ENHANCED CORTROL LI NE EXI T TECHNI CAL FI ELD This invention:
relates in general to wellhead assenblies and in particular to an angled.

passageway

in a tubing hanger for

AR

reduci ng an angle of bend in a contnph

line exiting froma tubing hanger. BACKGROUND ART In oil and gas
the well head is |ocated at surface |evel, a tubing hanger wl|
a tubing head. The tubing hanger is |ocated at the upper end

of one or nore strings of tuﬁ,ﬁﬂNéﬁW Wi £hePreguction fluids will
y provide

wel | s where
| and wi thin

pass. A passageway is typica
a control line that may be provided for down hole equipnent
In related art applications, a control |ine passageway is

accomodat e
control .

formed in a
of the tubi
i n an undes
OF THE | NVE
receiving a

I'n a tubing hanger to

t ubi ng hanger substantially parallel to the |ongitudinal axis
ng hanger. For small bore tubing heads this arrangenent results

L#E%%ﬁaéﬂEﬂgiﬂihght angl e bend of the control tubing. SUMVARY

bi ng hanger having an angl ed passage therein for
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in particular to an angled passageway in a tubing hanger for
reducing an angle of bend in a control line exiting from a tubing

hanger.

BACKGROUND ART

In ocil and gas wells where the wellhead is located at
surface level, a tubing hanger will land within a tubing head.
The tubing hanger is located at the upper end of one or more
strings of tubing through which production fluids will pass. A
passageway is typically provided in a tubing hanger to
accommodate a control line that may be provided for down hole
equipment control. |

In related art applications, a control line passageway is
formed in a +tubing hanger substantially parallel to the
longitudinal axis of the tubing hanger. For small bore tubing
heads this arrangement results in an undesirable sharp right

angle bend of the control tubing.

SUMMARY OF THE INVENTION
A tubing hanger having an angled passage therein for

receiving a control tube is provided. The angled passage reduces
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-1- the radius of bend of the control tube exiting from an upper
surface of the tubing hanger. To obtain the desired reduction in bend of
the control tubing, the passageway through the tubing hanger extends from
a first sideeofridicad a)itiardi refl tiel sontrbhe tubabenitiemgiron eam wweend
side of the |ongitudinal axis. In a second enbodi nent, the angl ed
passageway $umfane @Spshe subiamthaggra | SRePPERihdrte dRFEERYi FeHITEAR one

anot her at an_ angle. . The ovj si on_of fi sL éqga eeRPSLE G hiO f__an
a n
angl ed pas’s'éé’&ﬁ%??uﬂ%@?%@%t?@'gl?%’e Ea%"_rlllﬁlé ot hen g@c%’t r_o%' ﬁfgji r{]‘
exi ting fromahuRiRgndangeh a Fie-shedidd i tak o Pcudindendxis of the
particularly useful wth very small tubing hangers.
tubing hanger to a second side of the longitudinal axis.

In a second embodiment, the angled passageway has an upper
segment and a lower segment, which intersect one another at an
angle. The provision of a first and second section of an angled
passageway further reduces the angle of bend of control tubing

exiting from a tubing hanger. The reduction of angle of bend is

particularly useful with very small tubing hangers.



- 2- BRI EF DESCRI PTI ON OF THE DRAW NGS Figure 1 is a top view
of a tubing head and tubi ng hanger assenbly having control tubing exiting
froma tubing hanger and passing through the tubing head. Figure 2
is a secti csgEw ipESCRTPrheNtamiTEE DRAWINGE t ubi ng hanger assenbly taken
along line 2-2 of Figure 1. Figure 3 is a partial sectional view of

t he tubi ng head Bighire dbilsgahbteperiess bl Fubhed drend righ§rbéngangptiay i s
conprised of an_upper, and | ower section. ,. ., DETAI LED DESCRI PTI ON OF THE
UNVENT] ON assemb BRY 5, GeFpg FRRLNE SHEAnSL T ol hHhald BReITa

assenbly is_gdesi I . Tubi ng head 12 has an external

t ubi ng heaopaf$alr§§;%&‘%ggﬁ§n%(?é%‘%blggeﬁ%%q' Tubi ng head 12 supports a tubing
hanger 16 as carFiR@rsesnidiy @eek€ahdY Jitw bieJUhe Lubiny headeaha dtulitiy
shown, tubing hanger 16 has neck 18 extending upwardly from upper surface
20 of tubi ngampagesskfibly Atakten rdoofy Lime Rr22fi Figurerkd and supported by
t ubi ng hanger 16. Tubing hanger 16 is | anded . n tubing head bore 15 of
tubing head 12 .FigyrendsiefBarkim: SeChbPRy YE8H 25 the frbindebedd ik

| oad-carrying shoulder 26 to.SUpport .t ubj g lpg 16
Eiey Hafhs Shasobiifhh sh W TE R et ool

al so has an Q. tubin anger 16
at a circundergitipderangherdwer Wakehonlrface 20 is control tube 28.

Control tube 28 enters
DETAILED DESCRIPTION OF THE INVENTION

Referring to Figures 1 and 2, a tubing head and hanger
assembly is designated generally as 10. Tubing head 12 has an
external tubing head flange 14 and axial bore 15. Tubing head
12 supports a tubing hanger 16 as can be seen more clearly in
Figure 2. 1In the embodiment shown, tubing hanger 16 has neck 18
extending upwardly from upper surface 20 of tubing hanger 16.
A string of tubing 22 is secured and supported by tubing hanger
16. Tubing hanger 16 is landed in tubing head bore 15 of tubing
head 12. In this embodiment, tubing head 12 is provided with a
load-carrying shoulder 26 to support tubing hanger 16. Tubing
hanger 16 also has an axial passage 27 (Fig. 1).

Exiting from tubing hanger 16 at a circumferential angle to
upper surface 20 is control tube 28. Control tube 28 énters
through bottom surface 30 of tubing hanger 16 proximate tubing
string 22. Control tube 28 is preferably continuous and passes
through an angled passageway 32 of tubing hanger 16. Angled

passageway 32 has upper end 34 and lower end 36, and is provided
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through bottom surface 30 of tubing hanger 16 proximate tubing string 22.
Control tube 28 is preferably continuous and passes through an angl ed
passageway 32 of tubing hanger 16. Angled passageway 32 has upper end 34
and | ower efidr 3Becaiwings conbvplietiibe 28. Angled passageway 32 is angled

for receiving control tube 28. Angled pasgage\/\?é ?% és an%I ed tn t he
preferred ehBotRFraetfFst SBPPJLIRN@DPEES 2P eF Rt 99T S onGH-EEHTREC axi s
42 to provi ¢ 51 ent | exi I : Juhe, ;28 reduci ng
the oxtt andrad HiEHT SRR oy B ArouRRlR AL B el
upper end 3doRffol O¥Eke &Y 036 redudiiy atheP %S 2ULHGYe Ik Herd! bE GofErsmdi al
di stance from |longitudinal axis 42 as shown in Figure 1. A sufficient

incline istgbessnt To thedpreféhmedargbedifentyendppdr candt Bl and|owes. end

Passageway | ower end_36 is spaced circunferentially fromupper end 34 by
an angl e A 3RaPfi 8ngbedt PePSRY e 32 Rueh FETETeNERE L3S h G T2 3R sEf¥hay ~ 32

d t i fq.axi 7 : : t ol .3, 41 | t
Fubi ng_ hangie P SE iy b ASTHE o 1n PR 5P S R T LR

upper fitting 3esdnd ltoWaledhick! ithe 4hqlke dihrearedof NESntRer eyl Bl and
| ower end 36 of passageway 32. Upper end 34 and |l ower end 36 of passageway

32 are spacrassagewny choveiri ahlly3 é r tsn speeegn ctivennf @rerftuicdlyy fropagepreway
32 is oriented such that upper end 34 and | ower. end 36 are substantially

at the saneeRddi4alPYdpat angke iy GRathés 2RaR BOIPRAFSSRi S Mo EPBPALIRRE 28

o ornc " $BR: “USGRRy, 7 AU 0 DER0SEdA, M chigue Nt ) wnol ¢

Tubi ng head pass@g@-rfi ithadeOR@Ed d RrrdRbAdtBeadpih@nBénddr 16 by upper
fitting 38 and lower fitting 40. Preferably, upper fitting 38
and lower fitting 40 are threaded into upper end 34 and lower end
36 of passageway 32. Upper end 34 and lower end 36 of passageway
32 are spaced circumferentially from one another. Preferably,
passageway 32 is oriented such that upper end 34 and lower end
36 are substantially at the same radial distance from the
longitudinal axis. Control tube 28 exits from upper surface 20
of tubing hanger 16 at a circumferential angle and bends around
neck 18 for passing through a tubing head passage 44. _

Tubing head passage 44 is formed in tubing head flange 14

of tubing head 12. Tubing head passage 44 has an inner end 45
at bore 24 and an outer end 47 at a lower exterior corher of
flange 14. Inner end 45 is spaced circumferentially from outer
end 47 by an angle B, which is 40 degrees in the embodiment
shown. Furthermore, passageway 44 is angled downward, with outer

end 47 being lower than inner end 45. In a preferred embodiment,
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.of tubing head 12. Tubi ng head passage 44 has an inner end 45 at bore 24
and an outer end 47 at a | ower exterior corner of flange 14. Inner end 45

is spaced circunferentially fromouter end 47 h ag angle B, which is 40
degrees in Fﬁélm%ﬁﬁsa%ﬁo‘im.lsFGPf'ﬂ%ﬁin’d?é",ubdé‘gs Gehay AW S4afthl 2y

downward, w_.th,out end 47 being _Lower than j.nner 5. . preferred
enbodi ment , angle o approxxma%e![y 6l7 Vgaegreg_g 4_!31'%?1 reeéﬁgfﬁbitrggn%:gla% %% tsage

44 is formed,kRabPhposdefshd aRIExid & A ardlel Aofha APRY RHTRKELYiEY
degrees with respect to axis 42. Passageway 44 does not exit at an angle

normal to tb& €ihageolr4, ofattHeande k&itsabheani éngle tof atbogut &hgHlegonéembout
65 degrees relative to the cylindrical exterior of flange 14. In

operation, &Eehatdvetimithg £8lindyiepds eagerihor oerfi@rgesd - of angl ed

passageway 32 ang exits_from upper.end .34 angl ssage 32 nt r ol
tube 28 is bent g‘?\e"poeiraﬁ‘b?ﬁ’ rco%'%ﬁgla?‘g:iﬁf‘g Q%ejc‘: glf% gﬁggi lnrgglr%% Fﬁdt%i ng
head passaggsd4dng?eAt pRLsidhim282 anaSexitsdetén tuiidig dhaANGRr ok6ahy1sdper
fitting 38, which is "threaded into tubing hanger 16 and |lower fitting 40,
which is abassaduweyded. i tantirobi tupehanges Hehit Addi o ekl youndsbiamguhdad
fitting 46 is provided to secure control tube 28 to tubing head 12. An
upper t ubul &cheih%@rnd( ABEEERAT HlPIng BeAd RASSRIEN 4t op CHIERUDIEHEEhEEd 12.

oo O SRR, TRoLuRlol Ml e O R RIRESOE I e
shown in Fi gHt8adaq UPRES 88N hand8rN2s ARPelowdd HidtahguRBer wAlEh ace 20
of tubing hanger 16. Lower ségnent 50 has | ower end 54 at bottom surface
30 of tubingiso threaded into tubing hanger 16. Additionally, tubing head
fitting 46 is provided to secure control tube 28 to tubing head
12. An upper tubular member (not shown) will be mounted on top
of tubing head 12.
In an alternate embodiment of <the invention, angled
passageway 32 is formed with a straight upper segment 48 and a
straight lower segment 50 as shown in Figure 3. Upper segment
48 has upper end 52 at upper surface 20 of tubing hanger 16.
Lower segment 50 has lower end 54 at bottom surface 30 of tubing
hanger 16. As in the first embodiment, upper end 52 and lower
end 54 are circumferentially spaced from each other. Upper
segment 48 and lower segment 50 are not in the same plane. In
a preferred embodiment, upper segment 48 and lower segmént 50
join each other at a 135 degree angle. Preferably, upper segment
48 and lower segment 50 incline to opposite sides of neck 18.

However, upper segment 48 may be angled and lower segment 50 may

be straight or other configurations may be possible. By
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hanger 16. As in the first enbodi nent, upper end 52 and | ower end 54 are
circunferentially spaced from each other. Upper segnment 48 and | ower
segnent 50 are not in the sanme plane. In a preferred enbodi nent, upper
segment 48 grdviawng &egepirate) uppelnseqidntotdserandt lawéBSsepgarae sangha.
Preferably, upper segnent 48 and |ower segnent 50 incline to opposite

si des of neck cigcumfenentdel epperampgnefdt castnel Wead§l etharkitowagle
segnent 50 ma be straight or other confi u‘%ati ns ma\F/ be jL_)oss,i bl e. By
5 o) FOTERP TIPS dBaPAY PR HEEPEEGRETCHE afd FOMEF Sogfo 50 and
a circunferentj.al [ e c ral tu t id a nt rol
tube 28 nay%g’gl%ure’t )&léntrlnrgeg%cseg.rpACHr%’g%ctllho%glnﬁg?a&i?ﬁpi)r?g#'e g% %hr?g%’eggsharp
bends in cofiji@let YPQipERr SV {k aﬂ;@lé&%&y ¥RBRT LI FTeRbr 4 ithatNgl ed
away fromthe viewer so that the circunferential exit angle of control
tube 28 is |uhes citenmféfenteigrleesini ahglppef curtiradetlBeo?s tidhilegshi&hgnr 16.
The invention has significant advantages. B¥: utilizing angled passageway
32 of the i AfesEgERes VEHRYPRSENEUrFRD AT OF TPRPRI 2BNIedE - necessary to

run control tube 28 t.hrough tuping .heagl. assa 44 in #Jbi head
flange 14. The i éntjiné’r?nfq_éonp PEi EaPat ’y&dgcefiuﬂf %aﬁefﬂbi q h%q%'c}g_zéf‘gsrrall
diameter.  apgielh Ehgsw@wa{f\@nfdfo RhBasnPeak GH)0WN shBreNbdnd Wh Fonitk1
forms, it should be apparent to those skilled in the art that it is not
so limted, tHutde i28 dissaept hbtesdarwabl ous chrangds twbeheat thoepdr ttubgnér om
the scope of the invention. i ) .

head passageway 44 in tubing head flange 14. The invention is

particularly useful with tubing heads of small diameter.

While the invention has been shown in only two of its forms,
it should be apparent to those skilled in the art that it is not
so limited, but is susceptible to various changes without

departing from the scope of the invention.



- 6- CLAIMS 1. A well head assenbly,'cohprising: a tubing

head having a bore having a |ongitudinal axis; a tubi ng hanger
having a top and a bottom and a tubi ng hanger passageway for
recei ving acxxaMs ol |ine, sai d tubi ng hanger passageway havi ng an upper

end at said top of said tubing hanger and a | ower end at said bottom of
sai d tubingt. h@ngi@rllhsaddaiq:qmlyendowmimq} | oner end bei ng spaced
circunferentially from each_other. . The wel | head assenbl é{{accordl ng

to claimi1, whereith éégdhe%ﬁ@rv%ﬁdaalﬂﬂr%é}ad’ﬂn&ér lepdithnadnarifiial Iy at
the same radial a 4 ?ﬁggcﬁa e%mh\i%érgg! %”t.gé;; W dl p8¥ESm; and3- A Wellhead

assenbly according
a tubing hanger passageway for receiving a control line,

said tubing hanger passageway having an upper end at said top of
said tubing hanger and a lower end at said bottom of said tubing
hanger, said upper end and said lower end being spaced

- circumferentially from each other.

2. The wellhead assembly according to claim 1, wherein said
upper end and said lower end are substantially at the same radial

distance from said longitudinal axis.

3. A wellhead assembly according to claim 1, wherein:

said tubing head has an external flange; and

said wellhead assembly further comprises a tubing head
passageway for receiving a continuation of said control line,
said tubing head passageway extending from said interior bore

outward through said flange.

4. A wellhead assembly according to claim 1 wherein:

said tubing head has an external flange; and

said wellhead assembly further comprises a tubing head
passageway for receiving a continuation of said control line,
said tubing head passageway extending from said interior bore
outward and downward through said flange and exiting on a lower

side of said flange.
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sai d tubing head has an external flange;.and | said wel | head assenbly
further conprises a tubing head passageway for receiving a continuation

of said control I|ine, sai d tubi ng head passageway extending from said
interior bore outward through said flange. 4. A wel | head assenbly
accordi ng to cl a| m_1_wherein: sai d tubi.ng head has an external

fl ange; and A weldhpgd \RsSenbaY 2RCOERABNY FUQLRER éo‘ﬁ*&ﬁ’i%‘é‘é Sélfqu‘ilW%ead

passageway { receivin ntinuation of said_cqntr l.i ne t ubi ng
head passag%v% P ﬁaéﬁa‘?%‘éaif ﬁiﬂ'ﬁ 88i 4PP Tt eﬁéf%enﬁo?eg 018? FegRe™ g%
through sai Elozf.'ﬂxaeﬂgear@i@ SXLELN\E Uy @akbAVWSEner Si de of said flange

-7- . A wel |l head assenbly according to claim1l wherein said
tubi ng hanger passageway has an upper segnent and a | ower segnent that
forman angle relative to each other. 6. A well head assenbly according
to clai m1 @herfeiweldheed tansienlly masgrAipasihGdaay 1 svhanedingsaid tulying A

wel | head assenb according fo clai, Wh% wherein said passageway is
conpri sed Olfange PASTAGEYEY gh ﬁ.ﬁfﬂéﬁ egment ext endi ng downward from said
upper end partially through said tubing hanger; and a straight |ower

segnent extending upward from said | ower
7. A wellhead assembly according to claim 1, wherein said

passageway is comprised of:

a straight upper segment extending downward from said upper
end partially through said tubing hanger; and

a straight lower segment extending upward from said lower
end and joining said upper segment wherein said upper segment and
said
lower segment are inclined relative to each other at an obtuse

angle.

8. A wellhead assembly according to claim 1, wherein:

said tubing head has an external flange; and

said wellhead assembly further comprises a tubing head
passageway for receiving a continuation of said control line,
said tubing head passageway having an inner end and an outer end

spaced circumferentially.

9. A wellhead assembly according to claim 1, wherein said
passageway is comprised of:

an upper segment extending downward from said upper end

- -
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end and joining said upper segnent wherein said upper segnenpﬂgﬁgm%%gﬁﬁfmfw
| ower segnent are inclined relative to each other at an obtluse EB ED
8. A well head assenbly according to claim1, wherein: sai d tubi ng
head has arpastiedddl threugfe ;sadddtubing hangetiePPead assenbly further
conprises a tubing head assage Or_ receiyi [ | qn of _said
control line, &ai wFEbFﬁgmﬁﬁﬁde%§%§&§5W§Fwﬁ5éi%gognggﬁ%egﬂg%%egﬁdagﬁ out er
end spaced. Gi [. ent. | y. dy-assEera Yo A CBIad b ek-O
claim1l, mﬁ%ﬁgﬁﬁgggﬁgﬁpﬁgggggéﬁﬁyeﬁg'c§%%€+%23§0?: an uppe;ﬂgggnent
extendi ng doumeaitd F1HN Saidl UpPer e8fment is spaced circumferentially - 8-
partially through said tubing hanger; and a | ower segnent extending
upwar d fr orbessiegn| sast upRerardd| andiseids diower upprk ros gdenFubipk hangex
junction of said upper segnment with said | ower segnment is spaced

ci r cunf er eRASHAIPVBEr ween sai d upper end and said | ower end of said tubing

hanger passageway. 10. A wel |l head assenbly, conprising: a tubing
head having a bore, an external flange, and a tubing head passageway
ext endi ng fypm gakd19Rega 04 vt heomgii Sidigd f | ange; a tubing
hanger having a top and a bottom an angl ed tubi ng hanger passageway

ext endi ng t hr ough tagiichgt, HEadg Heaniggr 2 bore, an external flange, and a
tubing head passageway extending from said bore outward through
said flange;

a tubing hanger having a top and a bottom;

an angled tubing hanger passageway extending through said
tubing head, said angled passageway having an upper end at said
top of said tubing hanger and a lower end at said bottom of said
tubing hanger, said upper end and said lower end being spaced
circumferentially from each other; and

an angled tubing head passageway extending from said bore
through said tubing head, said angled tubing passageway having
an inner end at the bore and an outer end at an exterior portion

of said tubing head.

11. A wellhead assembly according to claim 10, wherein said
tubing head passageway inner and outer ends are spaced

circumferentially from each other.

12. A wellhead assembly according to claim 10, wherein said

tubing hanger passageway upper end and said lower end are at

This Sheet Has Been Replaced
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sai d angl ed tubi ng hanger passageway having an upper end
said tubing hanger and a |ower end at said bottom of sai
said upper end_ and said |ower end being spaced circunferentially fromeac
other; and substaghiakly ddre: gphagradiad distapesaframre Adhgjtidimlsaixdsbor e
t hrough said i%ubi.gg head, sai d angl ed tubi ng head passageway havi ng an

i nner end at ¥h&38rB°T&nd an outer end at an exterior portion of said

t ubi ng head. 11. A wel |l head assenbly according to claim 10, wherein
sai d tubing head passageway inner and outer ends are spaced

circunt erent izal.|y £ e Ratl GidBBinly ddcordiip! ddieath @5 seTbluncacear dagg 1o
clai m 10, wherein said tubing hanger passageway upper end and said | ower
end are at tubing hanger passageway is comprised of: 9

substantially the sane radial distance froma_ |ongitudinal axis of said
bore. 13. A Bl ¥PReH aagiedbisamantordtanding downwrrd, fnpmerssiid sppdr

t ubi ng hanger assage .S coppris f. an upper angl ed segnent
extenging goﬁﬁﬁg il ?%%ﬁgéﬁ5°&§g2?aﬁfﬁﬂgﬁfﬁiBFP?eriH¥5hgﬁ saidgtubingg
hanger; and a 18wbPVBEREH TR 24l RIL PGP VL Sh TL 09 %%h%rggﬁgrﬁggd

and joining said upper segnent wherein Said upper segnent a ower
segnent are ijedhingdsaidl@ipere segmenathwinddein said upper segment and said

lower segment are inclined relative to each other.

14. A wellhead assembly according to claim 10, wherein said
outer end of said tubing head passage is lower that said inner
end of said tubing head passage, said tubing head passage

extending through said flange.

15. A method of installing a control 1line in a wellhead
comprising:

providing a tubing head having a bore;

providing a tubing hanger having a control line passageway
wherein an upper end of said passageway and a lower end of said
passageway are spaced circumferentially from each other;

landing said tubing hanger in said bore of said tubing head;

inserting a control line in said passageway in said.tubing
hanger; and

securing said control line to said tubing hanger with at

least one fitting.

This Sheet HHas Been Replaced
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14. A wel | head assenbly according to claim10, wherein|JHi%SHEE®HAS BEEN
said tubing head passageway is |ower that said inner end of <sRERLACEDI ng
head passageway, said tubing head passageway extending
fl ange. h%. AnNTeh&ebDf of Ndhakthlhing eomtarndiroli nkinen dnwel |WRdddead
conpri si ng: provi ding a tubing head  having a bore;
provi di ng adoeridigohbagekaimiisn§urteent9HPISAB9passageway wherei n an upper
end of said passageway and a | r_end of sai aagyay are spaced
circunferentialPfgyFﬁxviéthﬁﬁﬁs ;tg%lng’hea%agaggéésald t ubi ng hanger in
sai d bore of Saib@gh'ig-gngnhﬁﬁgér portion IJ¥S¥alidn@oateent Lhe | dbterd sada d

tu

passageway in sai i ng hanger’; and securing said control line to
sai d tubi ngediinger anit h at | east one fitting.

10 16. A nmethod of installing a control line in a, wellhead
according to cl dinmer$ing saidf yeemterolcoApResitipoush saiq), 5'#&17‘%9 hg2dangl ed
t ubi ng head passageway; bendi ng an upper portion of said control

| i ne above BAHSH ¥ng head; and inserting said control l|ine through

sai d tubi ng head passageway.
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