| 1 JAN 2005 1 VALVE ASSEMBLY FOR HYDROCARBON WELLS Field of the Invention
This invention concerns a valve assenbly that may be used for exgnple to
vent fluid from or to inject gas into a well annulus. Inventio‘fri B@bﬁkyr
Annul us val ves are used for injecting pressurised gas into well annuli,
such as during petroleumproduction usi ng gas lift. They are also used to
bleed fluid fromwell annuli, to prevent pressure buil dups that would

ot herwi se danage th ' Fpm’*ﬁﬂ ' cheannul us val ves
are situated in a c§%QU|tqg$?Qﬂ%?%ghphroug FH%QnggqvﬁngSof a wel | head. .
Regul atory authorities generally require that at |east two i ndependent
pressure barriers are provided in' series between the pressurised vol une
wi t hin t Haelgeofithe haventiomye| | exterior. In the case of annulus val ves, an
annul us Sﬂ'}ciﬂ&(ref{%ﬁ/ Sorfk@ilsty! &5’&%9&9{&?9{ ?rda?.bteh&e@ﬂﬂ"élx% leSto YEAEMiHFRA, t O
provi de the necessary primary pressu € barrier. Replaceﬁent or servicilng
of the "anjyé itfjed ghelilo ualelleannalug. | engt hy and expensive operation, as it
will require renoval of the tubing and tubing hanger. :Summary of the

I nvention In one aspect, present invention. provides a well valve assenbly
conpri si a _passa ndi ng through a side wall of a wellhead; and
first. aﬁgvg%@%ga%@éé-ﬁeach positioned to selectively open or close the
passage, Afifulus $QeeNdrevadedefor injudtihghpiesiribar ghe thtd wdlhenidis Sage as doviag ds
the well interior with respect to the first valve, and being installable
and r et r ipstraleum preductism usiee gasdifh gEhey arpalse asag bleed fluid from well annuli, to

prevent pressure buildups that would otherwise damage the casing program.

Conventionally, such annulus valves are situated in a conduit extending through the side

wallofa wellhead.

chulatory authorities generally require that at least two independent pressure barriers are
p_rovidéd in series between the pressurised volume within the well and the well exterior.
In the case of annulus valves, an annulus safety valve positioned downhole in the annulus
is oﬁen used to provide the necessary pnmary pfessure bafrie;. Replacemcnt or serﬁcing
of the annulus safety valve is a lengthy and expensive operatiéﬁ, as it will require removal

of the tubing and tubing hanger.

:Summary of the Invention _
; | In one aspect, present invel{tion provides a | ‘
well valve assembly comprising a passage extending through a side wall of a wellhead;
-and first and second valves-each positioned to sclectively open or close the passage, the. .
second Vﬂve in use being located in the passage, towards the well interior with respect to
 the first valve, and being installable and retrievable through the passage. The second

. valve. may therefore be removed for répair or renewal without disturbing other wellhé_a\d_

o componentssuchasthetubmg hanger andtubmg Re[auvely compa’ct,hghtwelghtand TR

- unsophisticated pressure containment equipment, such as a lubricator of the kind normally

“used to.install VR (valve removal).plugs.in surface wellheads, can be.used to maintain,



valve. may therefore be renoved for repair or renewal w thout djsturbing

ot her well head 'conponents such-" as"the tubing' hanger and tdbﬂngh&thﬂ@S
Rel at.ively -conpact.;-: lightweight:an -unsophisticated pressure .
cont ai nment equi pnent, such-as a lubricator of the kind nornmally used
torinstall VR-(valve renpval) -plugs ..4n surface wellheads,. can be used
to maintain.. 11 JAN 2005 2 pressure integrity of the well and mani pul ate
t he seco a4 ' ' | kit | The,: nd
ol Ve T B e R e P e PR B0 POGGSERE TS
‘there isthopsssagk.to disturb the first valve either, and the first valve is
therefore still available to close the passage. The second valve is
preferably renotely, for exanple hydraulically, actuated. It may be

bi assed t PHELEorRAIVe!hAS ASRNARIEENd Fritiid Mol the ARt Gaifd 3itha Of the

- passage. The closure bias may be provide y one or nore Belleville
springs dmettds rfd ned fr distniy ehe The vdbed kither) hwd shpr firegy svabwey isbtheredoigedili N a
chanber isojgéed fromthe passage and fromthe well exterior, to avoid

pr obl ens 2pil %Fﬁﬂ?ﬁ§¥FBﬁ$m¥%osion and corrosion. The second val ve may take
the formof a check val ve cl oseabl e by engagenent of a closure nenber with
a valve seat to forma netal to netal seal. The closure nenber is

- pr ef er ablThesletalabiave is prefenibly asmotalyy éorbadyple pceanliedily, mciuatdp ais s8gcbe A
hydraul i ¢, chapber y be defined between the closure nenber and the body,
for act ui’!"rsé &?W%Iﬁg%hﬁaﬂwd nerationy | tgsprowidadm satenelpsiae of| the ipassege. bBey by a

Carrar $ ; ! . e . Vi
Cloure. IR bihg iRy b8 pipvideatly B enk benl A Biing Bh il Bl fiEGeuRE R
annul ar | peRbdlle spridps rayche Honbel inGf chardbbeisclated fon tHEgiEb&ie and froRethasvdmol | ow

so as to conprise an open end and a blind end, a shoul der being forned
exterior, to avoid problems of contamination, erosion and corrosion,

The second lvalve may take the form of a check ‘vélve closeable by engagement of a
closure member with a valve seat t6 form a metal to metal seal. The closﬁi‘c member is
prcferably 'slidablg in 2 tubular valve body, rece_i{red in the péssagé. Ahydrauhc chamber
may be defined between the closure member and the Body’, for actuation of the valve. The
closure member may be held in the body .by' a retaihe"r 'cartﬁdge, a ﬁ;fther l_iydraulic
chamber being defined between the closure member, Body and cartridge.

The valve seat may, be _férmed.anuularly_ about. the. body .intel'ior;_"thez closure. member. . ..
- being hollow so as to compﬁse an open end and a blind end, a shoulder being formed

about the blind end for co-operation with the valve seat, and radial ports extending from

an exterior s;urfaqe of the closﬁrc member behind the shoulder, to the holiow interior of

the closure member.

Further preferred features of the invention are mn the following description of an

" illustrative embodiment, made with reference to the drawings, in Whiqh: '

Fig. 1 is a schematic layout of part-bf-a' well, shéwiﬁg first and-second valves used for gas - -

injection and alternative first and second valves used for pressure bleed down;



about the blind end for co-operation with the valve seat, and radial ports
extending from an exterior surface of the closure nenber behigdjbgzx

shoul der, to the hollow interior of the closure menber. Furthér Méﬁg@
features of the invention are in the follow ng description of an
illustrative enbodinent, nmade with reference to the draw ngs, in which:
Fig. -1 is a schematic. layout of part. of a well, showing first and,
second val ves- used for gas injection and al ternative first and second

val ves used for pressure bleed down; 1 1 JAN 2005 Fig. 2 is a detailed
cross- sectligr ik detdled exswreeotiah o&thesheond vialvet shownpe thqeitposition; Fi g. 3
corresponds to Fig. 2, but shows the second valve in the closed position; 5
Fig. 4 is a cross- section t hrough a wel |l head, showing the first and second

val ves, angg 3 @reSpctROVSFR. Mtk Bt AE sQondl UQI% ﬁ%@ﬁ:l&s&%osfn%n' nstallation
and retri eval of the second val ve. 10 The hydraul i cal l'y oper at'ed wel | head

annul us gheck valve form ng the second valve in the preferred enbodi nent s
is an alt natJve neans. of oVi d| rrier, typic i ed by use
of a downHobé IS&ﬁFﬂfﬁéP"t@&f@t%ﬂ} @g %h‘?}?"ﬁpg merfé&‘ﬁ?a ‘?‘Pééé’pﬁg"é’ﬁs‘ﬂfk‘}e and
time consum ng process of annul ar safety val ve replacenent in the event of
failure. The left 15 hand side of Fig. 1 shows the first valve 10 nounted
t o t he welRifpeashowsubnmgiputatgresr labdcatgaiokbfor instalréivatand a¢thigvil dithatedndt 14.
The first. valve may be for exanple a 3 inch (76.2m) gate val ve of
convent i oifdV® orm The tubi ng hanger supports tubing 16 so as to define a
wel | head,annul us 18 between the production casing 12 and the tubing 16. A
downhol e packer 20 seals the |ower end of the annulus 18. The tubing is
provi ded WHethydraulically operated welthead annulus check valve forming the second valve in the

preferred embodiments is an alternative means of providing a barrier typically supyii‘ed by
use of a downhole annular safety valve, thus eliminating the expensive arld time
consuming process of annular safety ve}ve replacement in the event of failure. The left
15 bhand side of Fig. 1 shows the first valrre 10 mounted to the wellhead, tubing Ah'angcr and
packoff, schematically indicated at 14. The first valve may be for examplé a 3‘incl‘1
(76.2mm) gate valve of conventional form. The tubing hangér supi)orts tubieg 16 50 as to
define a weﬂhead anmulus 18 between the production casing 12 and the tubing 16. A
downbhole packer 20 seals the lower end of the annulus 18. The tubing is,pi‘oxrided with
20 gas lift valves 22. A two inch (50.8mm) gas supply line 24 is connected to the first valve
| “10.for supplying pressurised gas to.the aﬁnull_l.s_.IS and thence to the gas lift _Valires 22, ...
The second valve 26 is connected in series with the ﬁrst valve 10, inside the wellhead

wall (not shown).

25 The nght hand side of Fig. 1 illustrates an alternative embodiment used to bleed off
annulus pressure. The second valve 26' within the productidﬁ casing 12 is again
connected to the first valve 10' (for example a 4 inch (101.6mm) gate valve} mounted to
the production casing 12. The first valve 10' is in turn connected to a bleed nipple 28,

. : instead of the gas supply hine 24. In either embodiment, the second valve 26, 26' replaces -

- 30 and elumnates the-downhole annulus. safety valve 30 indicated in chain dotted lines. -



20 gﬁs }ift valves 22. A two inch (50.8m) gas supply line 24 is connected
to the first valve | O . for . supplying ..pressurised, gas. t4o4th
T coAN.2005

annulus. -18 . and thence to .the.. gas.: |ift valves 22. The's
26 is connected in series with the first valve 10, inside the well head wall
(not shown). 25 The right hand side of Fig. 1 illustrates an alternative

enbodi nent used to bl eed of f annul us pressure. The second valve 26" within

the produygtion casin ] S.agai onnect.ed t.o t.he first v Lo for
xampl o Sl R g2 S g P RBRreRe B ol stB i N
12. The -thé 5%511 Yokt AQhows in Fiy. RUAILWEAS MG B GabdfréelPHReskhtho Phive 28 his

I nstead of the gas supply line 24. In either enbodi nent, the second val ve

26, 26' ragplatioepre3auransiprogidedivirat pert BAendbewiBheadddn When adugtionypressaieve 30
indicated in chain dotted . ljnes.,, 1.1 JAN 2005.4 .The.second,valve 26, 26
i s hydr adf VE4F ’WrdB%‘fv Fé%lx ioﬁ&%?‘a\% IP%SPJ_}"& ?’8#’@“}12 DT Ho%aRY TP HC ¢ he
' 0pen posiim A9 6si0clbdpdEitiod: (s FigVs)) grdveftind oW arduii 8R!l valverodigh the
valve. This actuation pressure is provided via a port 32 on the well head
14. When 'Bdltaedel dasigm essure is vented, or inadvertently lost, belleville
springs 34 wthin the valve assenbly return the 5 valve 26, 26' to its
cl osed position (see Fig. 3), preventing flow through the valve - i.e. a

‘fail-clog gécog‘gﬁiogﬂhs £ 21%‘%@& aPRWEnSh bikufY Al SedindSorany #Alle 262@nTuie ful |

stroking of t val ve 26, 26'. This second port may al so be used as a
means of ssteomlgorgmaydlish bk dsatpstdmenslof etrating ent hdlding Thevaerdostdval ve 26,
26' conprises a closure nenber in the formof a piston 38 and a tubular
val ve BBdy 40 in which the piston slides. The body 40 is held in the

E33§ agg. ﬁlihc QbR GarvB 26N 96l fHR8d 2 tbsitcdQeBbl i (Y 55K BPalpHt6RAS afid-a The

tubular valve Body 40 in which the piston slides. The body 40 is held in the passage 41
foﬁned in the wellhead 14 sic_l_e wall, by screw threads 44. The body 40 is
circumferentially sealed to the wall of the passage 41 by annular elaétomeric se‘al.s 46, 48,

15 50. These act as a backup to a metal—to-metaLséal formed between corresponding
tapered s'houl-de_rsl49 z_ind 51 .on the body 40 and passage 41 respectively.

The piston is held in the valve body 40 by a retainer cartridge 42. An annular region of

the piston 38 on which the belleville springs 34 sit is isolated from the passage 41 by

20 anﬁular seals 52, 54, 56. This is to negate the effect of pressure end load on the piston

;- - = --- -annulus- during normal operation, and also -protects the belleville springs from flow. .. ...
| through the check valve. The body 40 includes an annular valve seat 58 that co-operates
with a shoulder 60 on the piston 38 to form 2 metal to metal seal when the valve 26, 26'1s

closed. An elastomer backup seal 59 is provided on the piston 38, co-operating with a

25 cylindrical seal surface 61 in the body 40. Radial ports 62 extend from behind the seal 59

and shoulder 60, to a hollow interior of the piston 38 and retainer cartridge 42, having an
outwardly directed blind end 64, and an open end 66 communicating with the annulus 18.

This provides a flow 'path through the check valve 26 when the piston shoulder 60 is

" moved away from the valve seat 58 and the backup seal 59 is moved away from the seal

"30 surface 61.



circunferentially sealed to the wall of the passage 41 by annul ar
el astoneric seals 46, 48, 15 50. These act as a backup to a

_nmetal -to-netal -seal fornmed between correspondi ng tapered shoul‘aeir SJAM 3985
51 on the body 40 and passage 41 respectively. The piston is held in the
val ve body 40 by a retainer cartridge 42. An annular region of the piston

38 on which the belleville springs 34ssit Is isolated fromthe passage 41
by. 20 annul ar seals 52, 54, 56. This i"s to negate the effect of pressure

end | oad on, t he t | A4S e FelmoRe gl tmeaaht 39 -
‘protects LA elf‘{%reg ?‘f"éld?@% % 26% ﬁme@ggw " hrough the check valve. The

body 40 i nelhrwtlags used f@rnnmlhnowaid\mnsweihpf sglaeengellhcel YR OGS b% YSHEARN R shoul der
60 on the R'@%‘sagnr t?fger ttoglaw cf{nst‘%‘oke @@;gh%mﬁs%ﬁml I(W“%r i F@]Elﬂ'ﬁds\éethQG 26' is

.cl osed. An up Seal I'S provi on the pis

co- oper at i Bgrestdf i 25 \&Wel 100 10’ damadeesiiffidently duee ®1dr1ﬂnth@ prsomsbRivesdP. Radi al
ports 62 extend from bhe Qd the seal 59 and shoulder 60, to a hollow
interior dROtHe ‘B’I’%]t“(ftlﬁsi%% and retainer cartridge 42, having an outwardly
directed blind end 64, and an open end 66 conmmunicating with the annul us

18. Thi d fl th th h | t
Shoul dor 6B eianEFoi ‘ehagmrr e AsbRe U 06 LT i 2Tl HESRIRAE B °1 oo

is noved avay Ad %o&:@c&ﬁ@&ot BRgs W2 Bﬁﬁﬁ \fﬂye 10° lis BdltddZﬁ)@S a&aptéﬂ"% paef erred
second val ve 26,

is installed and h a [.as
currently biakingplatd Hswoatamng tb‘?\b]é?ﬂ)‘“i’l& gtﬁé E)lﬁl? §5tsl eir?ﬁl IV% pl ugs
i.e. usi ’]g gﬁ ¥E?)r ! Eérhéﬁ@?o? 'Ehgse {&%'VMla@BmSIyI’IOK%&'S §1hﬂﬁugheﬂithﬁatiher st

val vel bore 68 of eflrs Valﬁ/zg’ﬂ'lgeh 10" is
made suf fi dilekingplatettfe r@&ﬁcdﬂ(bbf@ and dlange copRECHR Adhogss supg YZI%PG own in

Eb.gsl Szbgl adap f er7r4 c{:gnes(%l cﬂgg/ 8Pt SRFRRINESL B cofthid MEksedddd Qhlvé e, Hith $te val ve

gate of the first valve 10’ ciosed, during the installation/retrieval process, as further
described below.
15
For retrieval of the second valve 267, a lubricator tool 82 as shown in Fig. 5 is used. The
tool 82 comptises a mounting flange 84 of the same configuration as the blanking plate
76. A shaft 86 is rotatable in and linearly slidable through a central aperture in the flange
84. The shaft 86 is sealed to the flange 84 by a suitable packing 85 and has a socket 87 at
20 one end and a drive formation 88 for engagement by a wrench or the like at the other.
Imtlally, the first vatve 10" is closed. The ﬂange 84 of the tool 82 is bolted and sealed to
the adapter 74 in place of the blanking plate 76, with the socket 87 extending into the
" cavity 80. The valve 10’ is then opened, and the shaft 86 stroked through it (if necessary
using suitable hydraulic, screw jack or like means to overcome any pressure within the
- 25 adapter 74). A drive profile 92 inside the socket 87 is thereby engaged over a
corresponding non-circular (e.g. hexagonal) profile 90 on a nose portion of the second
* valve 26°. Spring loaded balls 94 engage in a detent groove 96 to retain the socket 87 on
the profile 90. Torgue is then applied to the drive formation 88 to unscrew the threaded -
connection 44 and free the body 40 of the second valve 26 for withdrawal from the
30 passage 41 in the wellhead 14. The second valve 26 can now be withdrawn into the

cavity 80 by stroking the shaft 86 back through the fixst valve 10°. The first valve 10° can



14. An opposite connector flange 72 of the valve 10" is bolted to an
adapter 74. A Dblanking plate 76 containing the bleed nipple Zi IS 2 |t ed
to the distal end of the adapter 10 74. The arrangenent for th Ba& %JZDUS
“injection valve assenbly 10, 26 is simlar, except that the blanking plate
76 is replaced by an end flange connection of the gas supply pipe 24. The
adapter 74 defines a cavity 80 of sufficient size to contain the second
~valve 26', with the gate of the first Wal ve 10' cl osed, during the

installation/retrieval process, . as furthe CLi LtinbAhE ol
retrieval of thﬁ%ge E'Q&%nﬁ‘[)dvtg? é%co%"'?[v%refnﬁﬁ?c{fé% gt?e {al‘cl)%&fj%gggg%sthncj%m_i nFig 5
is used. Thefialee8k 8 ROMBBLSES Instaiation dfnget loarefubigzed sécond walsedfd is the

configuration as the bl ankin lafe 76, A shaft 86.i . l.e. i.n.and
linearly slitegFeck the dbRYR Péocg@ﬁ%rtgff noge OF fhesEeord VilKe ﬁ%‘? 3‘%@%%@% ' ?htge shaf t
86 i s seal edgdcRettdte afd MBGE0R4 viive 26SHHidpatall entp dekianiyy 85 peoctohasrimgsotket 87
at 20 one end and a drive formation 88 for engagenment by a wench or the
like at the enakieg of the tapkflaggq 84 totheeadppierd val ve 10' is closed. The flange 84
of the tool 82 is bolted and sealed to the adapter 74 in place of the
bl anking plate 76, with the socket 87 extending into Lhﬁ cavity 80. The
val ve 10' i sRetrieval opéinstillationcpfithresesprif 12l we2OsRTPSRES D PG e $f8cessary
using suitable ' ERGKm e ddbitE TMTBNEstiIRLOY ST ROWB] SIYTLPr essur e
within the ﬁ‘g’f’%g%%%%f)ﬁ&iﬁgﬁ ve pr of i I% 92 inside the socket 87 is
t her eby engagedndvare %6, 26 mtse Sprondh inyleprodent pressyresharres thgt allogs Ayl YIV6r of i 1 e
90 on a nose portion of.the s 26' . Spring | oaded balls 94
engage in épdgﬂ@ﬁp%ﬁfﬁg$%@@% %P@§?§¥%&%ﬁe socket 87 on the profile 90.
Torque is then applied to the drive formation 88 to unscrew the threaded
connection 44 and free the body. 40 of th acand wal ve o260 587 Mi;EREr ava
fromthe 30 p“ég‘g‘é%j'ethﬁfe‘?oﬁgt% Ve Iqaﬁlélélarthig@%%eg %e%eglﬁdg\%ﬁ}% e§’6¥e c angnow be
Wi t hdr awn i nty@sidaenydemmuidly a8Qathy cisetk oXvagpéchly stimble ftusbae k ptepruoigeedt he
first valve {fglv'e, (;rtl?fg d];sligrzg tforvtgtl, s\,gcezonldovalv%?vrhl be readily apparent, to suit other uses. For

15 example, the second valve may be a flapper type valve, installable/retrievable through a

first valve which takes the form of a 3 inch (76.2mm) gate valve, this arrangement being

particularly suitable for gas injection purposes.



Z | JAN 2005 6 then be closed, and the second val ve renoved fromthe
cavity 80 by unbolting the tool flange 84 fromthe adapter 74
Installation of a new or refurbished second valve 26" is the IéLeLQéJQQUS
t he above procedure, the nose of the second valve first being | oaded into
the socket 87, and the second valve 267 being fed into the cavity 80 prior
to securing and 5 sealing of the tool flange 84 to the adapter 74.

Retri eval capdM$ist al | ati on of the second val ve 26 proceeds in a simlar
manner, the gas supply pipe 24 being disconnected fromthe adapter 74 for
installation of the tool 82. The second valve 26, 26' also fornms an

i ndependent pressus rrd ] fd : : 40 be
readily eg'c han‘g‘e Hlé%a%f %éfc’%]ﬁglkﬁbpﬁsinﬁg%gﬁg%eééﬁdéyn%h%@%? ?Iégﬁ’ér%l?‘?fcﬁ arly
descri bedwanhéa€g} agd dirftaind sdconddalveeehdt poditignedhivasbedyelhwdemol ickat Ithe
actuated check val ve especially sujtable for use as a pressure gLeed
val ve, Gt hessagde dhegirsondvalvedndise bamsviasaied i the n9esageareAs 4pp Al dpterioh sui t

Rt e B L S L

inch (76.2mm) gate valve, this arrangenent being particularly suitable for
gas injection purposes. 1 1 JAN 2005 7 CLAIMS 1. A wel |l valve assenbly

conpri si ng- a pés¥sle valve eracmblyt ¥ defippdainsjcipdmpdy Whereiny theyseeandarrlvea dd
first d. d I i1 | ectivel I the 5
irst an S§ﬁ§€%3ﬁ§n¥§ﬁvﬁﬁgﬁm&9 i %ﬁﬁggﬂkg sel ectively open or close e

passage, et ve'inu oCated in the passage, towards the
well inferior wth respect to the first valve, and being installable and
retrievabl e through the passage. ) ] ) .

3. A well valve assembl% as defined in claim 1 or 2, wherein the second valve is

biassed towards the closed position.

4. A well valve assembly as defined in claimn 3, wherein the closure bias is provided

" 15 by one or more belleville springs and/or fluid pressure.

5. A well valve assembly as defined in claji_n,4, v}herein, the belleville springs are

housed in a chamber isolated from the pdssage and from the well exterior.

20 6. A well valve assembly as defined in any preceding claim, wherein the second

valve is remotely actuated.

7. A well valve assembly as defined in claim 5, wherein the second valve is
hydraulically actuated.

25
8. A well valve assembly as defined in any preceding claim, wherein the second
valve comprises a check valve closeable by engagement of a closure member with a valve

seat to form a metal to metal seal.

30 9. A well valve assembly as defined in claim 8, wherein the closure member is

slidable in a tubular valve body, received in the passage.



2. Awell valve assenbly as defined in claim1, wherein the second valve is
installable and retrievable through the first valve. 10 3. A well valve
assenbly as defined in claim1 or 2, wherein the second valve]ﬂskbg$p?g@§
towards the closed position. 4. A wel | val ve assenbly as defined 1 n clarm
3, wherein the closure bias is provided, 15 by one or nore belleville
springs and/or fluid pressure. 5. A well” valve assenbly as defined in claim
4, wherein the belleville springs are housed in a chamber isolated from
the passage and fromthe well exterior. 20 6_ A well valve assenbly as

def i ned i h0.any Apretiedilng asdeaibily awldefigidid bRirh &% GMtbreinal ¥firhdlid SIRLIRE Ys
act uat ed I ve assenbly as defined in claimb5, wherein the

wel |
second vaﬂ?@lqﬁ\é’eww EIF]"é‘é‘IeII?m%hﬁfGﬁ@%bOQB» fgr agkuajiin| of vl wadveassenbl y as
defined in any preceding claim wherein the second valve conprises a check
val ve cl oseabl e by engagenent of a closure nenber with a valve seat to

forma msethl té well shlve@sdembdPaOdeicdeh blaltalbwr 185 aB8RINtha slod@kiRGHAbd s Cl @l M
8, wherein the closure nember is slidable. in a tubular valve body,
recei ved RidtiRethsabediyby a retgingr 2@@5(18, pofurthendlyfirauh¢ \chamberebdihg dedinedf i ned

in clai ml? ﬁg?gl%(f@o g(;l)rﬁglrn%?ll gﬁﬁi %ﬁ!ﬁsva?\%l ned between the closure .

menber 5 11. A well valve
assenbly as defi ned inclaim9 or 10, wherein the closure nenber is

12. A well valve assembly as defined in any of claims 8-11, wherein the valve seat is
10 formed annularly about the body interior; the closure memiber being hollow so as to

comprise an open end and a blind end, a shoulder being formed about the blind end for

co-operation with the valve seat, and radial ports extending from an exterior surface of the

closure member behind the shoulder, to the hollow interior of the closure member.

15 13. A well valve assembly as defined in any of claims 1-3, wherein the second valve

comprises a flapper valve.



"held in the body by a retainer cartridge, a further hydraulic chanber being
defined between the closure nenber, body and cartridge. 12.,ﬁwmﬁh$ %ﬁhﬁ?
assenbly as defined in any of clains 8-11, wherein the val ve sea y

formed annul arly about the body interior; the closure nenber being holl ow
so as to conprise an open end and a bligd end, a shoul der being forned
about the blind end for co-operation with the valve seat, and radial ports
extending froman exterior surface of the closure nmenber behind the

shoul der, to the hollow interior of the closure nenber. 15 13. A well valve
assenbl y Abstteéti ned in any of clains 1-3, wherein the second val ve
conprises a flapper valve. 11 JAN 2005 9 Abstract VALVE ASSEMBLY FOR
HYDROCARBON WELLS 5 The assenbly conprises a first valve 10 (e.g. a
conventional gate v Vinlas) raulically
operated, fail safea%%géﬁﬁgg§€e§.-¥E§J§ECon§K%g¢§§{ggV@%p%gides an

al ternative to the pressure barrier conventionally fornmed by a downhol e

annul us safety valve. It is installable/retrievable through_ the first_ valve
10 usi ng B¢ arembly caprss a {sk vabedlG 6rei heomentignab gatst valyR rader sesPhtead

VR (val ve,fiephaceneny hy@aﬁ'l%lly%p%ratéﬂ, fail safe check valve). The second valve 26

provides an alternative to the pressure barrier conventionally formed by a downhole
annulus safety valve. It is installable/retrievable through the first valve 10 using a tool of
10 the type used for installation of surface wellhead VR (valve replacement) plugs.

Fig. 4



