for causing block 39 to move inward, pin 43
moving out of engagement with conmector 75. ‘Hanger 11 can then be retrisved from
within bote 29.



To renove hanger 11, running tool 15 is lowered to the subsea installation
and into engagenent with tree 13 and hanger 11. Piston 16 |lifts | ocking

sl eeve 17, allow ng dogs 23 to nove inward out of engagenment with tree 13.
As sl eeve 17 noves upward, rod 35 end bl ock 37 al so nove upward. Upper
surfaces 57 of rails 49 slide against surfaces 59 of grooves 51 for

causi ng bl ock 39 to AmweberhmeibodiRiont éﬁmermyégaﬁ Mh‘)%gﬁ%ﬁége?egg éV\A"VtetrﬂAl I

connect or 75. can then be retrieve 'O
al ternate enbo;"q#g%{ nB‘%'b Rardiugnta shesmumbers of sTRYGED. cofnpdfsht® in Wy

Whkh
simlar nunber%mbaﬂﬁ@aﬂ t10 mponents in the
. enbodi nent of ,FI.GS, | through 13ﬁ6}%gl ngbﬁ{@ﬁ%‘?“gfrl & éﬁ%‘m Iangded ewithian t hi n
hor i zont al treeho{lﬁc‘n ﬂr%rl?’t dFriont thhMc’ﬂmfhingbﬁng%ﬂééom%pgqqgg@&hr‘é 131
is installed WilH anéégri‘i’eﬁon cgﬂnect or.131 conprising ro |l e
bl ock 137 and :‘berral 1e39€ o RUTPTISIRE 10d IG5, mabrlale:sk 137 wink farggdner as
bl ocks 37, 39 i klackel3% niBidikse 37, stcﬁﬁ@m if emaxﬁ ed downward
by sl eeve 17 (Fﬁﬁﬁf@ iRy SQ?I n% bl ock 137 d(t;%vvar and nqtks 'Ié?og% bt with
bl ock 139, Rai Bk desgritsdiabeve; Rod 435 wrﬁqrcgﬂ.dmmmml@quqm&} of

ol ock 137 moveg, dovamrd 1o Lo adoud e et ¢k Honk ot E‘ﬁ%@&i%a@’*fo

bl ock 137 mveﬁﬁw

move outward t ter A slide, withint ateoves 551 oisiiledy 53, hliﬂsuHaE‘eels'bgco[gﬁl:%
shows bl ock 13&hd dhdk and FI G- shows bl 39 in
the engaged and Idgckﬂ%agjggﬁﬁ?]?%% “Qﬁsﬂ‘ék&%z ‘?Y"‘B‘!?é’ﬁlvtl'ﬁllﬂrﬂ49la@1dlsuﬂ'asef ace
171 of bl ock b37cauprscjesk 130ck muleceitwza tQCffarB'a%ﬁaﬂe?b% é?:fo @&%ifgq%bl ock
139 from novigpg ﬂ“tﬂ@rﬂshév&fﬁ %@%ﬁgfd .position, |oo

bl ock 137 contn&gtsﬂlock 2 p o disengaged positien; apclEIﬂerStahngs blocgk 139
from novi ng i rial theRingaged uind 1ok&dd e

out war d, cgrrprd Sb?(?cktf} ggjte ?( %fSI%POg%%%%%%%é“g ‘F%(Pﬁﬁlqgjr body
187 that encl 0Se5 & ¥ c@ﬁ%ﬁﬁﬁ sﬂ*@@”}gdﬁﬂ’ﬂ%ﬂéi’iﬁﬁpmmmﬂgb&cmhaﬁﬂ%hﬁd
o cEep: A nen s, T 89 e AN il r¥tiuc 157 o'

I nto recept acl e 18% & acl e
74 139 for preventing block 139 from moving inward.

Pin mount 161, from which tubular pin 143 extends outward, comprises the
outer end of block 139. Pin 143 has a tubular body 187 that encloses a Teceptacle
189, receptacle 189 having a chamfered outer opening 191 for guiding a
cotresponding pin within conmector 175 into receptacle 189. Receptacle 189 is
counnected to electrical cable 170 for conducting electricity from comnector 175
tbrough receptacle 189 and down cable 170 to downhole components,

Connector 175 is installed in-tres 13 prior to installation of tree 13 at a subsea
location. As hanger 11 is Iandcd within tree 13, connectors 131, 175 are vertically
and rotahonally aligned, allong for pin 143 to engage connector 175 as block 139
moves outward. An elastomeric, ring-shaped piston 193 is movably carried within a
bore 194 in connector 175, pin 143 of compector 131 contacnng piston 193 for
moving piston 193 owtward with pin 143. The diameter of bore 194 is sized to
receive the outer diameter of body 187 of pin 143. Piston 193 is biased toward bote
29 of tree 13 by springs 195, and retaining ring 196 provides an inward stop for piston
193. A pin 197 extends inward from the outer end of bore 194 and throngh the cenfral



connected to electrical cable 170 for conducting electricity from connector
i 17:5 through receptacle 189 and down cable 170 to downhol e conponents,
Connector 175 Is installed in tree 13 prior to installation of two 13 at a
subsea location. As hanger | | is landed within tree 13, connectors 131,
175 are vertically and rotationally aligned, allowing for pin 143 to
engage. connector 175 as block 139 noves outward. An el astoneric,

78 o g b e pittn 105 FARY: Sl bl Gun Ol 1. BBl 06,

outward w t hcquapmisé8 cox‘xdubnth mrh@mw&)and)mmn-ﬂ:ﬁﬂiucuve@m 199, portivai 198 t he

outer diametgr of body 18 193 |.s Dbiased t rd bore 29
of tree 13 b |tﬁag’§¥ Z gﬂ’&HPZI %Pfﬁ? e?i‘&% PRo\RG e § stop
for piston dif343/Amd B cbﬁﬂecmt@nascmmme 189 e oftef Bd Eideonfiudimee 194
and through the central 7 portlon of piston 193, piston 193 sealingly

engagi ng t heelestrigitydorpp sgamee togin 19% n 197 conprises a conductive portion
198 and a non-conductive portion 199, portion 198 form ng the inner end of

pin 197. Pin 197 phgj Imaﬁasofm rt1'1%nh&&&1r79§ﬁ3&aféd€in&§@1§3vm&ﬂ@ 143 and

~is connected to elecfrical cable 185 at the outer end for conducti ng
el ectricity thewinstalledar ¢ sulsea picH. mneMIMwlmﬂbﬂlmmdﬂ munthen 11,

t tal. b
we T Connecaet 1135 bBtsE i kb 5wl o Mol 10 13 RS " Ryl Efoof s 7, S Poe
| anded wi t hiforces @elotiéing siasge a7r(ﬁ"ﬂﬁi m)gdbwmdsrardbwbﬁh(i:auﬂss mERuml fegniceel 15 :

dowrmard. ro~ga oGS e Sk R i s IR S i T

grooves 151154ruindssuffa@ssel$315£s slidify Ggdirkt l&ﬂ':ha&ﬁernﬁius&%cﬁloéﬁ %y to BRWSI Ng
bl ock 139 to rmvg outward. As pin 143 of connector 131 noves outward

toward the d A5 iR 1430 conpgetor 3] anaves, opfwerl teverd the exgaged pogitiopy st |
contacts pi siaeh é%ﬁo@ﬁlﬂlﬂ@%nﬁm‘m weoﬂa&&ﬁ&m 1%&% Forcitiy &’3 stOpVvement

noves piston 193 outward th h bore 194 and es springs 195. Pin
143 enters HB?@“Mdofﬂ%W@F@m mpgesapistan r19§91711‘lﬂ¥1‘d tb@nﬁebpm 1%78ndent er s

receptacl e 5o dblel Whrihdd BRI lentol 558194 7 SHRLRr 195128 $hn 197 of
connector 175 enters receptacle 189. Prior to engagement, piston 193 seals égainst
the jumer end of conductive portion 198 of pin 197. As piston 193 moves inward,
conductive portion 199 contacts the inside surface: of receptacle 189, providing a
conductive path from cable 185, thtough pin 197, into receptacle 189, and out through
cable 170.

To allow for subsea installation and removal of connector 75 (FIG. 3) using a

. remotely operated vehicle (ROV), lock 76 is used to retain connector 75 within the
sidewall of tree 13. FIG. 6 shows lock 76 assembled and read for installation, Lock
76 comprises two opposing clamp sections 201, 203, each having an internal recess
205 for forming outer lips 207 and inner lips 209. Clamp sections 201, 203 are
pivotally comnected to each other at hinge 211, and a bolt (not shown) is inserted

- through hole 213 in hinge 211 for mounting Jock 76 on an exterior surface of tree 13.
A wedge member 215 moveably engages ends of clamp sections 201, 203 opposite
hinge 211 with rarops 217 formed on surface 219 of wedge maember 215. Ramps 217
lie at an angle relative to a plane bisecting hinge 211 and wedge member 215 and
engage corresponding slots 221 (FIG. 7) on clamp sections 201, 203. A threaded



the inner end of conductive portion 198 of pin 197. As piston 193 noves

I nward, conductive portion 199 contacts the inside surface. of receptacle
~189, providing a conductive path fromcable 195, through pin 197, into
receptacle 189, and out through cable 170. To allow for subsea :

I nstallation and renoval of connector 75 (FIG 3) using a renotely
operated vehicle (ROV), look 76 is used to retain connector 75 within the

Si dtewialltof treehaﬁsngmdlﬁglshugmg?wmigeiﬁnﬁ%ﬁlﬂmlﬁﬁzamﬁ?mgﬁﬂat%g anz% \Y% )
install ati on S (0] secti ons eac
havi ng an inter ?’h'rlb 2%§§ (5’?%8?3\?’5%1%3 gﬂg}l‘ %Irr"rﬁ)ﬁs‘“%ﬁéhﬁdeqdﬁﬁ‘éﬂampp
209. O anp sect eefions2M, zmﬂ%eageqneﬁb&quﬁhémgweﬁ%ﬁ&ﬁéﬂ&ﬂﬂﬁ%ﬁé}«iﬁghﬁfr

| nge

hi nge 211, and a_bolt (not shown) is inserted throu
211 for mounti né?} @eformsd %hﬁ’ﬁﬂé%(%a@lelﬂégiﬂgﬂrmélﬁﬁlﬁr épartizare sizedvodereiveenber

215 noveably en%ﬁgg £nds of clanmp sections 201, 203 opposite hinge 211
wth ranps 217 med on surface 219 of wedge nenber 215. Ranps 217 lie at
an angle relative to pl ane bi secting hinge 211 and wedge nenber 215 and

eﬂgagg gorreﬁp?ndl ndR e:tbmstozEIGS( 6l 7,1 opanativhaasshaik 223 mmaﬂﬂ)ﬂm%l&fh%edgb ,
t hreaded 8 sha r t,. 223 bein
rotated by an Féﬁﬁg%tﬁg ﬁﬂ%ﬁ«g%g% ﬁ@ﬁ%gaﬂenggsﬁaﬁgﬁ §ﬁ‘§?§§¥2§1}&°pﬁ@nsﬂ°‘ﬁs ag
vi ew of the end22ippivotigmlamp eedtionn3012003 aﬁ’&%m‘é@d UE st SR 6k been
renoved to showfs ts %Qi,ampl ots @21,; f or med t'oalﬂgve tmt?glaggﬁrre%aér%ﬂfe as
ranps 217 (FIG éf&h"r‘?ﬁ 293,10 gpen ok e crpakesR laggey gambetwieen fages 271 GS.
6 and 7, in opexmtiPRciss 30127203 2R 8pdcfivl 19" 3 ALehat 02U LD nlBol U181
Wt ST OES

outward (toward hub 225) al ong shaft 22 nps 217 sl
221, pivoting @W@éémw@, 20ps Zléb@uéﬂa@emp mquges 2011 26t pivotctavandgpaelpar t

the ends of seqgide %]%Q%fk%d%&&g@iéﬁggg&grespe v@t es a larger gap

bet ween faces 227, sections As shaft 223 is

rotated to nove Wedg‘v@ menber 215 inward, ranps 217 cause clanp sections
201, 203 to pivot t&War&iskossrconaactes73 lustdbdngme@ék Usneevtbr r7Sde distafed e gap

between faces 2dinentof housing 231, the immer end of which is then iserted info bore 233. A
flange 235 is formed around bere 233, and a flange 237 is formed on connector
housing 231, flanges 235, 237 having approximately the same outer diameter. Duting
installation, lock 76 is opened, as described above, and clamp sections 201, 203 are
positioned around flanges 235, 237. Lock 76 is then closed, with flanges 235, 237

_ being located in recess 205 and lips 207, 209 securing flanges 235 237 together
Commector housing 231 is thus retained within bore 233 of tree 13, and connector 75 is
located for engagement by connector 31 (FIG. 1).

Several advantages are realized from the present invention. A wei-tnate
connector and the actuating mechanism for engaging the cormector are carted in the
tubing hanger, which is easily tetrieved for maintenance or repair, The connector is
actuated when the piston of the running tool moves the locking sleeve of the tibing
hanger into place, obviating the need for additional actuating components requited for
a connector carried in the free. Additionally, the connector in the hanger is locked in

. position when the actuating mechanism passes through its full travel. A lock operable
by an ROV retains the connector in the tree, allowing for removal and installation of
the coonector without having fo reirieve the tree from a subsea locatibm



FIG 8. shows connector 75 installed in tree 13. Connector 75 is installed
in connector housing 231, the inner end of -which is then inserted into
bore 233. A Mange 235 is forned around bore 233, and a flange 237 is
formed on connector housing 231, flanges 235, 237 having approximately the
same outer dianeter. During installation, lock 76 is opened., as descri bed
above, and clanp segfions 201, 203 are , positjoned around flanges 235, 237.
Lock 76-is then cl o%b‘?%ﬁ ’Fﬁ%@%ﬁ@%@@ﬁﬁ?‘”@ 1o QY AR P ups,iitsbeplddys 205

and |ips 207, %%e%%%&éagldﬁlls&iﬂﬂﬁg%%a%]g it &3t 5O BRLEE but is Q&’é&@ftﬁ&%ﬁ?&s@ ng

231 is thus retained wthin bore tree 13, and conne
l-ocated for enduggesewithent depariiagtom 3he (seope ofl the Baowionl Hdv amamplesther e
realized from Ar | [ A et 0, [ s
nctuat i ng meonararbrEh AdWBRL 1o Calll Ry 2 MREH Byl g dfopgy
‘hanger, whi ch by a&gdiahlc pietoni Fhegidtar coukd bé suppliebwith hydpalid predsnes otheect or
is actuated when, the piston of the running tool noves the | ocking sleeve
of the tubing THEREHo! fordhe Bbgbangsh, i ating the need for additional
"actuating conponents required for a connector carried in the tree.
“Additionally, the connector in the hanger is locked in position when the
~actuating nmechani.sm passes through its full travel. A |ook operable by an
ROV retains the connector in the tree, allowing for renoval and
"installation of the connector without having to retrieve the tree froma
- subsea‘location. 9 Wile the invention has been described in only one of
"its fortes, it should be apparent to those skilled in the art that it is
not so limted, but is susceptible to various changes w thout departing
fromthe scope of the invention. For exanple, the conductor pin in the
. tubing hanger could alternately be stroked inward and outward by a
-hydraulic piston. The piston could be supplied with hydraulic pressure by
the running tool for the tubing hanger. 10 I CLAIM 1. A well head
assenbly, conprising: -
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an outer well head nmenber adapted to be nmounted to an upper end of a well
and having a sidewall defining a bore; an inner well head nenber that |ands
in the bore; an electrical connection outer nenber nounted in a passage
formed in the sidewall, the outer nenber having an inner end and an outer
end adapted to be connected to an exterior electrical conductor on the
exterior of the outer well head nenber; and an el ectrical connection inner
menber nounted to the inner well head nenber and adapted to be connected to
an interior el ggirapal conductor |eading to equipnment in the well, the

I nner nmenber having an outer end that is novable froma retracted position
to an extended p05|t|on In e]ectrical engagenent with the inner end of the
outer menber. émﬁﬁﬁﬂﬁ@% YOS according to claim1, farther
conprising a Iateral actuat or menber |ocated at an inner end of the inner
menber, the | ater ahy GRI@PRENRAEL REEnibaF &la?tehuo B8 hunRd 6 hatuby@ ¢nd oA vaetl S Of
the inner well head nmenber for noving the inner nenber fromthe retracted
position; and &ndhsving 2 gdevadkdsfinizsabere: ext endi ng axi al ly upward fromthe

| ateral actuator nenber, so that axial novenent of the axial actuator
menber causes the | g sl wollSlabAber TR RARs @ndBO¥E | ateral Iy 3. The
wel | head assenbly according to claim1, further comprising: a |ateral
actuat or menber secured to an inner end of the inner nenber, the |ateral
nmember bei ng | at er apm yleatigalioangolip onige mebah mannted i agaesags fumeddn eead
menber for ngﬁﬂgf t r qt£d | o4 at er al
act uat or g@gﬁQSﬁﬁgQgﬁilnc |ng§a£$§?lﬁﬁ?fﬁh 1fﬁﬁﬁR§§?§' agFggﬁgk
menber haV| ng aoﬂnwml teny swietipr elncmcﬂdlmmhutqumfthfb extenert of the jotengrejtheadgages
the profile inP{ aafral actuat or menber, the axial actuator nenber

ext endi ng axi a %F b d fromthe lateral actuator nmenber, so that upward
novenent :

an electrical conmection iuner member mounted to the inner wellhead member

" and adapted to be comnected to an interior electrical conducior leading to equipment
in the well, the inner piember having an outer end that is movable from a rétracted
position to an extended position in electrical engagement with the inner end of the

~ outer member.
2. The wellhead assembly according to claim 1, further comprising:

a lateral actuator member located at an inner epd of the inner prember, the
lateral member being laterally movable relative to an axis of the inner wellhead
metnber for moving the inner member from fhe retracted position; and

an axial actuator member extending axially upward from the lateral actuator
" member, so that axial movemefit of the axial actuator member causes the lateral
actuator member to move lateraliy. |

3. The wellhead assembly according to claim 1, further comprising:

a lateral actuator member secured to an inner end of the inner member, the
lateral member being laterally movable relative to an axis of the inner wellbead
member for moving the inner member from the refracted position, the lateral actuator
member having an inclined profile; and | |
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of the axial actuator nenber causes the |ateral actuator nenber to nove
|aterally inward and downward novenent of the axial actuator causes the
| ateral actuator nenber to nove |laterally outward, 4. The wel |l head
assenbly according to claim1l1, wherein the outer nmenber has a receptacle
that receives a portion of the inner nenber when the inner, nmenber is in
the extended position. 5. A well head assenbly, conprising: an outer

wel 'head nmenber adap r d havrng
a sidewal | defining a taﬁcbhé(;aga a tu%%ﬁ%aﬁ‘a‘iﬁg% 7113 %ﬁraﬂ ”L‘ﬁﬁ“ﬁ)&"g}
adapted to be c olidinglyetigagss ﬁleamﬁlerga the fatdralbicimgtoLieRbel 18 akial fnjaRe n!{h%iﬂer a
runni ng tool that es the tubi ng hanger and has an setting
menber t hat mv%gteg%g%ﬁf %ﬁ! P"‘ntBG EFF@“IFHBF g’{:)mﬁ% Fefo that wpmardopesmenh
el ectri cal conneftﬂwabuﬂmcmmtdmﬁ&ﬂrerréﬁwaé et JafarA a@ﬁﬁﬁﬁ%&dﬁ@{)fﬁefﬁob@ l&%}&gr o

e connhéec

sidewal I, the outer havj ng an outer and adapte

an exterior el 5 c?& B\OVWH@ fsiel aotuatér causesothe datemab hithster
menber and-an i gRgibeRGnoved %R%“ cal connection inner nenber nounted
to the tubing hanger and a te to be connected to an interior electrical
conductor leading to e urpnent in the well, the inner nenber being novabl e
in response to 4xiHe ﬁ‘éﬁ@se@blﬁmordmttpn@lmnhmemﬁhadn&exrmaﬂbﬂ'gmts(hm

froma retract eghpasiit k el.ectri cal _engagement
with the inner endF%"'%1 Iﬁgrégglg/gépaﬁéfgﬁg ?ﬂ?gﬂ%t%ﬁ!fg’ct\glh the fnaer Jpsoghey 30
accordi ng to cl theexGpdddpositien. conpri sing; a |ateral actuator rrenber | ocat ed
at an inner end of the inner nmenber, the Ilateral nenber being laterally

movabl e rel ati ve A %{%ﬂ?&r@l& cgﬁgﬁ@ner wel | head nmenber for noving the

i nner menber fromt and an axi al actuator nenber
extending axially upward fromt he lateral actuator
an outer welthead member adapted to be mounted to an upper end of a well

and having a sidewall defining a bore; -

a tubing hanger that lands in the bore and is adapted to be connected to 2 string
of tubing extending into the well;

a running tool that releasably engages the tubing hanger and has an setting
member that moves axially for setting the tubing hanger in the bore;

an electrioal comnection outer member mounted in a passage formed in the
sidewall, the outer member having an outer end adapted io be connected to an exterior
electrical conductar on the exterior of the onter wellhead member and. an imner end;
and o

an ¢lectrical connection inner member mounted to the tubing hanger and
adapted to be connected to an interior electrical conductor leading to equipment in the
well, the inner member being movable in response to axial movement of the setting
member of the nmning tool from a refracted position fo an extended position in
electncal engagement with the inner end of the outer wember.
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menber for contact by the setting nenber of the running tool, so that axi al
novenent of the setting nenber and the axial actuator nenber causes the

| ateral actuator nenber to nove laterally. 7. The wel | head assenbly
according to claimb5, further conprising;, a |lateral actuator nenber secured
to an inner end of the inner nenber, the lateral nenber being ltaterally
novabl e relative to an axis of the inner well head nenber for noving the

i nner nmenber fﬁoﬁmmﬂhﬁﬁrmmgr@e&&ﬁgmeﬂ:ﬁe% r%ﬁfﬁ ator nenber
havi ng an inclined proflle an axlal actuator er "having' a | ower

end with an inclined grg{ e that , slidingly engages the profile in the
lateral actuator nmeft@ ?‘?’i‘@t%x‘ﬂﬁ}l beg dpeatpdat ﬂﬁéﬁ%reﬂdébft@]mﬂﬁgmambat ithye

upward from t hgydat Slabelfdin & th the ti,ng
menber of the running too SO %rﬁlge% %%Eelnnverreﬁf%?vgtfﬁg é‘gﬂl‘“ﬁ’ ?f’éirrber
causes the axi alembet anﬂoﬂnsﬂxﬁbwermmbm@omﬂleaﬂtmhctdﬂq)obxﬁb@raﬁﬂ act uat or nmenber
to nove laterally inward, and downward m)verrent of the setting nenber

causes the axi al t he t eral act uat or rrenber
to nmove laterally a%tt vvaodét&@r ma?% t PVt &9‘“&3
downhol e el ectmewhér fonsguiaetbyt the Betang/mbﬁ:b&rafthtehﬁnmg%ﬂc% thhtrﬁlél"ﬁiolvelﬁ ing an

outer wel | head . at an uppe end, of the well, the  nethod conprising:
(a) nounting aniﬁgluts ?f}l WB@X@EE‘FH“@% Wﬁ%éﬁs%ﬂ!ﬂnlatﬂ%e@ba@e

formed in a smdﬁbaltbnmi;elamalg,ut er menber; (b) nounting an inner wel | head
menber on a stri ng of conduit; 13 (c) rmunti ng an i nner nenber of an
el ectrical co t| t o, t he inner . wellhead menber in a retracted

posi tion; then™( ]rlilaﬁﬂj THhlY posRwing e clefa AdrbsRsemprisiEhe out er wel | head

menber; and then (e) extending the inner menber outward into electrical
engagerrent Wi th thes lateral actuator member secured to an inner end of the inner member, the

p._)

lateral member being laterally movable relative to an agis of the jmner welthead
. member for moving the inner member from the retracted position, the lateral actuator |
membcr having an inclined profile; and

an axial actuator member having; a lower end with an inclined profile that

slidingly engages the profile in the lateral actuator member, the axial actuator member

extending axjally upward from the lateral actuator member in engagement with the

. setting member of the running tool, so that upward movement of the sethng meinber

causes the axial actuator member to ove up and the lateral actuator merber to move

laterally inward, and downward movement of the setting member causes the axial

- actuator to move downward and the lateral actuator member to move Iaterally
outward,

8. A method of electrically connecting a dowshole electrical component in a well to
the surface, the well having an outer wellhead member at an upper end of the well, the
method comprising: | |

(a) mounting an outer sember of an eleotrical connection in a passage formed
in a sidewall of the outer member;

(b) mounting an inner wellhead memiber on 2 string of conduit:
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outer nmenber. 9. The nethod according to claim8, wherein, step (b)
conprises securing the inner wellhead nmenber to a running tool; step (c)
conprises nmounting an actuator to the inner nmenber of the electrical
connection; step (d) conprises operating the running tool to |l ock and seal
the. inner wellhead nenber to the outer well head nenber; and wherein step
(e) conprises sinultaneously with step (d) engaging t he setting menber with
t he actuator and gm Lhe ctuator end t hazer .nmenber

00 ac

rd
outward. 10. The rret e S‘Pgﬁrrr? no%t’ce& IJ( ﬂi&%ﬁ’fﬂeres

securing the |Wﬂ1¢&tﬁhb¢hﬁﬁdﬂﬁﬁéﬁi&t&dﬁ@zt&m§t};@@l ng tool that has an axially
novabl e setting menber; step (d) conprises noving t he settl ng nenber

downward to | ock and,s t i nner,.,we d menber to the outer wel | head
nenber; and wher ei n?g)t@BAl’(‘%l)a‘ Sl Yellhen 9’(‘?5‘%8’? H’gtthPé“qr eqdergaber @idvar d
in response tohdge runner tool locking and sealing the inner wellhead
menber to the outer well head nenber. 14

(e) extending the inner member outward into electrical engagement with the
outer member.

9. The method according to claim 8, wherein:
step (b) comprises securing the inner wellhead member to 2 running tool,

step (c) comprises mounting an actuator to the faner member of the electrical
connection;

step (d) comprises 'operatiﬁg the running tool fo lock and seal the inmer
wellhead member to the outer welthead member; and wherein step (e) comprises

simultaneously with step (d) engaging the setting member with the actustor
and moving the actuator downward to extend the inner member outward,

10. The method according to ¢laim 8, wherein:

step (b) comprises securing the inner welthead member to a rmping tool that
has an axially movable setting member;

step (d) comprises moving the setting member downward to lock and seal the
inner wellhead member to the euter welthead mernber; and whersin step (€) comprises

extending the imner member outward in response to the running tool locking
and sealing the itner wellhead member to the outer wellhead member.
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