10 SEP 2004 5 10 METHOD AND APPARATUS FOR USE WTH TWO OR MORE HY lﬁh&
CONDUI TS DEPLOYED DOWNHOLE TECHNI CAL FI ELD The present invention r
generally to equipnment utilized, and 15 operations perforned, in
conjunction with a subterranean well and, in an enbodi nent descri bed
herein, nore particularly provides a nethbd and apparatus for use with two
or nore hydraulic fluid conduits depl oyed downhol e. BACKGROUND 20 25 The
use of two or nore hydraulic fluid conduits or |ines downhole in

production wells is becom ng nore wi despread. Typically, a plurality of
hydraulic lines are run from surface equi pnent such as a hydraulic fluid
punp and associ ated control equi pnent therefor, through a wellhead and to

downhole tools in a well. For exanple, sliding sleeves, interval control
valves (I CU s), chokes and other downhol e tools maybe actuated using
hydraulic Iines in a well. The downhole tools may be placed in different,

and potentially isolated, sections of a production tubing string. \Wen
actuated; by the presence of 1 0 SEP 2004 -2 pressurized hydraulic fluid
within an associated hydraulic line, a choke or val can be operated to
control a production fluid flowrate within its associated production
tubing section. This is but one exanple of the many ways hydrau' |lines are
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TECHNICAL FIELD

The present invention relates generally to equipment utilized, and

15 operations performed, in conjunction with a subterranean well and, in an

embodiment described herein, more particularly provides a method and
apparatus for use with two or more hydraulic fluid conduits deployed downhole.

BACKGROUND

20

The use of two or more hydraulic fluid conduits or lines downhole in
production wells is becoming more widespread. Typically, a plurality of
hydraulic lines are run from surface equipment such as a hydraulic fluid pump
and associated control equipment therefor, through a wellhead and to downhole

25 tools in a well. For example, sliding sleeves, interval control valves (ICV’s),
chokes and other downhole tools may be actuated using hydraulic lines in a well.

The downhole tools may be placed in different, and potentially isolated,
sections of a production tubing string. When actuated by the presence of




| i ne nust penetrate the well head | ocated at the nouth of the mellbqre lﬁﬂﬂ
nm. al so penetrate other pressure bul kheads, such as packers and otﬂh$E b
downhc o0 equipnent, in order to reach the hydraulically actuated downhol e
too Penetrations through the well head and_g[her pressure bul kheads are
preeral kept to a mninmum since each pené&étration represents a possible
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nunber of hydraulic lines to be u: wth a given nunber of penetratigns. It

i s accordingly an Géjerally,ovhemangtipde-hydmuliolines armuses isy awelle each hydrau
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separate fluid path fo th((a1 fluid contained wwthin each of nmultiple
hydraulic fl Ouﬁlb_ﬁ 151?*1 The fluid conductor is adapted to be at |east
partially located l\llmn%or}ltlrl]ngtr(]ely, in the past, it has been necessary to use a penetrati
15 through a bulkhead for each hydraulic line passing through the bulkhead. T}
situation either requires that the number of penetrations (and thus, the numt
of possible leakpaths) be increased when additional hydraulic lines pass throu
the bulkhead, or prevents the use of such additional hydraulic lines when t

number of penetrations cannot be increased.

20 Form the foregoing, it may be clearly seen that it would be higl
advantageous to provide a method and apparatus whereby multiple hydrau
lines may be used with a single penetration through a bulkhead. Such a meth
and apparatus would permit an increased number of hydraulic lines to be us
with a given number of penetrations. It is accordingly an object of the prese

25 invention to provide such a method and apparatus.
SUMMARY

In carrying out the principles of the present invention, in accordance w

30 an embodiment thereof, a method and apparatus which permits two or m




aperture fornmed through a well bul khead. According to another ﬁqﬁgépn@h t he
present- invention, there is provided a 10 nethod of passing t %
hydraulic fluid paths through an aperture formed through a well bul khead,
the nethod conprising locating a fluid conductor at |least partially within
the aperture, the fluid conductor providir8g a respective and separate
fluid path for the fluid contained within each of nultiple hydraulic fluid
condui ts. 5 hyegaykie fluadipathadormyend throiginhclinglegmenettatoofa Ralkehd o;
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I nner o o] r f.lwd th is faormed between two of

the tubu artﬁ;rfééﬁ gro ggaﬁﬁgggEB%%Bﬁﬁoﬁ?%@g@ﬁ%B% TOUZH AR aperiawe formeds

benefits anthrobghct svellf bafkhepde e imethod &0k siisi & 1bcpee ne

of ordi narylskéll inth ar&@u on careful . c@g%eratiopﬁetﬂﬁ?@%wg

description egfs P ettatd &%H&ﬁ Huigk canductonproviding awespectied and and

the acconpagepaiatettdid pith for the fluid contained within each of multiple hydraulic fluid
conduits.

15 The well bulkhead may be a downhole tool such as a packer, electric
submersible pump or any other tool located downhole within an open or cased
wellbore, or located within production tubing. Alternatively, the bulkhead may
be a tubing hanger, wellhead or Christmas tree which is located at least partially
outside the wellbore itself, such as at the mouth of the wellbore.,

20 Preferably, the apparatus includes two couplings. The couplings are
connected to the fluid conductor on opposite sides of the bulkhead. Each
coupling provides a mechanical connection between the multiple hydraulic
conduits and the fluid conductor, and further pro'vides fluid communication
between each of the hydraulic conduits and a respective one of the fluid paths in

25 the fluid conductor.

In one embodiment, the fluid conductor has multiple bores formed
therethrough. Each of the bores corresponds to one of the fluid paths through
the fluid conductor. In another embodiment, the fluid conductor includes
multiple tubular members. One fluid path is formed within an inner one of the

30  tubes, and another fluid path is formed between two of the tubular members.




5 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a schematic view of rtion
of a well incorporating an apparatus and utilizing a nethod, ﬂﬂé@ﬁg@r at us
and net hod enbodying principles of the 1o present invention, FIG 2Ais a
cross-sectional view of a first enbodi nent of the apparatus shown in FIG
1, FIG 2B is a cross-sectional view of a4first fluid conductor of the
first apparatus, taken along line 2B-2B of FIG 2A; 15 FIGS. 3-6 are

cross-sectional Viheas avfl athee fertizes; adsantages, desefits 45@ objéds of fthé"?‘i'esem
conduct or; EJ] side el evati onal vi f an axjial portion of a

7S,
second fl ui ‘%&H?dtg’i‘lilbccﬁné apparent,tq pge f Vé\;é nagy SKill ir ghe art upeomageful
enbodi ment ebnéiderain bf the detflca @iription (F rpreddiftafifs AHELARRAIL B the

utilizing the second f|luid conductor of FIG

cross- sect i svantiondygrembglowiand thepockmpanying dransingspar at us  shown in FI G
1, the third apparatus utilizing the second fluid conductor of FIG 7. 25
DETAI LECD DESCRI PTI ON Representatively illustrated in FIG 1 is a nethod 1

whi ch enbodi es principles of the present invention. In the follow ng

description of the nmet BBRIEFDESERIPTION OF THE ODRAWINESat us and

met hods descri bed herein, directional terns, such a: "above", "bel ow',
"upper", "lower", etc., are used only for convenience in referring to the
acconpanyi ng drawi ngs. Additionally, it is to be understood that the

\lj fllr : iogz deiWPOdi TeRIS. Pis 4 {heRdtRkORbw dTHE0rtoR FEeEl RRDrP6idtidy 4R XpBaGratus
and utilizing a method, the apparatus and method embodying principles of the

10  present invention;

FIG. 2A is a cross-sectional view of a first embodiment of the apparatus
shown in FIG. 1;

FIG. 2B is a cross-sectional view of a first fluid conductor of the first
apparatus, taken along line 2B-2B of FIG. 24;

15 FIGS. 3-6 are cross-sectional views of alternate constructions of the first
fluid conductor;

FIG. 7 is a side elevational view of an axial portion of a second fluid
conductor;

FIG. 8 is a cross-sectional view of a second embodiment of the apparatus
20 shownin FIG. 1, the second apparatus utilizing the second fluid conductor of FIG,
7; and

FIG. 9 is a cross-sectional view of a third embodiment of the apparatus
shown in FIG. 1, the third apparatus utilizing the second fluid conductor of FIG.
7.

25

DETAILED DESCRIPTION

Representatively illustrated in FIG. 1 is a method 1 which embodies

principles of the present invention. In the following description of the method 1




various orientations, such as inclined, inverted, horizontal, verﬁ)'pcsqlp,mql|
etc., and in various configurations, wthout departing fromthe I nci ples
of the present invention. FIG 1 depicts a well which has been conpleted in
a conventional manner, in that a casing string 3 has been lowered into a
drilled well bore and cenented 1o into pl a8 in order to protect the

Integrity of td:ﬁe wel | bore. Thereafter, a production tubing string 5 has
been i nsert &84 hST @pparatys and metheds desarihgdhherein, dirgetiomaldtebnmng shekm: a

Lubl ng hangesbo ek heRpde oSlech Sud O6AAhOFor 1 0580 LhE st ace

of the wellbore. The wel I 7 provi’des’a press
the wel | bor é0 the ascompeaying dsawings. dadditiondity, tiths ng It UhBerstood thab e er

9 provides etween. t tubing. string 5 ,and the casing string
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al so made up into the producti_or?%?gglg%%&lg'?yg%&’g%#h%e&g}’ﬂ&?ﬁﬁﬁsIegce’v%n &Fve

11 can 20 Narigus sendigusgtians withondsdeparting Ssomi vhed priydiples iof tHeUpedeny
open or cl Oﬁﬂ,eh val ve, such that fluids being produced froma production
zone of the we Into the casing string 3 can either flowinto the

production tubin trian or Be prevented fromflowing into the
production tubi nglét{flﬁ&caﬁ Q]V\{eﬂjvgﬁwgﬁ}@rbeepfgomr?ﬂe&@ a gppvEmipnal enanner,
val ves 11 airethatcd cubtelg sfringg Wil iowerbdthitda ArlleBwenBh S%?‘E?%E‘%?’F%a”

| ocations, they can be operated to control the production o
di fferelfl plBQURRCEND. 8 & Ruetecicthe integaity off they svedlbore. f Mhietesfeer Ui t S

or control hLidR&ti e T . tf.ace, .or another. renote

| ocati on, tgi‘.t he vl velﬁ 1%? S?lgﬁgae'lcjﬁﬂép ?g?rll ‘{‘%é?ezcgf‘?t"&%es'aﬁn@aﬁwcgemf gasEng
fluid punp §tming 3ednhung fromar hdsing haaiger ¢a% welBef] 71WRicROis p@a&g‘ ator
lines 13A, 43B taﬂ% | S.act ?%ed eltuggpu pg{%ilggrl zed hydraulic flui down
at | east on&odf g Sf%‘:ﬁlﬂ itge My %0189 ad fProvides airessuretbudkhead
hydr aul i cal attheebp af tek Wellbhy@. e tool . 10 SEP 2004 -6 :

15 A packer 9 is provided in the tubing string 5. The packer 9 provides a seal
between the tubing string 5 and the casing string 3. Thus, the packer ¢ also
provides a pressure bulkhead in the wellbore.

A hydraulically actuated downhole tool, such as a sliding sleeve valve 11, is

also made up into the production tubing string 5. The sliding sleeve valve 11 can

20 be actuated by application of pressurized hydraulic fluid to open or close the

valve, such that fluids being produced from a production zone of the well into the

casing string 3 can either flow into the production tubing string 5 or be prevented

from flowing into the production tubing string. In this manner, if multiple

sliding sleeve valves 11 are included in the production tubing string 5 at spaced

25 apart locations, they can be operated to control the production of fluids from
different production zones of the well.

A pair of hydraulic fluid conduits or control lines 13A, 13B are run from

the surface, or another remote location, to the valve 11 for actuation thereof. A

suitable hydraulic fluid pump (not shown) is attached to at least one of the

30 hydraulic lines 13A, 13B, and is actuated to pump pressurized hydraulic fluid

down at least one of the hydraulic lines to operate the valve 11 or other
hydraulically actuated downhole tool.




It should be noted that one of the hydraulic |ines 13A, 13B may s%rvggg@
supply hydraulic fluid fromthe punp to the sliding sleeve val ve iiﬂ, n 0k
the other hydraulic Iine my serve to return the hydraulic fluid fromthe
valve to the punp and/or an associ ated bgglraul ic fluid reservoir.
Alternatively, both hydraulic line, 5 13A" 13B may serve to supply

hydraulic fluid he val ve, 11 .and/ or ot he downhol e tools, with the
hydraulic fluid ﬁﬁéﬁ‘é_ e “B_E‘?‘ﬁ&%ﬁ%efﬂ}f hydradic [nsnass, 13Bmayesémvedc i or
of the prodsapplyrhydtai e fiid bt B 1o eAIMHEIRE e vIRETRUST id oftles
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f he prinai f ' ion. F | I'tipl

roker oo b RS S alocldiea BE3RGIC AMGRSebir, lferaftvly; bothydrackipdines! | c

lines, e§c. 13Apy3Bemayeservihiy wapplohgdrANid AuiAaRsak valie by %ﬂifgg??th%k”es
1 T

13A, 13B may, pass,through a pressure hul khead other than, or in
to, the wel HRbahole &9°§hé~l§hrﬂ%@cbydnamllchﬁw@&hemaﬁmbeh@ethnwytqome

through 15,848ids! J cri bed above,,the | head 7
and packer 9 ar é]t's é%%ﬁ ieiglegl ?%?%%E’Féd“@i?fgf‘g‘?‘ﬁé S%UP%H'-E%I@/ ‘U's%xﬁﬁ’ ole
conj unct i onfoimaticn ifétsiretAn toseaifaee iehot réghiredema/or Besikdgad” means any
structure, tool or object which separates differently pressurized regions

and presents an Ofsfoacse manparatgtony niddbathade kb8 woll ISEEHRAOMHVe. DUe
to the function of. a bulég:ggd i.n sepa_rpiéﬂl ng differently pressurize ?
regi ons!® an %@P?Lﬂeaa mythe engl ehtheipresenp dsvenfion For éwamplel i
l'i ne ther et BaHphe buPked! | Hull ' Nyy; 0g.0f . fluid from one
si de of the bul Eh_eg)_d to fheuotﬁeraeﬁrﬁg%%%gé?]%i ﬁ‘#’g?%}a‘ §B‘3’Hh|°i%ﬂ$88 > JBAre o
the presenbedwsnlicdiziesagter,imay benised. Thedeellbarelmay benamased. Thehydesulio!
apertures 2 | e, J.eaul I t hroough wel | ]btﬂ]khegd to. all ow hydraulic
lines to pa@gwkﬁ%rgfﬁ%&ﬂssiﬁ“%‘b@ Pﬂ.}rgssigei aﬁmrtbaghor e additionoad
7 shown in 1, €he wellBead ritithe s&pﬁbé.umexﬁrdkmcpﬁﬁesﬂ@&jﬂwﬂmy@as@% gt
al t hough the %er;t]tm ]S pot visible in"FIG 1. Conventionally, suc
apert urdxs h%ﬂfg St €5 ®-er 30 somewhat greater than 0.25 in., so that
a single 0.25 in, Hydraulic | i ne may_pass
As described above, the wellhead 7 and packer g are examples of pressure
retaining bulkheads used in conjunction with a well. As used herein, the term
“bulkhead” means any structure, tool or object which separates differently
pressurized regions and presents an obstacle to passage of hydraulic lines
20 therethrough. Due to the function of a bulkhead in separating differently
- pressurized regions, an aperture formed through a bulkhead for passage of a
hydraulic line therethrough typically must not permit any leakage of fluid from
one side of the bulkhead to the other. The possibility of such leakage due to the
presence of each aperture makes it desirable to reduce the number of apertures
25 which are required through well bulkheads to allow hydraulic lines to pass
therethrough.

An aperture 15 is formed through the wellhead 7 shown in FIG. 1. A
similar aperture 15 is formed through the packer g, although the aperture is not
visible in FIG. 1. Conventionally, such apertures have an inner diameter

30 somewhat greater than 0.23 in., so that a single 0.25 in. hydraulic line may pass
therethrough. Heretofore, it has not been possible to pass more than one fluid
conduit through the aperture 15 while maintaining the pressure bearing integrity
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t her et hrough. Heretofore, it has not been possible to pass nore Hqﬁs © 0
flurd conduit through the aperture 15 while maintaining the press %
bearing integrity 1 0 SEP 2004 -7 of the wellhead 7. Thus, only one fluid
path could extend through a sing aperture. Referring additionally now to
FIGS. 2A & B, a coupling 17 enbodyi: priii'ples of the present invention
Is representatively illustrated. The coupling 5 permits two fluid paths to
ext end t hr ougif theewePbead7e Thusasalyengi fluid pathgeuld pxtend through acsing
interconnecte%ﬁ&ﬁﬁ he fluid paths. In this manner, the nmultiple fluid paths
associ ated wil “multifp hydraulic lines may extend through a single

ture, without d for t | tipl d i o Lines.th | e
extend ¢ hr ough ¢ nekelBentg addiongy gy B 10K A % B, = ST 47 et Bagy
coupling 17 oirigiiflesiofieh@prezeht/inieasidn ié taprdsamatvelydllustfated! anriscoupllisgen

the first coupling and a second coupling_ 'the other side of the bul khead,

and t he hydr aeermits twedfluidepathsnte estendothrough dbedapestpre ag. apd per@mitgthod
1 depicted i . i ' ' b 15 of th
wel T head 7 arpormpliclind o i nERiRnebRa b thé BuliPhag ove €0 79, 0 Wea of
th |l head and ._Th ti.on of .the hvdraulic {i .
Connect s Lot ne. ool R mEsRety S FRkiElk Aud Hach¥ 48iated WIGF ¥ doudey
hydraulic |iiKydrale%ites mey er&nd ﬂﬁo:aghm singlelapbrbete) witlietwilel heatifame

the coupling I _above the packer 9, andg another section gf t he hydraul ic
8

lines connectmubépleebidrawdic himesothamsaivasy to fatend: thropyghkthe aperiure. vdl ve
I 1. The couply T i . | [

21h, 21619 o Wil HiEs 4o SoRnaRid e Ak DUBEK YA bfic SRIGEA bk,
housl 19. Thignidnamdufcteaad exteridsdetoken fike fystremiplingcand acecond esupling 138
are provid .t h suitable_.conventional c egtors _sugh that an en f, ope
of the secti \é‘i&’@ Q@e&ﬁ‘i ¢ of tﬁp@ﬁ%&ga&,salp&%g}yﬁﬁigﬁgi RESHE C%‘l@‘gﬁﬁ Bt end
of one of theghalicBARlingontrol line 13Bis fitted into side port 21B. Side
ports 21A, 21B are provided w

In the method 1 depicted in FIG. 1, a first coupling 17A is used above ea
15 of the wellhead 7 and the packer g, and a second coupling 17B is used below ea
of the wellhead and packer. Thus, a section of the hydraulic lines 13A, 1.
connects to the coupling 17A above the wellhead 7, a section of the hydraulic lix
connects between the coupling 17B below the wellhead and the coupling 1
above the packer g, and another section of the hydraulic lines connects betwe

20 the coupling 17B below the packer and the valve 11.

The coupling 17 includes a housing 19. Two hydraulic connection po
21A, 21B are respectively formed in the left and right hand sides of the housi
19. The ends of each section of the hydraulic control lines 13A, 13B are provic
with suitable conventional connectors such that an end of one of the sections
25 control line 13A is fitted into side port 21A and an end of one of the sections
control line 13B is fitted into side port 21B. Side ports 21A, 21B are provided w
a suitable connection, such as a National Pipe Thread (NPT) connection, whic]
a standard tapered thread connection.

The housing 19 is provided with a vertical bore 23 therethrough. The s
30 port 21A is arranged to be in fluid communication with the vertical bore 23 vi
fluid passage 25a and a bore recess 27A. The other side port 21B is also in fl
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a suitable connection, such as a National Pipe Thread (NPT) connecti on,

whi ch .a standard tapered thread connection. The housing 19 is provided
with a vertical bore 23 therethrough. The s 30 port 21A is arranged (OtSEPom);
in fluid conmunication with the vertical hore 23 vi fluid passage 25a and
a bore recess 27A. The other side port 2IB7is also in 11 1 0O SEP 2004' -8 5
communi cation wth.the vertical bore 23 via a simlar fluid passage 25B and
borf recesSOTMBUNICatiop; with thejvertical borsay visp similarfluidymaseag 8248 adlbore
therein is hegakesp | ongitudinally within the vertical bore 23. The two
bores 31A, 31B aré separated by a barrier 33. The barrier 33 prevents

conmm ngling of hy i ' etween the es 31A, 31B. An opening 35A
i s provi dedlli n trféhg‘?%g&%{iﬁ&é’? %‘l Ahe UHQHBPB(S)‘;@@S&IA,@B tbereintis log@eand
a simlar sicegitidinalhe within 308 veftidA) ¢aikre21l MHeSd | sjdewal | of
t he conductgr. The. g]gﬁdqqutleg{) 29 and si de\/\gll operﬂ%gé&@%gérgrsg%wtm
ar r anged®wi PRidPIRIET 33y ¢ A SPBreyguts eommingling of hydemdicsihuidiitiveen

openi ng 35Athd BopR' lh??hk.y aligned with the bore recess 27A, and simlarly,
e

the right hand sidewal'l opening 35B is vertically aligned with the bore

reviously deschrooilE A i PRovifd I e mitewah S hedleft handeide ot s s
operated t ocomdictot 2ot imed wpgierilansideivallnépeing él'%g){sz%%a{éﬂ ) Qﬁ@'riﬁﬁ @&&?&Tpl €
d

of such a suit abl.e device 37 is _also shown in > as conprrsi
tapered fer ?@Fg’ahﬂfqﬁ% cPhucton. ITS& condugiar 39andhsidews]l apenings 35Ag8@ dre 0

that when taerahgéed Withid thé Seftfiafl gy pLovi ded on the
out er surfa_ceaoﬁ he jlam %3? .engggfeb ggf‘é‘\?\,}? 1r§1§%2&€§a§9i%@?"§ OPARIng 35k
end of the Weverticallyilisnezawithuthe thoxe tecess aph)ahd26ineitany e6se $ighichand

tapered surtaoualfoeS i idi B verBERE Shgter it AL BoRs racees 22Bmpr dosi on al so
compresses the fGATl et bohdibdr' 3o 1 IS withis Ty Eousiagig a6 pracicm”
described, a suitable upper anchoring and sealing device 37 is operated to lock
15 the upper end of the conductor 29 in place. An example of such a suitable device
37 is also shown in FIG. 2A as comprising a tapered ferrule 41, ferrule backup 43
and jam nut 45, and is arranged so that when the jam nut 45 is torqued up, screw
threads provided on the outer surface of the jam nut engage screw threads
provided on the upper end of the vertical bore 23, such that the jam nut
20  compresses the ferrule backup, which further compresses the tapered ferrule
against a tapered surface 47 of the vertical bore 23. This vertical compression
also compresses the ferrule 41 radially inwardly to compress against the outer
surface of the conductor 29 to lock it in place.

A similar ferrule 41, ferrule backup 43 and jam nut 45 are also shown in
25 FIG. 2A as being a suitable example of a lower anchoring and sealing device 39
and which is also actuated to lock the lower end of the conductor 29 in place. It
will be readily appreciated by one skilled in the art that the devices 37, 39 are
conventional compression tubing fittings, and that these devices may be replaced
by any of a variety of separate or combined anchoring devices and sealing

30 devices.

An o-ring seal 49 is provided within a recess 51 located at approximately
the mid-point of the vertical bore 23. The seal 49 operates to seal between the




surface of the conductor 29 to lock it in place. A simlar ferrule 41,
ferrule backup 43 and jamnut 45 are also shown in 25 FIG 2A as{lpe§EPol(ei
sui tabl e exanple of a | ower anchoring and sealing device 39 and which is
al so actuated to lock the |ower end of the conductor 29 in place. It wll
be readily appreciated by one skilled in-B®he art that the devices 37, 39
are conventjonal conpression tubing fittings, and that these devices may

be repl aced flug canguetior 29/and ety bofe sgptreatsy imlatﬁrg)iﬂteﬁ'p?élcbefé ﬂﬂ:e%ﬁlhges
and seal i ng“’iﬁpfe%?&f@ A O_ﬁti?n seal 49 is provided within a recess’b1
| ocated at appr oxXfng SR? PHET BEI56F27F the vertical bore 23. The seal

49 operates to sazgl bet ‘tage 0 SEP 2004 -9 fluid conductor 29 and the
bore 23, thereby s@?sé‘ﬁﬁgpf‘ Ve, b the) gpethod: sthep finid wonductspegt extendle

I b eBosh : - ' t t h , the fluid
cg\rll\ﬁtrjct 8;628 ext,engégcbe @gﬁ%&ngggoup%}iﬁ%ﬁ%%l& %ggi iaoﬁ'é do%é‘ %’J’Iéféth@ﬁ a

Eu: Eﬂeagts _zla_ﬁ@llhh@s Hlé'IP{ positin 'dm.ld 0y ngBopbsﬁ ‘gid""ﬁﬂ thahb\ﬂﬁch@haer THUE ]ﬁfﬂ%ﬁ@e |
u ead. | tor extends t rroug t he aperture or ne
t hrough t he%\/\%‘?‘i“%‘e’g&%&ﬁﬁﬁﬂ *ﬁ%{&%ﬁwf FRATHURS Hoy fRrmand Eraugisthenwellhead e
aperture foandanoieufiid bend ' L, qi rgvided

0 pothéniid bondiaok ekichds WitGus the Spertyré 16fRed hriiiel the

between the ouyter surface of each of the conduct
surface of TGS HpEIG ko4 seal isgrovided hetween theeutersantacefof 2ash ohg

t he apertur SR ls ong._on both of the couplings 17A,
17B and theﬁl?e(ioglgct lve %%Iagﬁggg,mgﬁwﬁ%eyoﬁga%%ﬁh&&m TESSAS: nt CONXSE, t he
princi pies @fher meqnsadeealing tleeapenturesn 5astH a0a sed HRBFEESE oRBSS wtgﬁ\ﬂ:
fluid condug r-nég gre%ef ag}gblésbl anked  off, so that the bores %18
do not pernit lingS 1780 7B And 4be 5 R"GH‘{JP@PW@S%HH@Y@B prhwideduindkeeping
conduct or. withshepyinesplas 6PtHY prebést iaveMGoAi N9 the ends of the fluid
conductor 29, by the use of plugs in each end of the bores 31A, 31B, or by

(o Ccoupl i ngs. T SO opRaUfy erdiol thdthud SBANGRE -8 ar Pirelersuly diguked
bul khead, ©ff, so that the bores 314, 31B do not permit fluid communication completely
15 through the fluid conductor. This may be accomplished by welding the ends of
the fluid conductor 29, by the use of plugs in each end of the bores 31A, 31B, or by
any other suitable method. Thus, the fluid conductor 29 extends into two of the
couplings 17 at either end of the conductor and on opposite sides of a bulkhead,

and the bores 314, 31B provide respective isolated fluid paths between the ports
20  21A, 21B in the couplings.

Further embodiments of multiple bore fluid conductors 53, 54, 55 and 56
are shown in FIGS. 3, 4, 5 and 6. FIG. 3 shows a three bore fluid conductor 53,
FIG. 4 shows a four bore fluid conductor 54, FIG. 5 shows a two bore fluid
conductor 55 and FIG. 6 shows a three bore fluid conductor 56. The fluid
25 conductors 53, 54 may be formed by an extrusion method, and fluid conductors
55, 56 may be formed from a solid bar with the bores 31A, 31B, 31C being drilled

by any suitable means.

The fluid conductor 55 can be utilized with the coupling 17 of FIG. 24, with
suitable sidewall openings 354, 35B being formed therein. The fluid conductors
30 53, 56 can be used with the coupling 17 of FIG. 2A if an additional hydraulic

connection 21, fluid passage 25, bore recess 27 and seal 51 are provided in the




and the bores 31A, 31B provide respective isolated fluid paths between the
ports 20 21A, 21B in the couplings. Further enbodiments of mul t#HI¥%PIbke
fluid conductors 53, 54, 55 and 56 are shown in FIGS. 3, 4, 5 and 6. FIG
3 shows a three bore fluid conductor 53, FIG 4 shows a four bore fluid
conductor 54, FIG 5 shows a two bore fl-uiod conductor 55 and FIG 6 shows
a three bore fluid conductor 56. The fluid 25 conductors 53, 54 nay be

formed by awcouplingat smitabte idwtionsnand thiied sﬁitﬁﬁngb%téd Sﬁfbwm%?‘“gﬁg 3Erged

froma solid,bar w .z res 31A ,31B, . 31C being drilled

sui tabl e rreﬁ#é’.pr?mfeﬁlﬂiqgeggmitqrﬁ congtars §3,156zed with the coupling 17
of FIG 2A, with_,suitable sidewall openings 35A, 35B being fornmed therein.
The fluid conducT&e “13()0‘355,‘103‘61' carrapebe vsell witththeecouplimg tpof MIGf2AliGe 2A

i f an additj r L1 J+ , |.d_passage,25, bore recess 27
and seal 515%’1?21%?\@i@ggh@ﬁgﬁﬁgﬁ%ﬁ%ﬁa%{&idﬁy EED ibﬁ’ﬁe ABCeS5EE A7 and
| ocati ons, aealsGhraze provided in thecedugding despbhitailenobdSokd Ao dsﬁﬁtably
provi ded inlth #hr e bore fluid condLictors, 3, .56, The fluid conductor” 54
can be used %af f“rﬁlgw eniyss p5Arerlee ppovided in the fone boreydyambic fiudd

connect i onscgddudtbr's 4. Passages 25, bore recesses 27 and seals 51 are
provided in the coupling 17 at suitable |ocations, and four suitably

| ocat ed si dewal | eni ' Jdn. t.he four, bore draulic

fluid conductor Fg% aépg%ﬁﬁgtﬁgﬂatﬁ% a'liﬁiu E‘rYﬂgtefﬂ% ?Oﬂdé"q?%@' Bﬁl’gq:]?lmé

conduct or 5eenduntor §@includesian dmer thbularahemider 60 andRaT oilited thBHlalBHBAbep 1

and an ch.Jte tu,i) I% nmber 10 63.. The tubul ar. fna ers 61, 63 are coaxi al

with respec§3‘to gﬁe Qﬁqrhgpm BEY RdefR3ioke romdal XAth Jespect: to ongr anethes: s

61, 63 is aBetavuenlthe ifher Hid bt tiBhlaP HiénBedrsY ,B??sﬁﬁgﬂhﬁf ber 61
Juc or \ ar}](f e

provides one fluid path through the fluid con fie annul us 65
Preg\éz F;Sagg(r)teg?;&biﬁ?%;ﬂﬁrfbﬁgg%%fﬁ%gln%%?cg‘icb%vidég offe! fiuff path
through the fluid conductor 59, and the annulus 65 provides another fluid path
through the fluid conductor. It will be readily appreciated that a fluid path may
15 still be provided between the tubular members 61, 63, even if the tubular
members are not coaxial. In use, the fluid conductor 59 is arranged to extend
within an aperture formed through a well bulkhead, with suitable coupling and

sealing mechanisms being provided on opposite sides of the bulkhead.

A first example of a coupling 69 for use with the fluid conductor 59 is
20 shown in FIG. 8. The coupling 69 includes a housing 71. The inner member 61 is
anchored within the housing 71 by a pair of suitable anchoring and sealing
devices 73. The outer member 63 is also anchored and sealed to the housing 71
by a suitable device 75, such that the outer member is coaxial with and located
around the inner member 61. However, as mentioned above, it is not necessary

25 for the members 61, 63 to be coaxial.

The control line 13A is also anchored and sealed to the housing 71 by a
device 75. The control line 134, the inner member 61 and the housing 71 are
configured such that the control line 13A and the internal bore 67 of the inner
member 61 are in fluid communication. The other control line 13B is also

30 secured and sealed to the housing 71 by a device 75 such that the longitudinal axis
of the control line 13B is offset by an angle of approximately 30 degrees to the
longitudinal axis of the coaxial inner 61 and outer 63 members. The control line




15 still be provided between the tubul ar members 61, 63, even if the
tubul ar nmenbers are not coaxial. In use, the fluid conductor 59 i ‘
arranged to extend wthin an aperture formed through a well bulkﬂjgﬂﬁpaMQh
sui tabl e coupling and sealing mechani sms-hging provided on opposite sides
of the bul khead. A first exanple of a coupling 69 for use with the fluid

conduct or 59 ﬁ%ﬁf uﬂxﬂﬁ?’f 71.
The i nner man*)isr’hé%s anl](l: & @ %%0 o'%fislug‘r‘g]g %}é’gﬁgalr 0 kot
sui tabl e anchbnemggmrfhndmmmgmcaumnamhﬁﬁeaﬁbﬁlm'ut er nmenber 63 is also
anchored and sealed to the housing 71 by a suitable device 75, such that

the outer nenber lmﬁmﬁt&hsmbbdﬁﬁdnﬂ,aqme@fc carpbings 6ohwreipr oeidedefabasew;
However, as mar&h ove S nﬁg cessar 25 for éé;% rs 6 63
to be coaxi al¢€a ﬁii o$uqhy ?Feﬂl%ﬂe e §d3r “%3$e 9

housi ng 71 by. ﬁm&’é‘d’bﬁ"gﬂémdzgﬁ &%ﬁlggeéd gd%méf@?ﬁﬂ%?%§ H{aﬁéoxi’“ﬂd

t he housi are ure uch t contr
i nternal bor eot(h%r aide b t]m balkhamlmmth Ghe ﬂmd iconfliotast s,g)nmg’mdmg itbroughn &

other control line 13R is aI 30 s seal t he ous'n 71.hy a
devi ce 75 sucHPYHLEE 5ﬁéet|‘”8ﬁ5 8PHB gh? ﬁguﬁﬁ% 38Imf'Y dq
of fset by an ﬁﬁgé&éﬂing’iﬁ?f Qﬁd%eﬂﬁld?’&)ﬂhﬂft@?%gt fhdyhBe subsdtiitedi for! th%Xﬂﬁ of
t he coaxial inner 61 and outer 63 nenbers. The control |ine 10 SEP 2004 -

11 13B, housq:cngilmtorazwlaﬁhamﬁhedlaie@m@dam&lﬁeu such that the annul us and
conti line are in fluid comunication with one another. In use of this
enbodi mento  a pai rAnbtheyuadtémmgtive embediprent; ofcal coupling afor usecwithuthenflad,

h h [ | d . L . '
one shde o 1 FendiRgs dadé sRACIEHG, ToTE coRHEE 4P s MBI SOt g HRERAL
el camihgon st it 9 a7 ettt
coupling 17, %m%ﬂ?@&%ﬁﬁﬁm %IM?S ¢ndi 'ﬁé ,tﬁgﬁ@nglptlén
conductor 29, 548 Jf R ﬁfﬁﬁ&og; gtlmffaﬁe t’lﬁ'@ 15hgtu&ma19xﬁwm%rcoﬁtfmm iy8

enbodi nent of a coup Ing 7 or use wt
15 also perpendicular to the longitudinal ams of the annulus 65. This results ir

more vertically compact coupling 77 when compared to the coupling ¢
However, the coupling 69 has an advantage in that it is more compact in wid
than the coupling 77.

The reader will understand that the fluid conductor 59 of FIG. 7 may
20 combined with any of the multiple bore fluid conductors 29, 53, 54, 55, 56
FIGS. 2 to 6 as desired, with appropriate combinations of couplings 17, 69,
being utilized. Furthermore, any number of the fluid conductors 29, 53, 54, !

56, 59 may be utilized.

Of course, a person skilled in the art would, upon a careful considerati

25 of the above description of representative embodiments of the invention, read

appreciate that many modifications, additions, substitutions, deletions, and ott

changes may be made to the specific embodiments, and such changes ¢

contemplated by the principles of the present invention. Accordingly, t

foregoing detailed description is to be clearly understood as being given by way

30 illustration and example only, the spirit and scope of the present invention bej
limited solely by the appended claims.




conductor 59 is showmn in FIG 9. The coupling 77 is simlar

respects the coupling 69. However, a housing 79 of the coupling IS
configured such tt the longitudinal axis of the control line 13A is
perpendicular to the longitudit axis of the inner nenber 61, and the
| ongi tudi nal axis of the control |ine 1§§2;5 al so perpendicular to the

| ongi tudinal axis of the annulus 65. This results iz nore vertically

conpact coupl i nng.‘IA(xt\qg 0 the coupling f However, the coupling
69 has an advantage in that |§ I?QI re conmpact in wid than the coupling

77. The reader will understand that the fluid conductor 59 of FIG 7 may
20 conbined with any of the nultiple bore fluid conductors 29, 53, 54, 55,

56 FIGS 2 to 6 as d‘?’b tﬁd i t h .gppropriate conbinations of couplings 17,
69, bei ngatlj_";i liZzed. Fu { gflr?gnlpé?“ fhidtsemmenichtion faﬂlﬁuh_gﬂémcﬁégt}%&
53, 54, 2 sahregghay apertuté foraad r er skilled int art
woul d, fjlpeconsi%erattil%ggﬂgfﬁet%n%%ﬁi weliydkheaddiaving a

represe pg&e@g%gnﬁ%\?ﬁ Rasiage oformed iapiadiyt itkeerethireagh, gﬁgrﬁfd't_aatp%at"’g%tggn%% .
oti g y be

nodi ficati it i o0 St Lt utions,. deletions, and

made to t hgﬁ?g_gﬁi fi (1:[i gngg%?ﬂrrﬁ%éﬁj%@ogﬁl% o Hiagwell dkhendobatstdh by thbe
pri nci pPes c§htrahBowrpassage, th/erthodcopAGng ROy . f OF €goi ng detailed
description is to be clearly understood as belngpé*Ven by way 30

i | lustr8tion an@ositiomihe 20f] o t e af,.th resent
oG 2ofuid cbiidudBt at | g"“%ﬁ%ﬁwmﬂoﬁ@p@m, the WHAT

I nventign lﬂ]%ﬁi hmted solely by the appende .

| S CLAI ﬁ/ED : p&“f E'?‘fﬁf‘ﬁéﬁ‘ﬂ the Buidicongluctari d communi cation for multiple

fluid paths 2 through an aperture formed through a well bul khead, the well

bul khead having a 3 central flow passage formed axially therethrough, and

t he apegture beigng &hposi tioned in a pressure-bearing portion of the well

bul khead out si dé- of & methoshaccardinigony OhsS d c ri sing the
4 Surthe B FhE ol

step of2 6fdashbi PRl [ onduct or _ at FHEPt
aperture, the B 8! it 4t B3RS extending at least partially through the fluid

conductor.

. . . .

. 3- The method according to Claim 1, further comprising the step of
omnng at least one of the fluid paths as an annular space disposed between
multiple tubular members of the fluid conductor.

1 . 4 The method according to Claim 1, further corhprising the step of
2 providing the fluid conductor including a first tubular member disposed within a
3 second tubular member, a first one of the fluid paths being formed within the
4  first tubular member, and a second one of the fluid paths being formed betwe

5 thefirst and second tubular members. -
1 | 5. The method according to Claim 1, further comprising the steps of:

2 interconnecting a first coupling to the fluid conductor; and

3 connecting a plurality of first fluid lines to the first coupling on a first side

4 of the well bulkhead, the first coupling providing fluid communication between

AMENDED SHcEY




“77fluid paths extending within the fluid conductor. 1 2. The nethod
according to Caiml, further conprising the step of 2 formng the fluid
pat hs as bores extending at |east partially through the fluid ﬁgggpggﬂgor.
1 3 The method according to Claim1, further conprising the step of
formng at |east one of the fluid paths as an annul ar space di sposed

between 3 nultiple tubular members of t¥e fluid conductor. 1 4. The nethod
2 providing the fluid

accordi t H t.Rer_co i sing the step of
conduct orl? i%ccguﬁ ﬂigelgr%ﬂ@%leq%&% 2 Refpretiveliosyeosfethevilii Paths iﬁ 8¢ n.g
t ubul ar Grengsductorf i rst one of the fluid paths being forned within t?‘t‘f 4
first tubular nenber, and a second one of the fluid paths being forned
between 5 the first and second tubular nenbers. 1 5 The nethod according
to Claim1, further conprising the steps of- 2 interconnecting a first

coupling to theg.luimolqlq r. apd 3 connecting a plurality of first

fluid lines tq the first coﬁifﬁpqo?‘??&r g-torlaum 5 whereia iﬂfﬂiei‘@mﬁhﬁnglé'@ead,

the fir3t dbefrstrguplingisetures the it SRR s%ia'qu,Q tt@iﬁ%ﬁﬁﬁfﬁgﬁ el W le
S ul

SEP 2004 -13 5 eac es and a respective one 0
fin the fluid paths in the flue 6 conductor. 1 6. The nethod according to

Claimwherein in the connecting step 2 the first coupling secures the final

fluid | Enes rel @i veThe mié&dof! H&&dﬁg tor. .1 .7 The method according to
Caimb5, further conprising the ore HJ(L)@?’IEQ Feemmsing the steposf

coupling to theirdtbtiothne . connecting a plurality of second

fluid lines to the second % gtﬁg@@%ﬁ%%ﬂ&@m@ﬂu&mmme wel |

oul khe,@’ the Smﬁﬁ%’bﬂuﬂ%ﬂf gY Is»éjtl:orr]l%.’i IhlnLél lcilnes to the second coupling on a
4 second side of the well bulkhead, the se

, cond coupling providin i

side g fluid
5 c01.11mmncat10n between each of the second fluid lines and a respective one of the
6 | fluid paths in the fluid conductor.

1 ) - ’ .

- 8. "I‘he method according to Claim 1, further comprising the step of
2 Interconnecting the fluid conductor to two couplings, the couplings bein
3  Ppositioned on respective opposite sides of the well bulkhead. o

1 . - -

9‘. The method according to Claim 8, further comprising the step of
2 cfonnectmg the couplings to two sections of fluid lines, each section of the fluid
3 lines being connected to a respective one of the couplings

1 10.  The method according to Claim 9,
2 further comprises providing fluid communication b
3  thefluid lines in each section via the fluid paths in

wherein the connecting step
etween corresponding ones of
the fluid conductor.

1 11.  The method according to Claim 1, furth

| er comprising the ste
2 sealing between the fluid conductor and the aperture. : Pe
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5 communi cati on between each of the second fluid lines and a respectjVve one
of the 6 fluid paths in the fluid conductor. 8. The nethod accor dilhefR 8¢
Claimfurther conprising the step of 2 interconnecting the fluid conductor
to two couplings, the couplings being 3 positioned on respective opposite
sides of the well bul khead. 9. The nethoq4according to Caim8 prising the

step of 1 , further conprising 2 connecting the couplingt tws o o
sectionstof fluida2linghe - .the fluid 3 lines being
connected to a respectivz_ngne ocaﬁﬁde]hgg%g‘ﬁlﬂ’gg’ Wk%@@rthﬁﬁgah@stﬂplfuﬁthép.
The met hod SEEHIHERgreventngifinid flownidreugh tHearePiRe Sihdld o 2. further
conpriseg phamisdi ng fluid comunication. betw een correE§% 'H§h6H%§U61 3
the fluid Iines in each section via th a fluid paths in the fluid
conductor. 1 11 The method according to Caim1l 2 sealing between the
fluid conductor and the aperture. AMENDED SHEET d 2Q04 10 SEP 2004 -14

1 12. Thg net hodlﬁcco}r\gigp%tot Caimii, _V\/ne.r(?i n the sealing step further
_ aratus for use in providing multiple fluid paths through a

2 well bulkhead, the apparatus comprising:

3 a fluid conductor having the fluid paths extending at least partially therein
4 the fluid conductor being inserted at least Partially within an aperture forrned’
5 througha pressure-bearing portion of the well bulkhead outside of a centra flow -
6  passage formed axially through the well bulkhead; and

7 .ﬁrst and second couplings interconnected at respective first and second
8 opposite ends of the fluid conductor. |

1 - 14. The apparatus according to Claim 13, further comprising a first
2 section of fluid lines connected to the first coupling, such that the first coupling
3  provides fluid communication between each of the fluid lines of the first section
4  and a respective one of the fluid paths. '

1 15.  The apparatus according to Claim 14, wherein the first coupling

2 secures the first section of fluid lines relative to the fluid conductor

1 ' 16.  The apparatus according to Claim 14, further comprising a second
2 section of fluid lines connected to the second coupling, such that the second
3 coupling provides fluid communication between each of the fluid lines of the
4  second section and a respective one of the fluid paths.

1 17.  The apparatus according to Claim 16, wherein the fluid conductor

2  and first and second couplings provide fluid communication between each of the

AMENDED SHEET



2 conprises preventing fluid flow through the aperture other than thro gh
the fluid 3 paths. 1 13. . An apparatus for use in providing nultipﬂeliJ EPZMM
fluid paths through a 2 well bul khead, the apparatus conprising: 3 a fluid
conductor having the fluid paths extending at |east partially therein, 4
the fluid conductor being inserted at | east partially within an aperture
formed 5 through a pressure-bearing portPon of the well bul khead outsi de

of a cenfyr alflikiHqy f ormed ,axi al |y, through the well bul khead; and

7 first ?nd sﬁelggir?lcfsg)&[}g??iggétgsef:ﬁ?%Pegr?r@éf’%‘tyﬂwﬁtoﬂﬁé%ﬁbeﬂmmésGﬂtlﬁrs@céﬁ&ond

8 opposi e &§a8oRSf the fluid conductor. 1 14. The apparatus according to
Claim 13> further further conprising a first 2 section of fluid |ines
connected to-the first coupling, such that the first coupling 3 provides
fluid conmmuni cati on between each of the fluid Iines of the first section 4
and a re3pectiveiBne qhet ' 5 The paratus according to
Claim 14, wherein the f ierdg?ag%td%b%c% gotla(c‘f?lugsl%e H‘a'PeF?mstﬁleﬁmnd)mmﬁlirig uid

li nes re?atﬁ?@npﬁﬂWﬁEmpndﬁﬂﬂhnndﬂhﬂddhm%r&ﬁﬁwghﬁ&éﬁﬂﬁﬁﬁﬁ ﬁﬁcording to
Caimid4, further conprising a second 2 section o U|§&?' Bs connect ed

to the second coupling, such that the second 3 coupling provides fluid
connunicgtion .betmee;heach of the fluid lines of the 4 second section and
a respective onel®f tHhefapparhtpetbcor . pparat.us, according to Caim
1.6, whejei Qe&@gﬁf ‘I#Jhd. ajgguct or 2. gﬁlﬁz’i ggpﬁ;}ﬁu%sﬁf‘dﬂfihe%m andygeoondvi de
fluid comunicatto B‘l‘ﬁ/@@ﬁs @i (posttianied a refRcAO bppodite 'siies| dt'lih Ljfes of
the firg sbulkheadand a respective one of the fluid I'ines of the sel§hd
section. 1 i8. The apparatus according to C aim 16, wherein the second
coupling 2 secures the second section of fluid lines relative to the fluid
conduct or .

1 20.  The apparatus according to Claim 13, wherein the first and second

2 couplings are positioned on respective opposite sides of the well bulkhead

1 o2 The apparatus according to Claim 13, further comprising a seal
configured for preventing fluid flow between the fluid conductor and the

3 aperture.

22.  The apparatus according to Claim 13,

. wherein the fiuid conducto
2  includes an elongated member having multiple bores )

formed therein.

23. The apparatus according to Claim 22, wherein each of the fluid
2 paths extends at least partiallyin a respective one of the bores,

1 24. The apparatus according to Claim 13,
includes first and second elongated members, one
3  between the first and second members.

wherein the fluid conductor
of the fluid paths extending

AMENUED SHEET




1 19 The apparatus according to Claim 16, wherein the first and second 2
sections of fluid lines are positioned on respective opposite shquﬂnﬁmghe
wel |l 3 bul khead. | 20- The apparatus according to Caimi, wherein the
first and second couplings are positioned on respective opposite sides of
the well bul khead. 1 21. The apparatus aggarding to C aim 13, further
conprising a seal 2 configured for preventing fluid flow between the fluid

conductonr and thes.3 F , s according to C aim 13,
55 Tt gl om0 RS S Pk oo

wherein fhe.fl.uid cfonductor 2 includes”an e
bores fof medEHEFSiTFst angs seqond Apbalantmembersr i firgt téheC | mBZﬁuiq\,her in
each of gheejd@mhggdﬂﬂhl}ﬁe%fﬂgﬁgat | egst ﬁfﬂtially In a respec iRALOY e
of the bores: 1 247 The appara Y BEmbeE @I%Fthﬁid@pe\nfdheiﬂmahﬁtﬁi uid
conduct of  gxiendingibetweenshe finst anclseBendhddA e RpDEr S, one of the fluid
pat hs extending 3 between the first and second nenpers. 10 SEP 2004 -i6 1
25. The apparatus according to Claim 13, wherein the fluid conductor 2

i ncludes first and second tubul ar nmenbers, a first one of the fluid paths

3 extending wthge6. t hFhki dgidar r nd a second gne of the fluid
paths 4 extenqia{\rﬁ bet_weer%ﬁ{ haeﬂﬂ?ﬁ@? cgﬁgqgeg%% ?@bm%ﬁFﬂﬁeﬁhseﬁﬁt tubddar The
appar at 5 aBIEHRIATHE Positionsd at e st partially withie thé sexbn8 YEMLEF ¢m er is
positioned at |east partially within the second tubular maf’ﬂ)er. 1 27. A

met hod of providing fluid conmunication for nultiple fluid paths 2 through
an aperture forned through a well bul khead, the nethod conprising the 3

steps O 4 posi t?Bni né raethiodiof providing fuid@bndrBas; ' .within the
apePturg, tgﬁ u&%wﬁr&%?s ext nglin‘gt within th??%?ﬁ%b‘%hb'ﬁpéaﬁ
0 brmed througlt a well bulkhead, the method comprising the

3 stepsof:

4 positioning a fluid conductor at least Partially within the aperture, the
5 fluid paths extending within the fluid conductor; and ,

6 | forming at least one of the fluid paths as an annular space disposed
7  between multiple tubular members of the fluid conductor.

[

28. The methqd according to Claim 27, wherein in the positioning step
the aperture is formed through a pressure-bearing portion of the wel] bulkhead
3 outside of a central flow passage formed axially through the well bulkhead

29.  The method according to Claim 28, wherein in the positioning step,
2  the pressure-bearing portion of the well bulkhead is a flange of a wellhead.

1 30 The method according to Claim 28, wherein in the positioning step
2  the pressure-bearing portion of the well bulkhead is an outer portion of a packer

1 31. A method of providing fluid communication for multiple fluid paths
2 through an aperture formed through a well bulkhead, the method comprising the
3 stepsof: :

Aenpey SHEET




6 formng at |east one of the fluid paths as an annul ar space di spOfgcngzlzw
bet ween nul tiple tubular menbers of the fluid conductor. 1 28. The nethod
according to Claim?27, wherein in the positioning step, 2 the aperture is
formed through a pressure-bearing portion of the well bul khead 3 outside
of a central flow passage forned axi all yl-}_hrough the well bul khead. 1 29.
The metzfd according to Claim28, wherein in the positioning step, 2 the
pressur et bear i ngppsitiohing af flgid ead is.g flange of a wellhead. 1
e & et RERE prtiaflicwibth thonpeguse ot 2

30. The tﬁﬁgieﬁ? ordjng.to Caim?2 e
t he pressure- il Enh“tbinﬂmdluﬁdlcbn&u&tbﬂ%@ is an outer portion of a

packer. ?1 31. Aw%%d Oti) pﬂ;ﬁéi ding fluid communication for nultiple fluid
pat hs t hr oug P8 rtngrfiid @omddetohrigelah; L hul khead, .t he method
r% %\?g"t o Hgmemhegidispaseduct or

i si withj :1.10_SEP 2004 -17
g?npgggggarl i arll ﬁy%cm%? itgﬁ)t %E{l{eﬁf B,ﬁltsh@n_e&ffilhei ﬂuﬂﬂapmse?égg%ﬁge i thin
the flufd c‘&ﬁhﬂbﬂ'@rﬁrshhﬂnﬁaﬁ!n@mw’%dQgecéhal?%a%gm‘#ﬁt_or éﬂnggmg;gnnwl (r)fst

t ubul ar margég,f,E I Shose within a secon
the fl U|9d pat s%@?%é’#@é@écmﬁmmnmem&mrst tubul ar menber, and a

second one of the fluid paths being formed 9 between the first and second
tubul ar nmenbers. 1 32. The nmethod according to Caim 31, wherein in the
positioQing step, 2_the aperture is fornmed through a Pressure-bearing

portion of the wWetl elne daicmuﬁngd@cmin@pe‘}}{?}%hiy W passage formed
Tet ho acctgF@F’

axi al 1 y2t htlga! | . 1 33. The Angstgpm 32,
wher ei ?1,2i n t hgb?)%tg?et ?ﬁﬁrﬁ}g&usﬂtﬁgg, 3 RTR$SUER-bearing poction of the el edd'®

wel | bud khBHEF“?%O%\aﬂPMélmﬁpmssagéfdm@aaﬂau_%gm%gﬁeln‘gm&kggégr I'ng to

claim 32, wherein in the 2 the Pressure-beari , portion
of the well bul khead is an outer portion of a packer. 1 35. An apparatus
for use in providing multiple fluid paths in a well, the 2 apparatus

conpri st ng: 33. The method according to Claim 32, wherein in the positioning ste
2 the pressure-bearing portion of the well bulkhead is a flange of a wellhead ”

L _ . .
- 34. The‘method according to Claim 32, wherein in the positioning step
e prgssure-beanng portion of the well bulkhead is an outer portion of a packer

1 35  An apparatus for use in providi i
providing multiple fluid i

2  apparatus comprising: ez el the
3 a well bulkhead having an aperture formed th'erethrough; and
4 a fluid conductor positioned at least partially in the aperture the fluid
2 coTlductor including multiple tubular members, a first one of the fiuid paths

fI;el‘ng disposed within a first one of the tubular members, and a second one of the
7  fluid paths being disposed between the first tubular member and a second f
8 the tubular members, e

36: The apparatus according to Claim 35, wherein the first tubular
member is positioned within the second tubular me

| mber and the second fluid
3 pathisanannular space between the first and second

tubular members,




3 a well bul khead having an aperture formed therethrough; and 4 a fluid
conductor Positioned at least partially in the aperture, the flui d{ []Esgp 2004
conductor including multiple tubular nenbers, a first one of the flui !
paths 6 being disposed within a first one of the tubular nenbers, and a
second one of the 7 fluid paths being d&§posed between the first tubul ar
menber and a second one of 8 the tubular nenbers. 1 36. The apparatus
according to Caim35 2 nmenber is positioned within the second tubul ar
menber and the second fluid 3 path is an annul ar space between the first

and secohd tubul g. me‘lrh@r Egcrrg /_The apparatus according to
C|a|m3 M%eaehr ert reis CP‘FWE @Hgm&mhmﬁunﬁeb‘gﬁ.hg .
porti on “of kéh pressurd-begtén® ipo assage or Wed

axi al | oy ofcenb@l Y18l M%é@ ad %’gl ge of a e i’“ﬁ&ﬁgda@mmdecobﬁdl ng

to Claim37, 2 portio hesweu]ﬁ of a well head
wherein the pressure-bearing 1 39 The appar at us accordl ng to daim 37,
wherein the pressure-bearing 2 portion of the well bul khead is an outer

portionjof a pa%JQer The apparatus according to Claim 37

wherein the pres
2 portion of the well bulkhead is g flange of a wellhead. pressure-bearing

1 39.  The apparatus according to Claim 37,
2 portion of the wel] bulkhead is an outer portion ofa

wherein the pressure-bearmg
packer.






