| NTEGRATED ELECTRI CAL CONNECTOR FOR USE IN A VELLHEAD TREE BACKGROUND 1.
Field of Invention [00011 The device described herein relates generally to
wel | head assenblies, and in particular to provide a connector for a data
and/ or power signal line integral with well head assenbly conponents. 2.
Description of Related Art

INTEGRATED ELECTRICAL CONNECTOR FOR USE
IN A WELLHEAD TREE

BACKGROUND

1. Field of Invention

[0001] The device described herein relates generally to wellhead assemblies,
and in particular to provide a connector for a data and/or power signal line

integral with wellhead assembly components.

2. Description of Related Art

[0002] Wellheads used in the production of hydrocarbons extracted from
subterranean formations typically comprise a wellhead assembly. Wellhead
assemblies are attached at the upper ends of wellbores that intersect
hydrocarbon producing formations. Wellhead assemblies also provide support
for tubing and casing inserted into the wellbore. The casing lines the wellbore,
thereby isblating the wellbore from the surrounding formation. The tubing
typically lies concentric within the casing and provides a conduit for producing
the hydrocarbons entrained within the formation. Wellhead assemblies also
typically include trees that connect to the upper end of the tubing and distribute
the produced fluids, provide an injection means into the Well, or another well
related operation.

[0003] Sensors measuring pressure, temperature, or other downhole
conditions, as well as electrical pumps may be disposed within production

tubing that is used in producing wellbore fluids. Electrical signals representing



[ 0002] Wel | heads used in the production of hydrocarbons extracted from
subterranean formations typically conprise a well head assenbly. Wl I head
assenblies are attached at the upper ends of wellbores that intersect

hydr ocar bon producing formati ons. Wl |l head assenblies al so provide support
for tubing and casing inserted into the wellbore. The casing |ines the

wel | bore, thereby isolating the wellbore fromthe surrounding formation.
The tubing typically lies concentric within the casing and provi des a
condui t for produeing shfelMdRRaNHU R HanSHlrdlitdiRtuf NRack My i on.

Vel | head assenblies a(I: sfo gypi cﬁffl{yi nc? ugte traeesr&t%%at 1cgn’nectﬂ{]lo he upper
end of the tubiggyapd distsd f LS ino PO A, Lnj ection
nmeans into the V\BH%! or egn%ljt e%pﬁgﬁc@{éﬁog%fe}lg&%’pé%g?ﬁgl ) Osg%]r Sensors
measuri ng press t ratuyre af, h .condi t as.wel |l as
el ectrical purrpgﬁ r?}aﬁf/ eg%megllt's pglgeeaur\?ﬁ[cf: heilégﬁ%)nrtgg%y;f ‘?Adﬁnst% u%%ﬁ%&cﬁﬂéa{nelf Zdnused in
producing wel | bere. Lk daids SOERCR it P ARb Sl CRUESEAL hildhe reGRRE"
recordi ngs are tlypi cam]y T ARSHT tred YAE ERS rEceit BUTE Stha “typically
includes wires qr .other conducting el ement connect i t he.sensors to a
surface el ement .ge“f‘?lee a&‘ij?’l”éi?tg'ere % ﬁ%notr SH%V“&%WF?‘B@gfng}éﬁ??%Yz‘%ﬁgfo,r an
informati on handling system a digital recording device, an anal og

recordi ng devic A-4ng any ot her device or system for recordi ng and/ or

anal yzi ng sensor data.

[0004] Making up the wellhead assembly typically involves stabbing the tree
onto a wellhead housing. Mating male/female electrical connectors are
provided respectively in the tree and the wellhead housing to complete the
hardwired circuit between the sensors and the surface. The connectors have
traditionally been rigid members having a male and a female fitting that
connect when the tree is stabbed on to the wellhead housing. These rigid
connectors occupy a certain amount of space within the wellhead housing that
reduces the amount of tubing cross sectional area. Additionally, the
connectors may be offset from the production tubing housing, or in the case of
a horizontal tree the connectors may extend laterally from the tree to the tubing
hanger; thus the tree must be oriented in a proper radial position to ensure
mating of corresponding male and female connections of the electrical

connection.

SUMMARY OF INVENTION

[0005] The present device comprises a signal connector integral with standard

wellhead assembly components. The connector comprises a conducting



[ 0004] Making up the well head assenbly typically involves stabbing the tree
onto a wel |l head housing. Mating nale/fenmale electrical connectors are

provi ded respectively in the tree and the well head housing to conplete the
hardwi red circuit between the sensors and the surface. The connectors have
traditionally been rigid menbers having a male and a female fitting that
connect when the tree is stabbed on to the well head housing. These rigid
connectors occupy a certain amount of space within the well head housi ng
that reduces th 0 l.Ng: .sect | AddicLi@pak! v, the
connectors may %leeﬂ{gwgg%h %Sr%%}tehglsﬁsg%?étt%ﬁo%ﬁ ?ﬁk@aﬁgﬁﬁ@ﬁgfng? or Ia?n t he case
of a horizontal t tree to

t he tubi ng hanggre?lﬁfﬂu%%t El%g{% ?%Eeﬁ %n%)g Ff%rlen%i(;a}r?rgeg?deedgg%%léﬁ%?%%lgﬁ&%eg al
position to ensy ti f correspongdi l.e and fenal e.con i ons of
the el ectrical é%ﬁnuﬁtir@%. f?’%/%ﬂwa%&“ﬁd@%%ﬁwfrgﬁo%‘fx glt%%gglgﬁée devi ce
conprises a signal, connector .i.nteqgr ith standard wel | head assenbly
conponents. The PESHAE% BPing Srifin §§%€ﬁhea\goaﬁm ‘Y-ng"“°&1eéﬁ%amp,e ’sslfcﬁl%gl? a wre,
di sposed within,an anpul ar nepber connecte toai wel | h@%d tree.. ne exanpl e
of an annul ar nEAMEF SRS SOMEFHARAISOLTPRIPrSssedeqiteal cantaghs Defiveen arping i e

termnal end of the stab unit. is coaxial with wel Iq%gre 1g)rigducﬁ_‘i on tubing
within a wel | helh$ auulagistap/ubipg banger and th free and weliBeadghardikage oused

e
connection al so conprises electrical contacts between a point in the

annul ar st ab/ t uBithE fupldcad honsing, dn ppeembeimers) the dorer KaRteHiar 8 heBtfded wi t hin
a well head housing. In one enbodi nent, the | ower connector is housed w thin
a tubi ng hanger Witljst & Gthing hangene Optienally; the| elecritahcomiacit at the vgpgedand | ower
end of the annular stab are wet connects. The el ectrical connector nmay
conpri se an annldver engéabhe anhalar siaht arg wek conngets.oMhe sleoinidal gnurestoR i ng

el ement. Thus, the need for a dedicated connector is not required, which

al l ows for addi toopride amauiwar mpabe thet batasseidh By corespendingoerndudingg .

element. Thus, the need for a dedicated connector is not required, which

allows for additional annular space to be used by production tubing.

BRIEF DESCRIPTION OF DRAWINGS
[0006] Some of the features and benefits of the present invention having been
stated, others will become apparent as the description proceeds when taken in

conjunction with the accompanying drawings, in which:

[0007] Fig. 1 is a side cross sectional view of an embodiment of a wellhead

assembly having an integral electrical connector.

[0008] Fig. 2 is a side perspective view of an isolation sleeve having electrical

contacts.



BRI EF DESCRI PTI ON OF DRAW NGS [0006] Sone of the features and benefits of
the present invention having been stated, others wll becone apparent as
t he description proceeds when taken in conjunction with the acconpanyi ng
drawi ngs, in which: [0007] Fig. 1 is a side cross sectional view of an
enbodi mrent of a well head assenbly having an integral electrical connector.
[0008] Fig. 2 is a side perspective view of an isolation sleeve having

el ectrical contacts. [0009] Fig. 3 is a cross sectional view of one of

the el ectrical WPngsf%Q; a Eliogs segtional view of one of the electrical contacts of Fig.

2.

[0010] Fig. 4 is a section view of a connector a plunger connector with a

bellows sleeve connectable with an annular ring.
[0011] Fig. 5 is a sectional view of the connector of Fig. 4.

[0012] While the invention will be described in connection with the preferred
embodiments, it will be understood that it is not intended to limit the invention
to that embodiment. On the contrary, it is intended to cover all alternatives,
modifications, and equivalents, as may be included within the spirit and scope

of the invention as defined by the appended claims.

DETAILED DESCRIPTION OF INVENTION

[0013] The present invention will now be described more fully hereinafter
with reference to the accompanying drawings in which embodiments of the
invention are shown. This invention may, however, be embodied in many
different forms and should not be construed as limited to the illustrated
embodiments set forth herein; rather, these embodiments are provided so that
this disclosure will be thorough and complete, and will fully convey the scope
of the invention to those skilled in the art. Like numbers refer to like elements

throughout.



[0010] Fig. 4 is a section view of a connector a plunger connector with a
bel | ows sl eeve connectable with an annular ring. [00111 Fig. 5is a
sectional view of the connector of Fig. 4. [0012] Wile the invention wll
be described in connection with the preferred enbodi nents, it will be
understood that it is not intended to limt the invention to that

enbodi nent. On the contrary, it is intended to cover all alternatives,
nodi fications, and equivalents, as nay be included within the spirit and

scope of the i ”Fmig\ﬁi? gsiigefdiiesh Ribbdiea BE A Siflteflal WBheadEdsd kit _
DESCRI PTI ON OF | NVI ON [0013] The present invention will now be described

more fully herebaatler Wal Relifkar sReRul o5t e RRAOTAN eclbRi gy 10 whi ch

enbodi ments of the Invention are own. This I nvention may, however, be

enbodi ed in nan%rﬂ%rgsfggg%e %%m%e%nﬂ?ﬁﬁ%&lﬂeﬂoﬁou%ﬁ%r@o N ﬁlQ(?QVifﬁ ilam ted to

the illustrated e nts set tort erein; ra ese enbodi nents are

brovi ded o thapof his, $SGLOSUE: W bl Boulda0baAR AN EARPbELEen 0D W I

fully convey the scope nventl ose s e art. Like
numbers refer to fike £l ements &I QS9N 15 of wellhead assembly 5. In the

embodiment shown, a portion of the production bore 11 extends laterally
within the tree 7 to production flowline 15. Isolation valves 13 are provided in
the production bore 11 and also on the production flowline 15. Selectively
opening and closing the isolation valves 13 can allow wellbore fluid flow into
the lateral production tubing 15 or provide access from above to the production

bore 11.

[0015] The tree 7 is attached to the wellhead housing 9 by an external
connector 17. The type of tree 7 is not limited to the embodiment illustrated,
but can include any type of tree, including a production tree, an injection tree,
and other members mounted on a wellhead having valves to direct flow in
and/or out of a wellbore. The housing 9 includes therein production tubing 42,
a tubing hanger 21, and a casing hanger 23. The casing hanger 23, which is a
generally annular member, is coaxially secured within a portion of the housing
9. Pack offs 19 (also referred to as casing hanger seals) are disposed between
the outer circumference of the casing hanger 23 in a portion of the inner
circumference of the housing 9. An inner bowl 24 is provided within the
casing hanger 23 formed to receive the annular tubing hanger 21. Production

tubing 42 extends downward into the wellbore 3 from the tubing hanger 21.
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[0014] Fig. 1 illustrates an enbodi nent of an integral well head assenbly
connector. A wellhead assenbly 5 is shown in cross sectional view
conprising a tree 7 nmounted atop a wel |l head housing 9. Forned within the
tree 7 is a production bore 11 that provides fluid comunication between
the wel |l bore 3 and production flow line 15 of well head assenbly 5. In the
enbodi nent shown, a portion of the production bore 11 extends laterally
within the tree 7 to production flowine 15. Isolation valves 13 are

provided i n t he A RdtG! 18RO Lot 30AR St Sl \DaRlaRY Wihlnle Ol | ne 15

Sel ectively opening and closing the 1solation valves 13 can allow wel | bore

2bove to the prsubarren iBing ¥Rt 28 chiiph WhubarHo PG AEpRGRTRS, | O
\IN'E| l head housi N8bin b¥2 %@1 erc)a(:%c rt (?lpro l(1)c {(])%Cbto d IFZMOI}I%%eth%X&?atBL sfe'é\gee3 1S not
imted to the e Ient TTTustrated, but can irclude any type of tree,

on-a el Thoad nabt Hepeoard @S BOuiPLEE R g e e pRsltopoR (b poro. - he

housi ng 9 i ncludes therein prodqucti tubi ng 42, tubi ng hanger 21, and a
casi ng hanger 2 .eﬁﬁ’t‘i%fe@ﬁé‘? H%l ﬁ%err%ggy S%Pﬁ @ﬂt SI%‘gv"g)'gener al ly annul ar

menber, is coaxially secured wthin a portion of the housing 9. Pack offs
19 (also referr as_casin anger,. seal. are dj.sposed. bet t he outer
ci rcunf erence oﬁﬂ?thﬁﬁgpﬁ %ﬁ%ﬁ &P §§W'e@ﬁ%ﬁﬁ%ﬁ%?’%ﬁ%fﬁ%uﬁﬁlggﬁ&“

ci rcunference of th& hoqung 9. @n iﬂn bowl 24 is roviggd within the
casi ng hanger 2B"FHfeel Pl e KlPare: fre HntePSEr 40BN PRETILPT ST oduct i on
t ubi ng 42 extends downward into the | | bore 3 fromthe.tubing hanger 21.
An annul ar i sol BESYF SPRBYRMEY qrsotgﬁ%r@?{ee?ﬂ?ﬂﬁﬁn&oa P%ﬂ?@%vﬁgvlﬁﬁﬁ the tree
7 to wthin the tubing hanger 21. As shown, well|bore flow fromthe
production tubi fESAD W}Per%ﬁye@ﬁ@ﬂbﬁhéﬁﬁ’@ﬁh&ﬁnb‘éfﬁ@“@ hepriyugie 189801 sol ati on
sl eeve 30. The upper end of the isolation sleeve 30 is sealed to the
product i on bor e#d1cemmriseRe a dReEioren®f to WelioR) pepsiger systeBy hawag s a( not
shown). [0016] A sensor 46 is schematically depicted in a portion of the
tubi ng 42 that poditerintéscerdingi meanyeat\ibe [sbdacs. 3 AnTeranpdh, 96 rsewsdr #fytobe used
for sensing pressure, tenperature, or other downhol e conditions.

Optional Iy, nul sirfice commswicatiomis ilesteatgs] by ecsigniat mediven dAtsbevapassingescr i bed
herein. The sensor 46 conprises a portion of a wellbore sensing system
havi ng a noni t othrowghr the anbing g2nedavallatp tthe asuddsalogwedin thextabipk eé2odndsensor 46
to surface communication is illustrated by a signal nedium 44 shown passing
t hrough the tubtasingd2s,sindeswdtling theptréch®. altreusipisal dicuieetd mhype isdilelenapy4?2 and
casing 25, and exiting the tree 7. The signal circuit 45 may include any

el ement used foglegemuByd 0g cdnsdydipad sigieX BXRMERs inehids dtecaloalty condatting
conducting wire, fiber optic nmenbers, connectors, and pneunatic lines, to

nane but a few wQ@,_tfiitswahdidmeﬁbé@woumc&@g, a6 @ Pakidialit Gined, @ChdnheCtalt aiomer nay
al so be included with the well head assenbly 5 and routed the sane as or

simlar to the gpgaallyCh hiddidm 48 cohBfctR@¥icut@N gokwér May AREivéNhcledsdh as for
exanpl e an el ectrical ?’y conducting wire, may be disposed in the sane bore

or passage as tRgn $hIRelindalasihiblyf'S and PouldPheE stthe b 6r SihdRAto kst 45, or
azinmuthally fromthe signal circdit 45. 1In one optional enbodi nent, the

signal circui t &R0 ChRGLLE Bbae R IEh Mo B Ddhfle sREREGEM N 2

si ngl e nmedi um condui t confi gure

conducting wire, may be disposed in the same bore or passage as the signal
circuit 45, in place of the signal circuit 45, or azimuthally from the signal
circuit 45. In one optional embodiment, the signal circuit 45 and electrically

conducting medium are combined in a single medium/conduit configured to
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transmt both signals and el ectrical power. In another optional enbodinent,
the signal transmtted in accordance with the present description includes
one or nore data signals. Optionally, the data signals may include a broad
band signal. [0017] The signal circuit 45 conprises segnents that pass

t hrough, al ong, or adjacent various production hardware conponents. Each
segnent is individually referenced for clarity; for exanple, the segnent of
the conduit in the annulus 26 between tubing 42 and casing 25 is referred
to as the annul - : e ; E t ubi ng
hanger 21 provi gﬁ%&gpgéétp ﬁs\%ﬂ;fs? 8§%%eﬁ§‘°§f‘§na ' gﬁﬁgﬁtﬁé}@g%{ﬁ%%t ed’itntségf’ati on

sl eeve 30. This,se . . S| e Uf [ r t he

t ubi ng hanger w“f"e&%% r%%'}l{%ermﬁg(g(g%lgg%t%;{h%%%? (lt)r%?m{cg{nﬁnr%glaﬂ&t 2

i sol ation sl eeve 30 |l hawvin sleeye wre 36 segnent. Annul.ar
connectors 32, § &% %%Sﬁal?'eg)ﬁglg?alu\yeﬁlﬁ &édfaos\ﬁ% Yol %’?Hicﬂuéiet?'}ﬁ%ard %rrll | ower
termnal ends of. the isolation sleeve 30. The sl eeve wire 36 upper and

| ower ends j oi n* & connectors 32, 38. In the embodi nent shown, these
connectors 32, 38 conprise gallery ring connectors circunscribing the

i sol ation sleev at. protrude.from.t he isolation sleev . The annul ar
. connector 32 pr@lvoﬁglein%Blﬂgﬁ}rﬁlrgﬁlglﬁ%ﬁo%g?méﬁgx??és é‘f‘te%avssethvﬂo‘%’%@n%ino the feed
wire; the annul ar. coEt act 38 ro¥.i de onmmuni cati 0 be‘t3 en the sl eeve wire
36 and t he t ubi AYTFRhgEPONF OO Barduale s ComPonets, ool G e 30
prevent exposing th ontacts to corrosive well fluids thys extendi ng
connector life. g‘ﬁh"é‘?‘i‘a@édef\%ef“ée gr claitynfPriekargplentby seamant %ﬁeéﬁ?‘%ﬂtdg fromthe
connector 32 to _outside _of the tree 7. [ 0018] Exampl es of the connectors
32, 38 are showteiannpus 20 betwyegh Mping,#3 pndeasing2S ingeferred fpoasthe AR Yy s 32, 38
are di sposed respectively in annul ar channels 27, 28 forned both within the
t ubi ng hanger 23004HE WIrFeXAprM&%egedH shewa threughfhe fubinghangar & PFrvadss a
Optionally, channels may be forned in the outer surface of the isolation

sl eeve 30 for heavayfariibe gignaleirguit #hép theripaletionrdeexp 303 hisTieemgaf] dfery i ng
connector 38 and seals 29 disposed wthin the tubing hanger 21 shoul d be
configured to whehsignehdirewipds s eefemed tir po dievabinghagger wige Y0asArether wat er .
[0019] Fig. 3 illustrates a sectional view a connection enbodi ment between
connect or 38 anpassige 48udbowg foraned ¢hrougly the 4®lativh elecenifbwall bavilea vleeve
connector 32 and the feed wre 34 can be sane as the connection depicted in
Fig. 3. In thiswani3édcgmait, Annelagednnectyrs32nd8 awrshewh casp@fively provided

i sol ati on sl eeve groove 31 having an insulator 54 di sposed between the.
connect or 38 anat thbeppacindtlowsr ®hridwieend .of Theissladew elewver 3. SBhe alagvect S t o

t he annul ar ring connector 38 on its inner circunference. A cavity 35 1is
formed opposit ewird 36h@péed fRMEwWET @aY fois thel ddnhdigor 8D 38 Ihahgembadimeds pi n 39
with a corresponding contact spring 41 is nounted in the cavity 35. The
spring 41 urgesstol@, PiHess9 coidetyorsd 32 0nBt REmpAYd t YalRBy | Nh® BEineBGrscont act
with the ring connector 38. The pin 39 is shown in comunication with the

tubing feed w rgrdths&iing iR ROBAA{eSLMGRAroRRie fofl IRMRolatlof AERENI cat i on
with the sleeve wire 36. Thus form ng mati ng contact between the pin 39 and

the connector 38 CQREURhERF ESndeliEr 5% Hrf\dadse@thniidiCuidl tRfkeR REVBeW 1€ 36,

wher ei n

wire 36 and the feed wire; the annular contact 38 provides communication
between the sleeve wire 36 and the tubing hanger wire 40. The seals on the
isolation sleeve 30 prevent exposing the contacts to corrosive well fluids thus
extending connector life. The feed wire 34, shown in dashed outline, extends

from the connector 32 to outside of the tree 7.
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Optionally, a stop assenbly 37 may be enployed that also restricts outward
novenment of the pin 39 fromthe spring 41. The connecti on exanpl e provi ded
in Fig. 3 can be simlarly utilized for connection between the sleeve wire
36 and the feed wire 34 through the annular ring 32. [0020] The enbodi nment
of Fig. 3 may be a wet connect by sealing the connection conponents and the
opposi ng surfaces. For exanple, a renovable sealing nmaterial nay be
tenporarily inserted over the pin 39 during make up to keep it within the
cavity 35. Seal i ' - v ..and
cavity 35 to prggég{ﬁgﬁgggk Igéfgﬁgﬁgggg%f%?83§§é$¥hﬁgﬁg?%eg%ﬁg%%n
construction of Vi gi i ctiyi bet ween
the isolation s }é\elzévgir%‘?’ 13 Eg%tg Irmeeg{osi)s gg’dgguag% ﬁ%’f’ﬁg&%glésﬁ’ gglf)gﬁ]smné{lﬁe}rm ted to
t he enbodi nents . I 52...54, are. shown i.n t rogve. 31 and
cavity 35 whi ch°%JrL§%Y? 7 2 Wb ban it i T 28 ﬁiheg?fr?ﬁgﬁwﬁnd t he
gallery ring 38, and the surroynding fQromatjon, [0021] An alteynalive
connect or enbodP%EﬁP’F%Pf&E@“#ﬁm&*%e|@ﬁ%ﬁﬁhﬁééﬁﬁﬁgym%%bFé%BP%ﬁFhQ‘ in a
side sectional view.in Fi 4. As shown he wel | head, assenbl y 58 incl udes
o ree 60 wth SuELmsBeSortye Hokitn SRS q fol Fathestn RaleR Sobrmetger 64 1 s
| anded within t ore 62 and affixed tg the tree 60 b ofjled |atching
dogs 68 shown eﬁgaﬁi @C&P?%%ﬁapmt%ﬁgf@%}é@w Q‘F@S%%Wgﬁleéﬁ‘? wﬂgllg
circunference. Ln t he enbodi nent shown, the dogs 68 are urged radially
outward by axi aPiget ot 2orld b eafigraed ocvithstand em)swétt%gww%%gguces and the
tubi ng hanger 64. A portion of the hanger 64 outer circunference is
conically profiP%ﬁF%W?“Forn1a seal ing surface 70. Wien | anded, the sealing
surface 70 contacts a conically profiled sealing surface 72 on the bore 62
outer surface. A ieaLed connector 74 in the tubing hanger 64 is shown in a
recess in the sEPhgessiHusiatey@, seational Ve a coppgcting (hQARERhebyent he tree
sealing surface 72, so that |anding the tubin% hanger 64 in the tree 60
regi sters the sedmedordinwe: e tubingnhangsr |vére 4P ndhy gonmstip rhetwsen t he
gallery ring 76 can be in the tubing hanger 64 and the seal ed connector 74
in the tree 60.comectedd anl hoherdovior 34 carc by pasest & the conneeteont depiategl Wanger
wire 40 shown extendi ng through an axial bore 67 fornmed in the hanger 64
bet ween t he seaFigd3cdnribistegrbodineandhe igelldry lring glovmesion $8amiu landsdlgionThe
gallery ring 76 is shown connected to the feed wire 34, that in turn
connects on it ssiteergromie Hnbhving im asjilatoc tSdadisposed, batwednhthe enimediorsi8t shown
the junction box is a service control nodule (SCM 82. A lead 84 connects
t he SCM 82 wi t haminthelidoidtion aleete B0 Tat iskeBveB&rire BBicotinecs t6 aharamivbatringn with a
renote location 90 via an unbilical 88. The renote |ocation 90 can be a
unit above the cmaecorIsadeits ifitkgtirosmvednkeV Arcavityd3s ©foraRd dpPositets GRUCE i ON
facility. [0022] Referring nowto Fig. 5, an exanple of a seal ed connector
74 is illustrat@evepréovea 1t indlhe S86ihE MaAger VIIEWA pil B9CKIR @CdopfespohdingC! udes an
annul ar body 87 shown inserted into a recess 65 in the tubing hanger 64.

Di sposed wi t hi nednhRt 487 hdufed iE@¥Ravily 8.t ThedspBigh 4P \Wegds ithepiar30ss
section. The sleeve's 79 bellows like structure al'low the sleeve 79 to

expand and cont@gyaliemsth e 8& ity S8Rl Brtifl @ohtAG! Wite theWiddcddhBetst 88vVe 79
front face where it contacts the tree sealing surface 72. Coaxial within

the sleeve 79 i'fheapiﬂlﬁrlg §hown in communication with the tubing feed wire 40 and the

annular connector 38 is shown in communication with the sleeve wire 36.
Thus forming mating contact between the pin 39 and the connector 38
communicates the tubing feed wire 40 and sleeve wire 36, wherein

communication includes electrical current, signals, data and the like.
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81 shown pushed into contact with the gallery ring 76 by a spring 83. The
tubing annulus wire 40 is shown connecting to the rearward end of the

pl unger 81 adjacent the spring 83. Thus, simlar to the assenbly depicted
in Fig. 3, a signal circuit is conpleted by |anding the tubing hanger 64 of
Figs. 4 and 5 into the tree 60 so that the seal ed connector 74 contacts the
gallery ring 76. [0023] In one exanple of use, the sensor 46 emts a signal
that is conducted through the renmaining portions of the signal circuit 45.

The signal can g{g‘)tigﬁa@l.?'t &lstoBas G 6.97 _Igﬁdgﬂbé;@rﬂpl()fegrtﬁﬁeﬂsto i%sﬁ’fegd(;utt\ivﬁ@ or

property detect by the sensor signal” can be stored I n nenory

subsea, or {r ansikhe of BRlpk] Prbhne Shhad. v AAKAch bepife pRpdACe, The

signal can be used for we nonitorin contro ove surface

o | dastinat el . . Lty
signal renote a?%??tcgtg @g s%l}ﬁlgglglth!gaerﬁo? Bhadhgt Ee?v'aeeﬂot?é &%evé @hklkty. a

wor kover rig, € sensor circui can rturther

i nclude a retur f.Qr. rol. signal,s prowi ded fromone or nore of the
renot e destinat?%ﬁ%%ﬁfﬂdgﬁﬁﬂﬁé%% %ﬁﬁgpvym?ﬁgﬁ%hentation of the present
device allows for signals to be safely transmtted fromw thin the wellbore

h f ' ot i I | f I
betvoen the (1 ol anhig aRpincll BEEL, 2B o R KR! By CBIMeCHRT © o)

damage that can_Q r wth current known el.ectrical copnnectors,. [0025] It
e e ander SO anto BRIt SRy GRPRR REL LGB RE B R

_ _ _ _ e exact details
of constructio nSeaﬁt[l)ge Irn% elriglnrhayel%(eatgrtnp(r)rr%}ig/rilnge!rt%d owcf)err t}%nl%? gb H‘Eﬂﬁgs masl eot\llgl toand

keep it within the cavity 35. Seals 29 may be provided above and below the
groove 31 and cavity 35 to prevent the inflow of pressure, water, or oil. The
construction of the wet connect providing electrical connectivity between the
isolation sleeve and the tree 7 and tubing hanger 21 is not limited to the
embodiments shown. Insulators 52, 54 are shown in the groove 31 and cavity
35 which provide electrical insulation between the pin 39 and the gallery ring

38 and the surrounding formation.

| [0021] An alternative connector embodiment for use in a wellhead assembly
58 is provided in a side sectional view in Fig. 4. As shown, the wellhead
assembly 58 includes a tree 60 with a bore 62 formed axially therethrough. A
tubing hanger 64 is landed within the bore 62 and affixed to the tree 60 by
profiled latching dogs 68 shown engaging corresponding profiles on the bore
62 inner circumference. In the embodiment shown, the dogs 68 are urged
radially outward by axially forcing a hanger actuator 66 between the dogs 68

and the tubing hanger 64. A portion of the hanger 64 outer circumference is



descri bed, as nodifications and equivalents will be apparent to one skilled
in the art. For exanple, the connector ring nay conprise a pair of
concentric rings with the inner ring integral with the stab nenber and the
outer ring integral with the well head assenbly. Additionally, nultiple

I sol ated el ectrical connectors may be included with enbodi nents of the

devi ce di sclosed herein. Optionally each connection is insulated fromthe
other. In another alternative, the electrical return or ground can either

be via one of t beafiguiofEsas b sCRRCLIANS 8! AeP il b oLdifg case of a

hori zontal tree ment may corporate onto existing %ydraullc

control i ne Coylnifgago%mg&s Zorlai5 Rt léav%ah %ﬁ%éegpsc BOAGYGHLEN st ab.

In the draw ngs an ecl ere een ustrative

embodi ments of I’Sl.ll'FaCC esg;[de Qonagcggscr Elng%?lrcflefr |6& IlS S agg ll?r ?CC?&RL Oyed

they are used in a generic an or the
i ted only. by MRTEAREspEsg %g'gaéﬁsg‘eﬂ%etﬂ“%%ﬁ%ﬁ% e %ea?e%égafh%% Sincea
wel | head asserrb]ﬂ, g% t?nat faim&img r%heatu %lrge 'fnlggr ?ne th%st§eecengd ¥eglst the seal%d
connector 74 and gallery ring 76. Optionally, the gallery ring 76 can be in the
tubing hanger 64 and the sealed connector 74 in the tree 60. The sealed
connector 74 connects with the tubing hanger wire 40 shown extending
through an axial bore 67 formed in the hanger 64 between the sealed connector
74 and the tubing/casing annulus 26. The gallery ring 76 is shown connected
to the feed wire 34, that in turn connects on its terminal end with a junction
box; in the embodiment shown the junction box is a service control module
(SCM) 82. A lead 84 connects the SCM 82 with an umbilical termination 86,
which is communication with a remote location 90 via an umbilical 88. The
remote location 90 can be a unit above the sea surface, such as workover rig,

or can be a production facility.

[0022] Referring now to Fig. 5, an example of a sealed connector 74 is
illustrated in a partial sectional view. The connector 74 includes an annular
body 87 shown inserted into a recess 65 in the tubing hanger 64. Disposed
within the body 87 is a sleeve 79 with a bellows like cross section. The
sleeve's 79 bellows like structure allow the sleeve 79 to expand and contact
lengthwise. Seals 85 are included with the sleeve 79 front face where it

contacts the tree sealing surface 72. Coaxial within the sleeve 79 is a plunger
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a tree on wel | head housi ng; tubing extending into the borehol e; casing
circunscri bing the tubing to forman annul us therebetween; an annul ar
menber having a bore axially formed through a wall of the annul ar nenber
and a portion circunscribed by the tree; a borehole device; an electrically
conductive nmenber disposed in the annul ar nmenber bore and in electrical
comuni cation with the borehol e device;

81 shown pushed into contact with the gallery ring 76 by a spring 83. The
tubing annulus wire 40 is shown connecting to the rearward end of the plunger
81 adjacent the spring 83. Thus, similar to the assembly depicted in Fig. 3, a
signal circuit is completed by landing the tubing hanger 64 of Figs. 4 and 5

into the tree 60 so that the sealed connector 74 contacts the gallery ring 76.

[0023] In one example of use, the sensor 46 emits a signal that is conducted
through the remaining portions of the signal circuit 45. The signal can be
digital or analog, and can represent a condition or property detected by the
sensor 46. The signal can be stored in memory subsea, or transmitted realtime
from subsea to above the sea surface. The signal can be used for well
monitoring or well control, thus above surface signal remote destinations can
include a production control facility, a workover rig, as well as a workboat.
The sensor circuit 45 can further include a return path for control signals

provided from one or more of the remote destinations.

[0024] Accordingly, implementation of the present device allows for signals to
be safely transmitted from witﬁin the wellbore to the surface via the normal
production/annulus stingers, for example between the tree and the tubing
hanger. This eliminates the potential for damage that can occur with currently

known electrical connectors.

[0025] It is to be understood that the invention is not limited to the exact
details of construction, operation, exact materials, or embodiments shown and

described, as modifications and equivalents will be apparent to one skilled in
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a connection having an end in electrical comrunication with the

el ectrically conductive nenber, the connection conprising an annular ring
connectable with a ring contact; and a feed nenber in electrical

communi cation with the end of the connection opposite the electrically
conductive nenber, so that the feed nenber is in comunication wth the
borehol e devi ce when the annular ring and ring contact are connected. 2.
The subsea wel | head assenbly of claim 1, further conprising a tubing hanger

cowdal | y circunsgcribi the | ower end of .the annul ar nenbe re axially
f or med throughn?ﬁﬁngugghamﬁgkbggsﬂ%ﬁ?ﬁ”%ﬂn%PQXfPW?3$ﬁ%p%ﬁﬁéﬁggfegcnenber in
t he tubi ng hanger bo&&, and a second conne tor havia one endtc0ﬁnected to
the el ectrical | YP8HRECHE JerehEing Jptegl it g Siahgmey "ge"wn H8F QUSh & En
opposite end connected to the electrically. conductive nmenber in.the annul ar
nenber bore. 3. lmals‘fﬂﬂk@ﬁ "W@P‘?“ﬂeaé%? %eﬁﬁﬁl’ﬁ)" yc'inb\]itlﬁllez‘,soqgﬁ‘i f’lﬁ‘"etflc%]orrpri si ng
an upper groove fornmed in the tree and circunscri bi ng tge an %%at menber ,
the upper gr oovEOMEGPRgIDNRe BN WIth ermgodipentsiof thylgVics IS?lP?Fg Bift-act bei ng
provided in the annul ar nmenber. 4. The subsea wel | head assenbly of claim 2,
further conpri sOpgorally gapfeeongecsionds nsilated fiom the ethsh g 2aptharatsetative,
circunscribed by the tree, the upper groove having the annular ring therein
and the ring cofteaglectiiesl mejumy grvareend ¢am either e wia one of the above described

connections or to earth. In the case of a horizontal tree the embodiment may
be incorporated onto existing hydraulic control line couplers or on an
alternative lateral entry production stab. In the drawings and specification,
there have been disclosed illustrative embodiments of the invention and,
although specific terms are employed, they are used in a generic and
descriptive sense only and not for the purpose of limitation. Accordingly, the

invention is therefore to be limited only by the scope of the appended claims.
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5. The subsea wel | head assenbly of claim1, wherein the ring contact
conprises a plunger urged into contact wwth the annular ring by a resilient
menber. 6. The subsea wel | head assenbly of claim5 further conprising a
bell ows |ike sleeve circunscribing the plunger. 7. The subsea wel | head
assenbly of claim1, further conprising a nodule connected to the feed
menber that is in communication with a renote |ocation, so that the
borehol e device is in communication with the renote |ocation. 8. The subsea

wel | head assqphly of claiml wherein the annular nember conprises a tubing

hanger. 9. € subsea wel | head assenbly of claim@8, further conprising a
recess in the tubing hanger outer surface, an extendable plunger in the

recess that is in AelsﬁGsteQi&thhegﬁ?%bgﬁtéfgﬂdw 1 b pnehgle.dayiige. a

groove in the tree cirrcunscri I'ng hanger, and the annufar ring
in the groove, soc%ggﬁﬁ %tending the plunger fromthe recess contacts the
annul ar ring and éelectri<ally communi cates the feed nenber with the

bor ehol e devi ce.

a tree on wellhead housing;
tubing extending into the borehole;
casing circumscribing the tubing to form an annulus therebetween;

an annular member having a bore axially formed through a wall of the

annular member and a portion circumscribed by the tree;
a borehole device;

an electrically conductive member disposed in the annular member bore

and in electrical communication with the borehole device;

a connection having an end in electrical communication with the
electrically conductive member, the connection comprising an annular ring

connectable with a ring contact; and

a feed member in electrical communication with the end of the connection
opposite the electrically conductive member, so that the feed member is in
communication with the borehole device when the annular ring and ring

contact are connected.

13



10. The subsea wel | head assenbly of claiml, wherein the borehole device is
selected fromthe list consisting of a downhole sensor, a downhol e val ve,
and a downhol e choke. 11. A subsea wel | head assenbly conprising: a
production bore axially forned through the well head assenbly and in

communi cation with a borehole; a well head housing; a tree provided on the
wel | head housi ng;

2. The subsea wellhead assembly of claim 1, further comprising a tubing
hanger coaxially circumscribing the lower end of the annular member, a
bore axially formed through the tubing hanger wall, an electrically
conductive member in the tubing hanger bore, and a second connector
having one end connected to the electrically conductive member in the
tubing hanger bore and an opposite end connected to the electrically

conductive member in the annular member bore.

3. The subsea wellhead assembly of claim 2, further comprising an upper
groove formed in the tree and circumscribing the annular member, the
upper groove having the annular ring therein and the ring contact being

provided in the annular member.

4. The subsea wellhead assembly of claim 2, further comprising an upper
groove formed in the annular member circumscribed by the tree, the upper
groove having the annular ring therein and the ring contact being provided

in the tree.

5. The subsea wellhead assembly of claim 1, wherein the ring contact
comprises a plunger urged into contact with the annular ring by a resilient

member.

6. The subsea wellhead assembly of claim 5 further comprising a bellows like ‘

sleeve circumscribing the plunger.
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an annul ar tubul ar coaxial with the bore and | anded within the tree; a bore
formed axially through a wall of the annular tubular; an electrically
conductive elenent in the annul ar nenber bore; a passage in the tree
having an electrically conductive feed line in conmunication with a control
facility; a device in the borehole in electrical conmunication with the

el emrent in the annul ar nenber bore; and a connector assenbly
conprising an annular ring, a ring contact in selective electrical contact

with the annul as rindGund MeiiitaReEhE S ARl L rRAANSELERik O, ibgubeed | i ne,

and a second end el ectrically connect to the con uctlve | enent, so that

sel ectively cont achhigehs ADAARRLAdAN i {,{dlaclgﬁa]ﬁef;t\aﬁ,ta%w@es a

control circuit conprising evi ce e conducti ve el ement,

the connect or assoililu, 60k WISLALRS! B8 Yy SORAMGLINS LAPRCHLRG 12, The

subsea wel | head asse erein annu ar conpri ses
a tubi ng hanger, the.. assenbly further conprising production tubing
depending fromth (?B%}ng hanger into the borehol e, casing depending into

t he borehol e circunscribing the production tubing to define an annul us

bet ween t he casgngfhgnd the Hpodpctio P{Eactd%i‘gf 1and.an tﬁé ?gﬁt{lejﬁgﬁ!ﬁ%r

ek
conducti ve el enent e annul us con on one en

comprises a tubing hanger.

9. The subsea wellhead assembly of claim 8, further comprising a recess in
the tubing hanger outer surface, an extendable plunger in the recess that is
in electrical communication with the borehole device, a groove in the tree
circumscribing the tubing hanger, and the annular ring in the groove, so
that extending the plunger from the recess contacts the annular ring and

electrically communicates the feed member with the borehole device.

10. The subsea wellhead assembly of claim 1, wherein the borehole device is
selected from the list consisting of a downhole sensor, a downhole valve,

and a downhole choke.
11. A subsea wellhead assembly comprising:

a production bore axially formed through the wellhead assembly and in

communication with a borehole;
a wellhead housing;

a tree provided on the wellhead housing;
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device and on the other end to the electrically conductive elenment in the
annul ar nenber bore. 13. The subsea wel | head assenbly of claim 11, further
conprising a groove in the tree circunscribing the annular tubular and a
recess in the annul ar nmenber forned to face the groove when the annul ar
tubular is landed in the tree, wherein the annular ring is disposed in the
groove and the ring contact is in the recess. 14. The subsea wel | head
assenbly of claim 11, wherein the device is selected fron1the | i st

consi sting of a Sensor nnuYarku\ﬁe aggax?al(v:vltlgl%ﬁebore %Ihd%&t‘l’& E@ﬁﬁh@ﬁ%ee”b' y for

pr oduci ng hydrocarbons ?ron1 s W60t & conprising: a
wel | head housi ng anchored on the sea floor over the mellbore atree

connected to the well QS&% fg%%iaqgily through a wall of the annular tubular;

an electrically conductive element in the annular member bore;

a passage in the tree having an electrically conductive feed line in

communication with a control facility;

a device in the borehole in electrical communication with the element in

the annular member bore; and

a connector assembly comprising an annular ring, a ring contact in
selective electrical contact with the annular ring, a first end electrically
connected to the feed line, and a second end electrically connected to the
conductive element, so that seléctively contacting the annular ring and the ring
contact defines a control circuit comprising the device, the electrically
conductive element, the connector assembly, and the electrically conductive

feed line.

12. The subsea wellhead assembly of claim 11, wherein the annular tubular
comprises a tubing hanger, the assembly further comprising production
tubing depending from the tubing hanger into the borehole, casing
depending into the borehole circumscribing the production tubing to define
‘an annulus between the casing and the production tubing, and an

electrically conductive element in the annulus connected on one end to the
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a first passage forned through the tree; a first electrically conductive
elenment in the first passage in comunication with a renotely | ocated
control facility; a production bore axially provided through the well head
housing and tree in comunication with the well bore; a tubul ar stab
menber in the production bore and extending fromwithin the tree to within
the wel | head housi ng; a second passage provided in the stab nenber wall;

device and on the other end to the electrically conductive element in the

annular member bore.

13. The subsea wellhead assembly of claim 11, further comprising a groove in
the tree circumscribing the annular tubular and a recess in the annular
member formed to face the groove when the annular tubular is landed in the
tree, wherein the annular ring is disposed in the groove and the ring contact

is in the recess.

14. The subsea wellhead assembly of claim 11, wherein the device is selected

from the list consisting of a sensor, a valve and a choke.

15. A wellhead assembly for producing hydrocarbons from a subsea wellbore,

the assembly comprising:

a wellhead housing anchored on the sea floor over the wellbore;

a tree connected to the wellhead housing;

a first passage formed through the tree;

a first electrically conductive element in the first passage in communication

with a remotely located control facility;

a production bore axially provided through the wellhead housing and tree in

communication with the wellbore;
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a second electrically conductive elenent in the first passage; a tubing
hanger circunscribing a | ower portion of the stab nenber; a third passage
formed axially through the tubing hanger wall; tubing depending fromthe
tubi ng hanger into the wellbore coaxially within casing in the wellbore to
define an annul us between the tubing and the casing; a wellbore device in
the tubing; a third electrically conductive elenent provided in the third
passage, into the annulus, and connected to the device; a first connector

conpri sing an annu'tt% s§at3%?e dth éJCrto tion bE)}en d%Qtahcﬁ%%H&g with r{et?lgl ve

electrically connunlca fi°6h Wit nnu arly uctor, an upper
end connected to the flﬁ t eleq hJ%.conductlve el enent and a | ower end
connected to the SEE&EWY Pé%??? #k? fduct i ve el enent; and

a second passage providéd in the stab member wall;

a second electrically conductive element in the first passage;

a tubing hanger circumscribing a lower portion of the stab member;
a third passage formed axially through the tubing hanger wall;

tubing depending from the tubing hanger into the wellbore coaxially within
casing in the wellbore to define an annulus between the tubing and the

casing;
a wellbore device in the tubing;

a third electrically conductive element provided in the third passage, into

the annulus, and connected to the device;

a first connector comprising an annularly shaped conductor, a ring contact
in selective electrically communication with the annularly shaped
conductor, an upper end connected to the first electrically conductive
element, and a lower end connected to the second electrically conductive

element; and

a second connector comprising an annularly shaped conductor, a ring

contact in selective electrically communication with the annularly shaped
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a second connector conprising an annul arly shaped conductor, a ring contact
in selective electrically conununication with the annularly shaped
conductor, an upper end connected to the second electrically conductive

el enent, and a |l ower end connected to the third electrically conductive

el ement. 16. The wel | head assenbly of claim 15 further conprising an upper
groove in the tree circunscribing the stab nenber and a | ower groove in the
t ubi ng hanger circunscribing the stab nmenber, wherein the annul arly shaped

conductor of the fc?ﬁ&{?t&,%{‘ﬁﬁﬁcf? endl TohftctlGo L{R@%cﬁﬂé QRYFicd c&xﬁ&ctﬁz@”“' ?L' y

shaped conduct or e seco connector is in [ ower ¢roove.

wel | head assenbly Eefme% az{nrcp g‘?dwemﬁﬁ atgecg:% Jo' trh?[thl?é %%Ethkeﬁ@l %ﬁﬁdﬁeﬂgum I ve

el ement contacts the upper connec 0S| second
electrically condu?%k%f el enent. contacts the upper connector at a second
position, wherein N irst and second positions are at different angul ar
| ocati ons about the production bore axis.

16. The wellhead assembly of claim 15 further comprising an upper groove in
the tree circumscribing the stab member and a lower groove in the tubing
hanger circumscribing the stab member, wherein the annularly shaped
conductor of the first connector is in the upper groove and the annularly

shaped conductor of the second connector is in the lower groove.

17. The wellhead assembly of claim 15, wherein the first electrically
conductive element contacts the upper connector at a first position and the
second electrically conductive element contacts the upper connector at a
second position, wherein the first and second positions are at different

angular locations about the production bore axis.
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