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5 MAY 2004 TUBI NG HEAD CONTROL AND PRESSURE MONI TOR DEVI CE BACKGROUND OF
.THE'INVENTION 1. Cross Reference to Rel ated Applications Bemﬂgﬁﬂ&f23§£ein
clainmed of the filing date under 35 USC 119 and/or 120 and 14 to
United States Provisional Patent Application Serial No. 60/165,507, Sled on
Novenber 15, 1999, entitled "Tubi ng Head Control and Pressure Mbonitor
Device." 2. Field of the Invention: This invention relates in general to
wel | head assenblies and in particular to providing fluid pressure to a
control line through connected passages In a tubing hanger and a well head
housi ng. 3. Description of the Prior Art: In oil and gas wells where the
wel | head is |ocated at surface level, a tubing hanger wll land within a

tubi ng head, The QWEBING NAAGECONIROL ANG PRESSNREUWIRNITOIE DR eRe or nore

strings of tubing through which production fluids wll pass. passage is

typically provided in the BK@K@RWUI*'?HEWQHBW a control line that
sate

may be provided for control of a sub-surface ty Vval ve or ot her

downhol e equi grent CYJ&JBQIBY&LIYC%tH‘g%%at{&gXﬁ%ichﬁﬁlilsd pressure applied to keep the

val ve open, and the pressure ne I'tored to ensure the valve
remains in an openBpaeit shemin daimeddfahecfiling dite apder BS BSCHNIY 48d/6PH1Z004ndl | ne
passage is for | t.ubd. n anger .and Jjs_.subsfaptial arallel to the
| ongi t udi nal %g‘wc’ﬁ?&e‘{b%ﬂ%ﬁ _°H§'ﬁa Pate APPE??HPP ﬁHi@o-téQéiﬁgéo"?ﬁé@d%‘, this
arrangenment r eRwbdiserils, B9, WAEAE] TRIBIG IEAACEntdl GX PRAGMBERT DRlict e control
tubi ng. The passage woul d extend conpl etely through the hanger, and |ines

woul d connect to the bottomand to the top. The top line has to be coiled
and passed oub, thrRUPE the BiVehtibi: the wel | head.

This invention relates in general to weilhead assemblies and in particular to

providing fluid pressure to a control line through connected passages in a tubing hanger
and a wellhead housing.

3. Description of the Prior Art:

In ol and gas wells where the wellhead is located at surface level, a tabing 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 passage is typically
provided in the tubing hanger fo accommodate 4 control line that may be provided for
control of 2 sub-sutface safety valve or other downhole equipment. The valve must have
fluid pressure applied to keep the valve open, and the pressure needs to be monitored to
ensure the valve remains in an open position,

In related art applications, a control line passage is formed in a tubing hanger and
isgubstantially 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. The passage would extend completely through the hanger, and lines would
connect to the bottom and to the top. The top line has to be coiled and passed out
through a port in the wellhead.



1 5 MAY 2004 SUMVARY OF TIE I NVENTI ON A device is provided for controlling
.and ‘nonitoring the fluid pressure to downhole equipnent. A t;@\nﬂg{ 2&@@&
is provided with an internal vertical passage. A hydraulic |i 0 ts
to the lower end of -the vertical passage and runms downhol e. The vertical
passage communicates with a |ateral passage through the outer wall of the
hanger. A lateral passage through the well head housing is generally
aligned with the |ateral passage of the hanger when the hanger is
installed in the well head housing. A pressure shaft is installed in the
wel | head passage and has a passage therethrough. A seal nenber having
spherical ends i's insertedSTMMARY OFELE EIVENGEON: acl es | ocated on the

i nner end of the pressure shaft passage and on the outer end of the

| at eral passage ofthe hanger. The seal nmenber has an internal passage
having a flared Ig@@ﬁm@a}ﬁeﬂﬁa@o&eﬂbn@@@mm@ tRWEH pk@siufr Glo@AbRnhd1O
sealingly connect the [ ateral passages, though sone m salignnment ofthe

| ateral pas seqyipmentd whigs hamgerigiroddedyvitfen interasl vertieal pssageoAliydradielinee or a
source of hydr | f 0 he

e bscur e shof Ryt BRIGRS dhEoierRpalu AR Fnk ol e Mo fithalland 17 o o
THE DRAW NGScohimrusthenves| withemtaters paizagd thvoagh tie deercinll afdthe hirger. cAditenak
invention are set forth,in the,, appended ¢l ajns, T i,nvention iftself
however, as Bfs§age W@P%V@W%%‘SW%@%%M f"ﬁgﬁ‘e ]Qfgjﬂje}@?@g%ﬂ%ﬁe

advant ages t RaE&Gihen\thd Hanki® 5 indofiel BORE WHIDGH! HoMsine T S pRiaR shak fsRReiled | owi ng

detail ed description of an il]lustrative enbodi ment when read in conjunction
with the ac ratpage: das a pensagetherethmughiy A seal memberdaving sphedaatt i onal
view of a well I B Qvedn GHAL *“%ﬁ f ofi thd TRy ' '

accor dance WHZC%?%Q%\AV% i oﬁ?l F(lgagur %lﬁgé&g%&gﬁl%rgedtefs?%gfiiﬂ%hge?m\wew of a
portion of titefpasssiandontig ovisnendoif the lateral passage of the hanger. The seal member

has an internal passage having a flared inner end. The seal member is allowed ta rotate

to gealingly connect the lateral passages, though some misalignment of the lateral passages
exists. A gage or other pressure monitoring device or a source of hydraulic pressure can

be attached to the outer end of the pressure shaft to communicate with the shaft passage.
BRIEF DESCRIPTION OF THE DRAWINGS

The novel features believed to be characteristic of the invention are set forthin the
appended claims, Theinvention itselfhowever, as well as a preferred mode of use, further
objects and advantages thereof, will best be understood by reference to the following
detailed description of an illustrative embodiment when read in conjunction with the
accompanying drawings, wherein:

Figure 1 is a quarter sectional view of a wellhead having a control and pressure »
monitor device iz accordance with the invention;

Figure 2 is an enlarged sectional view of a portion of the pressure and control
mionitor device of Figute 1; and

Figure 3 ig a view similar to Figure I, but showing the tubing hanger in the
process of being landed in the tubing head. |
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nonitor device of Figure 1; and Figure 3 is a viewsimlar to Fi gtjre 1, but

.showi ng the tubing hanger in the process of being Iandedi|1t¢1 prhag
head. 2 5 MAY 2004 DETAI LED DESCRI PTI ON OF THE | NVENTI ON Ref er ﬁ“b

Figure 1, well head housing or tubing head 11 is a | ocated at the upper end
of a well. Tubing head 11 has a bore 13. An external flange 15 on tubing
head 11 allows connection to a bonnet or other tubular structure |ocated
above. Bore 13 has a conical |oad shoulder 17 fornmed. therein. In Figure
1, a tubing hanger 19 is shown Ianded in bore 13, Tubing hanger 19 has a

downvard faci ng shoul d r aé g: cﬁg' oad shoul der 17. A string of
production tubing 23 ES 5&1151 SUEFIEINVENTION hanger 19 has a
bore 25 extending axially through it that registers with the interior of

production tubing 23 for the production of well fluids. Tubing hanger 19
has at |east one &femnwo&mmwd@emag@oamﬁmmd Bt elvdsted liippbr i t .

Typically th b 0, C 27 extends parallel and
of fset to tu%?ﬁ&%yﬁge?u%ﬁwgg%m% %ﬁo?gﬁlﬂﬂg’% "s]esc‘lf’r‘é@mgbﬂtdh]é | ower
end of passaglow@Fonnkstivn 129 bemte&ad&hdﬂu%hﬂsﬁﬂ@mqj&aieu%w %%r@fﬁjhzg%””e‘:ts
to a device that rleagu%l@%ﬁ %drag ic,fluid pressure. In this enbodi nent
hydraul i c i (F8 ? $ "10 a downhol e safety valve 31_ Val ve
31 will be |ocat edn]ﬁguﬁahQ;ﬁ&iﬁ%ﬂglggflgtIMb&}glag&d%ﬁﬁ% T’ftfﬂmgq} H%e?lilaﬁsbel ow

t he upper end of the ve 31 is typical remain
in an open pddormpardiacingshguider Hythptdands en qadﬁhbﬂblee!;%uﬁemng of ppidhétiel t hr ough

upper check \al e eaRE AR MALT . futhletsf 1085 Yipre A exlennepint,
al | owi ng through it that registers with the interior of production tubing 23 for the production of
well fluids.

Tubing hanger 19 has at least one axially extending passage 27 that extends
through it. Typically there will be more than one. Each passage 27 extends parallel and
offset to tubing hanger bore 25. A hydraulic line 29 secures to the lower end of passage
27. Line 29 extends down alongside tubing 23 and connects to g device that requires
hydraulic fluid pressure. In this embodiment, hydraulic line 29 is shown connected to a
downhole safety valve 31. Valve 31 will be located in the string of tubing 23 3 selected
distance below the upper end of the well, Valve 31 is typically of a type that WI remain
in an open position a¢ long as hydraulic fluid pressure is supplied through line 29 and will
close when hydraulic fluid pressure is interrupted.

Anupper check valve 33 islocated near the upper end of passage 27 for allowing
hydraulic fluid pressure to be introduced into passage 27, but preventing reverse flow.
Upper check valve 33 is of a conventional type. In the embodiment shown, it has a
plunger 35 that is moveable relative to a seat 37. Clearances exist around the cylindrical
portion of plunger 35 that passes through seat 37. A spring 39 urges a seal portion of
plunger 35 against seat 37 to provent flow of hydraulic fluid from passage 27.

Referving to Figure 3, initially, bydraulic fluid pressure will be supplied to passage
27 through a line 40 and a conventional installation adapter 41 that is secured to threads
at the upper end of passage 27 above check valve 33, Hydraulic fluid flows through
installation adapter 41 and check valve 33 to openvalve 31, This procedure typically will
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kﬁ;‘;-ddrraul ic fluid pressure to be introduced into passage 27, but preventing

reverse flow Upper check valve 33 is of a conventional typo. M}’d)gﬁ
enbodi ment shown, it has a plunger 35 that is noveable rel at i% 04cat

37. Cearances exist around the cylindrical portion of plunger 35 that
passes through seat 37. A spring 39 urges a seal portion of plunger 35
"agai nst seat 37 to prevent flow of hydraulic fluid from passage 27.
Referring to Figure 3, initially, hydraulic fluid pressure will be supplied
‘to passage 27 through a line 40 and a conventional installation adapter 41
that is secured to threads at the upper end of passage 27 above check

val ve 33. Hydrauliic fluid flows through installation adapter 41 and check

val ve 33 t oO@peRTiontolanding tuling banpen teamunidyg heai qal mm'&hhinéﬁ? s‘w“’:ﬁ{‘gi‘z‘om hown'
ner = I'andi as shown

_ o . , 19 in t.ubi head 11
prior to apgmgétg?%t&m Hﬁgggggcﬁﬁégwyﬁ%ﬁ%\aﬁ?@wwlwmP&fd&hlﬂyll dng plug

in Figure 1,7 a

42. Pref er dblbnkingylog#2 mgves|plumed Srdovasa ey BRE -3 2 rd to open cheek
val ve 33 once irﬁ%&al.l ed. . eg:erri ng,again tg icggﬁie‘g@wﬁ%f’ﬁlgﬁ‘%{ﬁdpassage 43
extends radial |y ?‘B‘Wbi’é'é'ga &“2971,ﬂla&rﬂn@ssmﬂéextudsoédimlghioﬁq)aEbagg,@f 19. A
check val vetodhe bxeidres tiblhe! lRh&E 25, 43 .for Dblocking outward fl ow
of hydraulii,g fluid thrﬁuglﬁ | at er al ?E’g%%g[glgeiﬁjo%tﬁ?méﬂ%ﬂ Passageidavior d  f1 ow.
Check val ve ol ilreytd ot vdgmilia it esokh totak pasaiBe CBBE ALY RS does not

bl ock fl ovidwWrCIGRvARSS o} i.ts_plurger and spring do extend
t hr ough pa;is;*a}wge 27,V An el %%%Qﬁ?ﬂﬁ%éxwﬁgﬂammmum1m erior of
t ubi ng Ban thoough passaged caltbougliia afiPeprifiy | surface_49 is
j‘o}t med on t ee!%{’ é['ior oJ,lt bi,n hgﬁmg? 19 3@%@%&&4"3?@3@%&%@% 43 for
fofming a netar- '§ et s?‘g‘f“d PRIGGE exterior oRedbing hangort 19 Bl@Hfaferd: @
concave regesagdil. il nkal #8RiGudh r of. | ateral assage 43. A

: | o o koo B xrioncfinzendgnin abtanc

| ateral pa %‘gl[e 53 e #g{s_gs t hrough tubi
3"3 Bsyage -tg-metaleebl with tlhe@gs, 11 and tubi ng hanger 19

registerin

will hav § an  Referring to Figure 2, a concave recess 51 js forined at the outer end of lateral
pas‘sagc 43. A lateral passage 53 extends through tubing head 11 for aligning and
registoring with latecal passage 43 . Tubing licad 11 and tubing hanger 19 will have an
orientation device (not shown) to assure rotational dlignment of passages 43 and 53 when
landing tubing hanger 19. A seal member 55 is carried in latoral passage 53. Seal member
55 is generally a peanut-shaped metal inember baving a longitudinal axis. Yt bas an jnner
spherical end 552 and an outer spherical end 55b, with outer ead 3

dizmeter than innerend S5ainthe embkbdmtent shown, Also, it pref:rilz::fajaza:;:
located between the two ends 55a, 55b, waist 55¢ being smaller in diameter than either
of the ends. A passape 59 extends longitudinally through seal member 55, and passage
59 may be flared or have multiple outlets on inner ead S5a. The cross-sectional dimension
of the outer end of passage 43 is larger than the cross-sectional dimension of the flared
_ir‘mcr end or multiple outlets of passage 59. Inner end 555 of sesl member 55 engages
concave recess 51 in a metal-to-metal geal sealing engagement. Inner end 55z also
depresses the plunger in check valve 45 cange jt to open, '

. Ashaltorpressure tube 61 exteads from seal mentber 55 outward through lateral
passage 53.- Pressure tube 61 has a concave recess 63 (hat sealingly engages outer end
55b of seal member 55 in a metal-to-metal sealing engagement, A small retajner ring 62
encircling recess 63 seoures seal membet 55 1o pressure tube 61, but allows rotational
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Orientation device (not shown) to assure rotational alignnent of passages
43 and 53 when | anding tubing hanger 19. A seal nenber 55 is égmﬁtgﬁ hn
| at eral passage 53. Seal nmenber 55 is generally a peanut-shap P
menber having a longitudinal axis. It bas an inner spherical end 55a and
an outer spherical end 55b, with Quter cad 551> being of smaller dianeter
than inner end 55a in the, enbodi ment shown. Also, it preferably has a
wai st 55c | ocated between the two ends 55a, 55b, wai st 55c being smaller
in diameter than either of the ends. A passage 59 extends l|ongitudinally
t hrough seal nenber 55, and passage 59 may be flared or have nmultiple
outlets on inner end 55a. The cross-sectional dinmension of the outer end
of passage #®vemeiit of geal mohber $heelative ¢ poeswé thel6l di Rensiombeb] hiaeaf | ar ed

i nner end o | 1 p] f 59.. I nner end. 554 of seal nenber
55 engages Eoél n %%P%g%%&gﬁﬂ%dﬁéﬁé@ﬁs%ﬁ@gﬁ@gﬁp bé‘é"g]tﬂa "e%gagerrent.
| nner end Smfmmomeaﬁﬁcﬂb@lmﬂﬁﬂﬁhddﬂi&ﬁl@ﬁlbe%%?{@loé{t%’qgﬁmait to

Open. A shaft q% pres;ure tube 61 extends from seal nenber out war d
t hrough | at pngsl ppaion formed dn papspge 33, Sopighlesed EThipempa astnldermeabssbs 63 t hat

seal i ngly epgae&spreihRiuREY andrhcdMcafiiRRt %Pe‘?il |} 8 | -10- et al
seal i ng engggement, A lemI I a!rl-et a?(gir ri n%@ eﬁgs??égﬁ?».nzémﬁe@éagéa secures
t eal menber Bexds ot the eutstend of latesalgessagnid3 aidibeas agabstadonioatakal 67 tGedy 2004

- t 5 RN t ube. 61, P t ube 61
nas a1 ongF e FRERERe AR Gk ik 21 BRBRE bl SHilS ot BaRAls | ocar ed
in |lateral passeagefptsurtabect.i Adapted filllng W s come@aPh Qﬂietfaqigdﬁzlics urrounds

pressure tuhQe.61 and |ocates within a _copical portion forne I n passage
53? Coni cal “S4%f 8 ?sd‘rg?ﬁe'ﬁ%?%‘?’f’f'ﬂ’er?ﬂc‘ﬁﬂ“ flvid prrsfifeen pressure tube 61

and the coni cal pafiig i of tabi Mg R8I 20 FA beboRthtleiel o SHAPHSS the
< .. siring of tubing 23 is lowered into the well. After tubing hanger 19 is made up 10 the
upper end of ihe string of tubing 23, line 29 is connected to tubing hanger 19 and
hydraulic fluid pressure is preferably introduced in passage 27 as illustrated in Figure 3,
The introduction of hydrautic fluid pressure is through Jine 40 and adapter fitting 41.
Lower check valve 45 preveats the outward flow of hydraulic fluid pressure in line 27,
As tubing hanger 19 nears tubing head 11, it will appear as shown in Figure 3. Scal
member 35 and pressure tube 61 may be located in lateral passage 53 priot to running of
hanger 19 but must be backed off from the fully insested position, or tube 61 and seal
ntembor 55 can be inserted after hanger 19 is landed, After tubing banger 19 has been
landed and locked down by a conveationat locking device (not shown), seal member S5
is Inserted into concave recess 63, and pressure tube 61 is inseried into lateral passage 53. |
Retaine ring 62 will hold seal member 55 with prossure tabe 61 during the insertion.
The operator will have & means to orieat tubing hanger 19 rotationally so that

 lateral passages 43 and 53 ate in general alignment. However, due to tolerances, lateral
passage 43 may be spaced a:délly above or below lateral passage 5 3..In Figure 2, passage
43 is shown spaced slightly above passage 53. As seal member 55 i pressed info
eagageinent with concave recess 51, it will rotate slightly as shown in Figure 2. The
Tongitudinal axis of seal member 55 will thus be skewed relative to the longitudinal axis
of passage 53. Misalignment up fo 1/8 nch is allowed in the preferred embodiment.

As the inner end 55a of seal membey 55 enters concave recess 51, it will depress -
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L)

threads at the outer end of |ateral passage 53 and bears agai nst conical

.seal 67 to cause the sealing engagenent. An adapter fitting 751 I may
Mgl 35

be of various types , is on the outer end of pressure tube 6T

fitting 71 may.connect to a variety of hydraulic devices, such as a gage,
val ve or a source of hydraulic fluid pressure. During running oftubing
hanger 19, Bane 29 will be connected to valve 31 as the string of tubing
23 is lowered into the well. After tubing banger 19 is nmade up to the

upper end of the string of tubing 23, fine 29 is connected to tubing hanger
19 and hydraulic fluid pressure is preferably introduced in passage 27 as

illustrated ke plioger of Sheck Filee 49)topatingthieclvidie 43y diimddinits bl dthdicRfgpaure is
t hrough I'ine 40 an&aﬂ]apter féttl' %g@gl[ly Lower check val ve 45 prevents the
outward f| owPBFRERYY ale L e e H"Ip‘? vhe coppected do pgage, pump, wolveigr seenger 19
nears t ubi ng onARydiduiobidd. IdealBRARE SR BOMEN eE LY 48 it SEBlro (RBIDET 55
and pressure tubgy 61 _rcray‘ge | ocat ed inﬁ?!atﬁer Inlf)ﬂz}(s:lgage @Z!J%Bjrﬁggmie&&%unni ng
of banger 161 bt besn sightsecdsufliclentliotform o peal fromithe sphericabeatingdugs 53.0n, or

t ube 61 and ETAtRP ' ter. hanger 19 .is | anded.
After tubi ng3 ajrillges;g‘;'lr%' has B%ggrilh gén%@@g g%gt tgﬁ'(egu‘ﬁﬁﬁgﬁwwlﬂ‘t%ﬂ%?ti onal
| ocki ng devi éeformdhe sdabeindonicslesail G¥erBeropaiatorintyind®ahingd thdhydrGUOPAME T ecess

63, and pressyre 6J, .S tnserted into lateral passage 53. Retainer
g 67, P 1 P e e, riondeB B e fuia ety 4 Bree o ber

i nsertion. ThydreylizrfataionswiallatbaMssagePanmdts. o b&nbt 6%&?9#&%%@5 b
rotationally so | at er assa nd 53 are in general ar gnnment .

1)t h%i! af|&5£ f%as_ 43 a :
However, due™FBPLYRcqntestto flagelo g bingteadi31.43 naybe spaced axial ly above
or bel ow | ateral Wass agsinbehtioh s shb@H RAGS i hown span
slightly above passage 53. As seal grrgﬁ%tg_yro% i%qug’égseﬂgﬁf n oappgﬁgtzﬁerrent
Wi th concaveﬂ'ioé%@@@*d thy art at it iy Betaroclimitedgbutliy suaeeptible v viriouki gianges2. The
| ongi t udi nal wakbdt dRparfifB o BEIES tWiiw\len{i&{“'s be skewed relative to the
| ongi tudi nal axis ofpa ssage 53. Msalignnent cep to 1/8 inch is allowed
in the preferred enbodinent. As the inner end 55a of seal nenber 55 enters
concave recess 51, it wll depress




5 5 MAY 2004 the plunger of check val ve 45, opening check valve 45. This
cadm'ts hydraulic fluid to passage 64. The outer end w || norrghd&%gﬁ
connected to a gage, punp, valve or sone other hydraulic devitée p4
menber 55 will not open check valve 45 until pressure tube 61 has been
tightened sufficiently to forma seal fromthe spherical sealing surfaces
63, 55b and 55a, 51. After pressure tube 61 has been tightened, the
operator tightens nut 69 to forumthe seal at conical seal 67. The
operator may now change the hydraulic fluid pressure in line 29, nonitor
the hydraulic fluid pressure in line 29 or performother hydraulic
functions via lateral passages 43 ang bonnet or other type of closure
menber will Connect to flange 15 of tubing head 11. Wiile the invention is
shown in only one of its fornms, it should be apparent to those skilled in

the art that, it | (.1 but i usceptihl,e to various changes
wi t hout depalr't ?%%%@ge%# Fﬁ%%dlﬂélg](%}gzr%o@ %“L%*‘M@%H‘ﬁ"@ .W*%‘%W%@a e VB 1.
in a wel | heasbuasesticylafiedinthe e, ohetinter fubiild MEmBTERRE aVitdrit JOW Ridagd bor e,
an inner tubul ar nmenber Ian&lech;ln the bore, the inner tubular nenber
having a | at Witk Pert gihaneuferwill of the ipres tybylar membery the iraprpveament casipriging: i nner
tubul ar nenber, the inprovenent conprising: a lateral bore forned in the
outer tubular nenber in general alignment with the |lateral passage in the
i nner tubul ar neridateral bors rmed incdthe gutabiubularguembedin generlalipaben sdithhhs e, t he

shaft having a pqmsa&gﬁrtﬁéqu%Ia@ggmgeroort on an outer end;

a shaft releasably secured in the lateral bore, the shaft havibg a passage
therethrough and a port on an outer end;

a rigid seal member having one end that abuts the port in the shaft and another end
that abuts the port in the ioner tubular member, the seal member having an internal
passage therethrough for communicating fluid between the passage in the shaft
and the lateral passage in the inner tubular member; and wherein
the seal member ends define sealing interfaces with the ports, each of the
interfaces being partiaily spherical to allow some misalighment between the port
of the shaft and the port of the inner tubular member,
2, The wellhead assembly of claim 1, wherein;
- the internal passage of the seal member has a flared inner end.
= 3. The wellhead assembly of claim I, wherein:

the énds of the seal member are convex and the ports are concave,

4, The wellhead assembly of claim 1, wherein:
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a rigid seal nenber having one end that abuts the port in the shaft and
.anot’her end that abuts the port in the inner tubular nmenber, #ﬂ&?&gb
menber having an internal passage therethrough for comuni cat 6
bet ween the passage in the shaft and the |ateral passage in the inner
tubul ar nenber; and wherein the seal nenber ends define sealing interfaces
with the ports, each of the interfaces being partially spheric cal to

al l ow sone m salignment between the port of the shaft and the port of the
i nner tubular nenber, 2. The well head assenbly of claim1l, wherein: the
internal passage of the seal nenber has a flared inner end. 3. The

wel | head assenbly hé imleainbuthr pvadeefimhed beneiRes c g%np,e re
convex and the ports are goncav 4, The V\Iglﬁl hgg{jertg?s%ﬁg%ss C gli"ﬁ'l 1,
wherein: 7 5 MAY W‘F“Fét'?%’@f&’?% wdaassm&emwmmmmpm ses a vertical
fluid passage in fluid communication with the |ateral passage or the inner
tubul ar nenber. 5. The wel | head assenbly of claim 11, further conprising: a
check val ve | cat eHic wellgpd aﬁ%ﬁ‘@?%qfchiml,d'urpimwgmmfg the inner tubul ar
nmenber and positioned to be noved to an open position by contact with the
seal nmenber. 6. The well head assenbly of claim1, wherein: a

cross-secti onal dlammmedciamd1ﬂmebt@dlﬂﬁlkllphﬁagb&ﬂ‘$lﬁﬁﬁwpﬁﬂabﬁrin@fﬂ@erraﬁd‘b“' ar
menber is greater t% %eal [ n |nterface than a cross-sectional

di mensi on of the |R‘i’ﬁ‘é’?“ g "‘B‘I‘)"? af‘r‘??@rﬂ?&!“%h&%@@tmfhtmdmnbmnber 7.
The wel | head assenbly of claim1, further conprising: a downhole safety

val ve suspended bel ow t he i nner tubul ar nmenber and in
6. The welthead assembly of claim 1, wherein:

a cross-soctional dimension of the lateral fluid passage of the inner tubular member
is greater at the sealing interface than a cross-sectional dimension of the inner end
of the internal passage of the seal member.,

7. The wellhead assembly of claim 1, further comprising:
a downhole safety valve suspended below the jnner tubular member and jin
communication with the lateral flow passage in the inner tubular member for

receiving hydraulic pressure throngh the lateral bore in the outer tubular member.

8 A wellhead assembly comprising:
a wellhead housing;

a lateral fluid passage located in the wellhead housing having s port on an innet
end;

a hanger landed in the wellhead housing;

alateral fluid passage located in the hanger and having a port on an exterior of the

8




communi cation with the lateral flow passage in the inner tubular nmenber for
.receiving hydraulic pressure through the lateral bore in the N@g gp@ | ar
menber. 8. A well head assenbly conprising: a wellhead housingéj X

fluid passage |located in the well head housing having a port on an inner
end; a hanger |anded in the well head housing; a lateral fluid passage

| ocated in the hanger and having a port on an exterior ofthe 8 5 MAY 2004
banger; and. a seal nenber having an inner end and an outer end, the inner
end being in sealing engagenent with the port ofthe hanger, the outer end
being in sealing engagenent wth the port of the housing, the seal nenber
al so having an i ntighpe asdassage comuni cating the two ends, each of the
ends and each of the ports being partially spherical to accommpdate sone
m sal i gnment between the ports. 9. The wel | head assenbly of claimS.

wherein: the Intermhlmmfmhmeﬁmaﬁ%ﬁ%éndhaéuﬁe.féngbaﬁgh@% end.

10. The wel |l head assenbly of claim$S, wherein: the ends o sea rrenber
are convex and thee"ﬂwwlé‘@%ﬁwm‘ehi’!gﬂ theouigs pndhsing insedisgiigpgahent | ai m 8,

wherein: the Nangegf ietyae ofAREISBESNE s hich Al aide il RESRANG Mlieelh Ul

communi cation with I'at eral pas age hanger .
assenbly of cl ai m ®mniupicatieg thebyoenis tach of the erdeand eadinfmelpouabfﬁtgpamaﬂhe

lateral fluid pas S%ggricg{totaggoﬂ%&ﬂ%rso%@ﬂﬁﬁ Rilotd %ween?.he ports.

9, The wellhead assembly of claim 8, wherein:

the internal passage of the seal member has a flared inner end.
10.  The wellhead assembly of claitiy 8, wherein;

the ends of the seal member are convex and the ports are concave.
11. | The wellhead asgembly of claim 8, wherein:

the havger further cuinprises a vertical fluld passage In fluid communication with
the lateral passage of the hanger,

12.  The weilhead assenbly of claim 8, further comprising:

a check valve located in the lateral fluid passage of the hanger and positioned to

be moved to an open position by contact with the seal member.

13.  The wellbead assembly of claim 8, wherein:

a cross-sectional dimension of the lateral fluid passage of the hanger is greater at
the port of the hanger than a cross-sectional dimension of the inner end of the

9



be noved to an open position by contact with the seal nenber. 13. The

wel | head assenbly of claim8, wherein; a cross-sectional dinmengi he
5 MY Rhner

-

»

| ateral fluid passage of the hanger is greater at the port o

than a cross-sectional dinmension of the inner end of the 9 5. MAY 2004

i nternal passage offhe se d nenber. 14. The well head assenbly of claim 11,
wherein: the lateral fluid passage of the well head housing is toasted

w thin a tubular nmenber releasably secured in a |lateral bore fn the
wel | head houses the s e a 1 nenber in the well head being | ocated on an

i nner end of the tubular nenber. 15. The wel | head assenbly of claim8,
further Conpri singiteraal gassidaq | ve suspended bel ow t he hanger and
i n conmuni cation with @the |§?%$§¥%%%g¥@ passage in the hanger for

recei ving hydraulic pressure through the lateral flow passage in the
wel | head housing. TESw senbly conprising. a well head housing;
| ateral fluid passage6?%%@%%%a?ﬂm%%@“&2W%ﬁﬂﬁd housi ng baying a port on an
inner cod; a hanger landed in the well head housing . a lateral fluid

passage | ocated ig, t]F@”p er. and ving a port on an exterior ofthe

hanger; a verti cal efb;:l dﬂg'gsp§§6%° f’g@‘&t‘@gh@ﬁ honsiughisrlgesedawithih i fubigiedl COT t NU

caf lon with the el atleasidcagfedinaldi@aBeHRACH: check val ye | ocated hi
'Bﬁ'% pOSI ﬂ%"ﬁ‘g‘g"‘{ﬂ&& theseal

the lateral flui ssa of the hanger a
: dmé)maber mqge wellhead being l(?cated on an inner end of the tubular member

15, The wellhead assembly of claim g, ﬁl:thcr@prising: |

& downhole safoty valve suspended below the hanger and in comﬁmnication with
the lateral fluid passage in the hanger for receiving hydraulic pressure throﬁgh the
Iateral flow passage in the wellhead housing.

16, A welllicad assembly comprising:

a wellhead housing;

2 lateral fluid passage located in the wellhead housing having 4 port on an inner
end;

——

a hanger landed in the wellhead housing; -

alateral fluid passage located in the hanger and having a port on an extedor ofthe
hanger; |

a vw fluld passage located in the hatger and in fluld conmunication with the
lateral passage of the hanger;

3 check valve located I the Jaterat fluid passage of the hanger and positioned to

10
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10 5 MAY 2004 - be noved to an open position by contact, wth the seal
.menber; a seal nenber having a partially-spherical inner end
partially-spherical outer end, the inner end being in seali n?%&g%nt
with the port of the hanger, the outer end being in sealing engagenent
with the port of the Musing, the sear mnenber al so having an internal
“passage communicating the two ends, each ofthe ends and each of the ports
being partially Spherical to accommpdate sonme nnisaligment between the
‘ports; and a downhol o safety val ve suspended bel ow t he hanger and in
eommunl catlon with the vertical fluid passage in the hanger for receiving
hydraulic pressure through tho |ateral flow passage in the weld housing.
17. The wel | head b&m%t%ﬂdfpc%p@ltmniﬁ,com.nﬁﬂhnhesehlhﬁe;ﬂ,u@};ernaI passage has a
flared inner end. 18. The wel | head assenbly of claim 14, wherein: the ends
of the seal rrenbe;‘;re convex and the ports are concave, 19. The wel | head
assenbly of cl ai msébmemberiiaving a @ritalloSplesieg tna2ad i;ﬁggﬁ' paf:t he | at er al
fluid passage of ot 7sh e?ﬁig porz%[glgL 1 g?"e’t@é@?‘”ﬁ uid

th anger i reater at j
passage than it W%é&@%ﬁ%h&%ﬂﬁ%ﬂ@i%&aﬁﬁmﬁéﬂﬁhﬁh@pm efulic bingef) ehel Nt er nal
passage of the sefier drbahe irfalink &) cﬁ@ﬁ-ﬁ’l nbly,.of claim16, wherein:
the lateral fluid SsS geh%f th_eEvve %ad ougﬁa}gml %é/tlhf')@g?sé% @%%ﬁ#n a
tubul ar  nenber mﬁ@ﬁ%@@ hpviggenptsenal prssage conmmmlcathgy the fwo dnlie cidldriead
housing, the sedehds dnd each of the ports being partially spherical to accommodate some
migalignment between the poits; and

a downhole safety valve suspended below the hanger and in communication with
the vertical fluld passage in the hanger for receiving hydeaulic pressure through the
lateral flow passage in the weflhead housing.

17.  The welthead assembly of claim 16, wherein:
the intetnal passage has a flared inner end,

18.  The wellhoad assetnbly of claim 16, whotein:
the ends of the seal member are convex and the poris are concave,

19.  The wellhead assembly of clalm 16, whercin:

a crogs-sectional dimension of the lateral fluid passage of the hangec is greafer at
the port of the lateral fluid passage than a cross-rectional dimension of the innes
end of the internal passage of the seal motnber,

20.  The wellhead assembly of claim 16, whereln:

the lateral fluid passage of the wellhead housing is located within a tubular
member releagably secured in a fateral bore in the wellhead housing, the seal

11



5 MAY 2004 - nenber in the well head being | ocated oh an inner end of the
.tubular nenber. 21. A nmethod of |anding an inner tubular nenbegn%ﬂgg guter
t ubul ar ‘nenber of .a well head housing and providing a fluid co 9|on
fromthe exterior of the outer tubular nmenber to bel ow the inner tubular
menber, the nethod conprising: providing a lateral flow passage in the

I nner tubul ar nenber that communi cates below the inner tubular nmenber;
formng a lateral bore in the outer tubular nmenber; orienting the |ateral
‘bore in the outer tubular giber with the lateral flow passage of the ewer
t ubul ar nenber and | andi.ng the inner tubular nenber in the outer tubular
menber: i nserting Ee@gsin fspsHhead helug legptedpniap inser cad of the wbulpsmeseher.i al | y
spherical and an outer end that is partially spherical, into the |ateral
bore of the outer tubular nmenber and pushing the seal nenber so that the
inner end is i sbangthpy efdandieean inperubulagenembenin mmouterttetulenakendfer ohe

menber ui i n AR aoapag O bREhe b B RSB e S ron It e N oLt o1

end. 12 tubular member to below the ianer tubular member, the niethod comptising:

providing a lateral flow passage in the inver tubular member that communicates
below the inner tnbular member;

P

p—

forming a lateral bore in the outer tubular member;

orlenting the lateral bore in the outer tubular member with the lateral flow passage
of the intier tubular member and landing the inner tubutar member fn the outer
tubular member; '

inserﬁng a seal member, having an inner end that is partially spherical and an outer
end that is partially spherical, mto the lateral bore of the outer tubular member and
pushing the seal member so that the inner end is in sealing abutment with a port on

an outer end of the lateral flow passage in the inner tubular member; and

sealing the seal member within the lateral bore of the outer tubular member with the

outer end.
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