| 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 cgfngwt%ﬁlﬂg{@g}?&r oug ptgﬂg’?}?eﬂwv\gkpsof 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. Repl ACEent of Servi ci ng
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. aﬁ%v?g@%hgagg?ﬁééaeach positioned to selectively open or close the
passage, Adtfulus $806y Srevadedefor injectihghsresiuribal ghe thto rweélhendis sage as doviag ds
the well interior with respect to the first valve, and being installable

and r et r ipstaleum preductism usiee gasdifi gEhey arpalse asahg bleed) Hud frgmy wel apmilbie pe

omoved ot PRkt BT U Rl AR R0 58 oroga,
-1 i ght e Habhciily; SRRORNUAKIvaRes dreiRBfdria Laiiait RARATING hiocRER Me sideich- as
a lubricator of thé kind normally

: wall of a 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_

.. COI'HP o'ne'n'ts-s}uCﬁ-"‘a'S-"-ﬂlé-.--_tubii_lg? 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,



used to:install VR-(valve renoval) -plugs ..in surface well heads,. can be
used to maintain.. 11 JAN 2005 2 pressure integrity of the merﬂ1aqthJ20@5
mani pul ate the second valve into its installed position in the passage.
The second valve may be installable and retrievable through the first

val ve, so that there is no need to dist#rb the first valve either, and the
first valve is therefore still available to close the passage. The second
val ve is : ) anfpL IR JCi : - may
be bias sﬂg%ﬁ{]%rv\lgfggg t){ ﬁﬂ‘em%ﬁllgg gﬁag%si ti on',ﬂ%t%&g{d(a)‘t/%w eﬁ#daal(ﬁ mgg;lg@w%tslﬂé él of
‘the -pasdbgpassdgee cl osure bias nmay be provided by one or nore belleville
springs and/or fluid pressure. The belleville springs may be housed in a

chanber isolated fromthe passage and fromthe well exterior, to avoid
pr Obl €IS Phe SERIRVaRBHA be AR APGRAIR LG THETRPLANS SH3hae By L ake
the formof a check val ve closeabl e by engagenment” of a closure nmenber with

a val ve dbat ismd neod o distuad theo fost edlves eher, Tk tled Gsat ralneisbdkerdfsre still -

pr ef er abl z iidabl.e in a tubular valve body, received in the passage. A

hydraul i & Eﬁ?&%‘l&g’rdq?ﬁg‘?ﬂ%‘;sﬁf@fi ned between the closure nenber and the body,

for actuation of the valve. The closure nenber maybe held in the body by a

retainer 'cartridge, a further hydraulic chanber being defined between the

cl osure rherecondealye énglefeaabily ragetely, HrexamplevieydsaaicallyTaytuabd. {10 mthe
interior;. the closure. . .being holl ow

annul ar | 3() aboyt. the bod menber . .

so as to é"ﬁﬁiﬁff‘%"éﬂgﬁ% seshpositien. donrrride dald safe elague drthe @iassgee-or

about th i i ) ‘ i orts
ext endi ng FriraE R bR i etV WS B 0Bl RN Plnd
shoul der bellevillé epritggsinaay HerHoasédih a0dhanibbeisclated ¥odn tHRIPa8Eage bhd FORT thekefer r ed
features of the invention are in the follow ng description of an

i |1 ust r afK{FEOB 1P SUPIfPRRblemgakcoptaminaien cxasioa and cpresignawi ngs, in whi ch:

Fig: -1 is a schematic. |ayout of part. of a well, showing first and,
second val ves- used for gas

The second valve 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 closure 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;



injection and alternative first and second val ves used for pressure bl eed
down; 1 1 JAN 2005 Fig. 2 is a detailed cross-section of the Sﬁcﬁgﬂéﬁﬁkﬁﬁl
shown, in the open position; Fig. 3 corresponds to Fig. 2, but 5
second valve in the closed position; 5 Fig. 4 is a cross-section through a
wel | head, showi ng the first and second wval ves, and Fig. 5 shows a
mani pul ator or lubricator tool for installation and retrieval of the second
val ve. 10 The hydraulically operated wellhead annulus check valve form ng
the second valve in the preferred enbodinents is an alternative neans of
provi di ng Fag.Bais ridetailty piosabdojios apihicisecbndyalvesshowh ia titospeh gioeitioannul ar
safety valve, thus elimnating the expensive and tinme consum ng process of
annul ar safety val ve replacenent in the event of failure. The left 15 hand
side of Fifge 3leotReyénds REFis! 2 Hut %Wﬁhégec@ﬁﬁl%l?glﬁ ﬂe%[&ed‘?&élmd tubi ng
hanger and packoff schematically indicated at 14. The first. valve may be
for exanple a 3 inch (76 2mm gate val ve of conventlonal forn1 The t ubi ng
hanger support.s tubln defi.ne-.a wel et ween
the pr odudtBdhs a5Egeets éﬁw@iw%%swm& the |sec°a§e4@ i een o t he
| ower end of the annulus 18. The tubing is provided with 20 gas |ift val ves
22. A two inch (50.8mm gas supply Iine 24 is connected to the first valve
| O . for EFigsuppiws aganippiatesaerrlubeckiorgasl for dndtdlatiannud wsrievd &f.thapgtohdence

to .the.. gfs.: lift valves 22. The second valve 26 is connected in series
with the %%t valve 10, inside the wellhead wall (not shown). 25 The right
hand sidge of Fig. 1 illustrates an alternative enbodiment used to bleed off

annul us pressure. The second valve 26" within the production casing 12 is
agai n  conmedtydthulicallynupetatedstveliedad @ndilus (Heok velve fminting the seosril ¢alGd inthen)
gate valve) nounted to the production casing 12. The -first valve 10' is'

in turn coWFiEgebemblimensdea pligspatve pacans me@rp@é&l&ﬁ barfier yaisallyippppied bre 24.
I'n ei ther erbgdh RERnhold G5O @gfe%/alvme,z ﬁluszgmﬁ?iﬁﬁél(iﬁé expensive and time

consuming process of annular safety vg}ve replacement in the event of failure. The left
15 bhand side of Fig. 1 shows the first val.\-re 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 tubiﬁg 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‘oﬁded 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 _Val_'\}.es 22, ...
The second valve 26 is connected in series with the ﬁfst 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. -



- 30 and- elimnates the downhol e annulus. safety. valve 30 indicated in
chain dotted lines. 1 1 JAN 2005 4 The second val ve 26, 26 iAF
hydraulically operated - hydraulic pressure is used to keep it iJu JA@ m
position as shown in Fig. 2, allowing flowto pass freely through the
valve. This actuation pressure is prov‘i ded via a port 32 on the well head
14. \When actuation pressure is vented, or inadvertently lost, belleville

springs within the | ve.assenbly retur.n,the val.ve 26 L loaits
Foseq padieetid ebe s 36 S s EIGI R ShAfRRe 1B Fr B puf BBt l®
'fail-cl gaeopdesdsiton A shERAM FRON! aiRfving fBkrsipdadfredy thry@idithe aivenThise ful |
st roki ng of ?he val ve 26, 26'. This second port may al so be used as a

nmeans of astuatikn prpssurd ihplottided vithe pod B endhowellheadd 4. Wieensedentignpagssarce

26' conpr.,i ses cl.osure er .in the form,of .g.pi.ston 38 and a__tubul ar
Vol ve. bods Vaged iR eRD [ polirals st iR i gl sy e e

- passages 4h v 2, Mol ifs $1BSedsitioRaTeelFigSayd grabehting fyw 8otk tHRIVRARS- ¥d.a The
body 40 is Vecle; cunf elr ent | amﬂ; seglg%d Fo )?ﬁe wal Ig of the %:lassage 41 by
annul ar éfafistlosebddsigrseal s 46, 48, 15 50. These act as a backup to a

netal -to-netal -seal fornmed between correspondi ng tapered shoul ders 49 and
51 on the body 40 and passage 41 respectively. The piston is held in the

val ve bod BG4 hHeRYS Rure MIIBRMMMA of BIVAYe 06, 2¢'Neniy st on
38 on V\hi%ﬁéét%ﬁg)bggtl ?i%/sial%rl e gpri ngs 34 si Fri S isolug%eod from?he passage 41

by 20 anmnstard petdnay 3Ro bB4sed6. a Mibirs of stroking egbbadingéhevdlectlost. pr essur e
end | oad on the piston annulus. during normal operation, and also -
protect!8 the belleville -springs . fromflow through the check val ve. The

body 40 ifgl udes ggwé%%afco\ﬁ?arﬁss ﬁ%@&sué% BLr %l% BSHR b S pisthd Bgandhoul der

e
60 on the piston totormanetal to netal seal when the valve 26, 26' is
cl osed. Aab€lkasiloarbodpas kuphivhathe pitimsslisiesy The dody 40 ieheld sh dre BB8sage 41
co-operating with a 25 cylindrical seal surface 61 in the_pody 40. Radial
ports 62 fernehdns fsmwdibeats Pheidsearallboby 5Evs HBtRA R 4460, Tﬁ%dlépdﬁol‘lpow

interior of bB&RidlPRaRf 1308 ¥ Al 8 B8 bakifld 4 HPEnthtar MRWMGicARals 46, 48,
15 50. These act as a backup to a metal-to-metal-seal formed between corresponding
tapered shoul-de_rsl49 and 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.



outwardly directed blind end 64, and an open end 66 comrunicating with the

annulus 18. This provides a flow path through the check val ve -
_pi ston shoulder 60 is noved away fromthe val ve seat 58 and ti}éﬁbi‘gz\ﬁabgg

seal' 59 is noved away fromthe seal 30 surface 61. | | JAN 2005 5 The
preferred second valve 26, 26' is installed and renoved in the sanme manner
as currently used for installation and renoval of surface well head VR
plugs i.e. using a VR lubricator type tool which strokes through the first

valvel O 10 . Far this 26N ovclbn fihd Simevabmer 29, 10" is
'rrade_suffi@‘leeﬂ eﬁre?as?aﬁ)ggwc‘i‘ﬂgrsﬁf tzspﬁém?g%gr?gg\fgfxve 26, 5 26', as shown in
Fi gs. 2-4. cRehay néeddotiostilagon and remewhpteriee vellsybVRolgs i-¢Neinga et val ve
10" is bolted to the | | head , 14 ' ofpe if e e of the
val ve 10" g‘g’nﬁ%‘?rtt%ﬁ ?O\é\fe‘é’#cgg%% ese?hm)%? ﬂg\eoﬁlgfgérz%lg’gw'l g%fe){h%}hg%%t ai ning the
bl eed ni ppbere2B df shebfirkit @ithet 10, 10 ds thadd Sufficendly ddrse Wefrﬁbramfépndmiw% The
arrangenent for the gas Lr;j ection valve assenbly 10, 26 is simlar, except
that the 5 Bf eIV B3#%°76 is repl aced 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", w e at.e of, .t Lr 10
closed, dumefrginge Fitdr aromResionilanas M]‘é'b‘g'f ﬁbsg‘o’%lées gé lségoﬁt’reékot %ér“)é f éeﬁgcri bed
bel ow. 15 Rar ggebfics¥abondbciditenseopodineatase X6'is baited ubrh cddpost Mook 82 as
shown in Fig. 5 is used. The tool 82 c rise tin | a 84 of the
sanme confi glanking phtea® coRBinIedhkblag preie ggpsﬂgy_?te togh‘g&%{a di%gihrecz)‘? %ﬁ%{bl ein
and 1ineggly i‘rhé'f g%&%&n&bf&%%a@inﬁ%r@ive%&%ﬁlblﬁm, 1qis fitéla brBgehat & The

e

shaft 86 I's sea o the flange 84 by a suitable 'ggacki ng 85 %{1 has a
socket 87 dfanRidgphiee Hrid reptrdedbytin apd flpgerapnssHOBY thoses Sy et a wrench

lange 84 gfatse sBiedarany) QffBlekm e o e e e “13 n pl ace
of the bl andeiengf pikafira e W tdiosthedusiog ket ingtrlleion&effeish PIORESS o Birther
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.
Initia:.lly,' the first vaive 10’ is closed. The flange 84 of the tool 82 is bolied 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



cavity 80; The valve 10" is then opened, and the shaft 86 stroked through
it (if necessary using suitable hydraulic, screw jack or |ike ng ,t
overcome any pressure within the 25 adapter 74). A drive profﬁ?ﬂ~3éh§&ﬂﬂ§a
" 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

| oaded balls 94 engage in a detent groove 96 to retain the socket 87 on
~the profile 90. Torque is then applied % the drive formation 88 to unscrew
the threaded  connection 44 and,free the 0..0i SO Malowe 26

for withdrawe® B‘F slpednhaddge 5%§§%§@V%T‘ﬁ°ﬁ"‘fﬁ%¥\}% ﬁaﬁ!fé}égl@%. Tﬁg%s e(_:c?nd val ve
26' can now fgmowish Rdmandaduptto74. isstallesad dfy 180 obiefisbisiolisergnd Wadvesefitth86 back

through the first valve 10'. The first |ve 10" ca . N t hen
be cl osed, aﬁﬂﬂF%%f@%éﬁﬁapyﬁﬁ%E@r %ﬁﬁ%8¥gF5ﬁPP g”@%@ﬁgggg%ﬁ%§&ﬁ%§3§%ing t he
tool flanges@fefd70md 8 sadaptiie ¢ bdimstealittatiiconvinf 8@ priewocecuriagundi shed
second valve 26' is the reverse of the above procedure, the nose of the
second val vesdalingef thastoplflapgndfea thepdepie{& socket 87, and the second val ve
26' being fed into the cavity 80 prior to securing and 5 sealing of the _
tool flange 84 to the adapter 74. Retrieval and installation of the second
val ve 26 proBeeidzaliand instailationanf thesrsend valyse2ogpaceeds B i}mﬂi‘rp@a“?ﬁr’ R #45
di sconnect ed _from. : S b Bbmisaabebats Onnafilaiieot BoloofR. THee
second valvesﬁﬁgﬁgégﬁggg%g%grﬁ% gn.iﬁdepeﬁ%ent pressure barrier that allows
the first vakswend tvelDs, 26 @lsotfornisan inslgptinignt peesueahgater Hiat dllopig it &pfeglve
Al t hough the second val.ye i i descri bed as being a fail-closed,
resilientl§°1§1 s@g’f&ﬂ§%?%ﬁ?%%%§?§ﬂg%%h%ted check val ve especially :
suitable for use as a pressure bleed valve, other designs for the second
valve will be readily apparent,. to sui her. Uses.: Folk 15, &% anphie it he
second vaIveAWE94@bwﬁf*$§§6'Veﬂ?53ﬂW§F%ég&?ﬁ%?§%ﬁ§%E%$F%%??evggpé t Prough a
first valve whiseh, hak@fcdihechedtiotk el éspetully F6tBlrr wapea peesnes bleddi s
?rp&agggge nt l?vgllvg,gothee?lgstiglzg l%(l)rat]gc!: %cgn%J vl?elweﬂl fbg {'ea%?sfsapll)g]rgrﬁ,c ttols%?o@lgrrlggss. €for 11

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.



7 CLAIMS 1. A well valve assenbly conprising a passage extending through a

side wall of a wellhead; and first and second val ves each pos'giggﬁﬂb?ﬁ
selectively open or close the 5 passage, the second valve in u 05
| ocated in the passage, towards the well interior wth respect to the
first valve, and being installable and rpetrievable through the passage. 2.
A well valve assenbly as defined in claiml1, wherein the second valve is

i nstal | abCesaaMisretrievable through the first valve. 10 3. A well valve
assenbly as defined in claiml1l or 2, wherein the second valve is biassed
towards the closed position. 4. A well valve assenbly as defined in claim

3, wherel p the,ClomuaRchigomby BEAHAES pds RO (HRR Delik 4l dtes

springs and/ or pressure e asse defined in claim
4, wher ei welihadpehd @it el sqohd galvas eacthposigsheidnoasebdetindlg opers ok atosd thie om

t he passage and fromthe wel| exterior. 20.6_ A well valve sseﬂglé,as

def i ned 5i nasaese. Hrecsesand yabiedn mse hpwedpeated i Biedustiee,iqporsitae pehgnerior

Cecond vald PG HEF AR pEn iRl e PR G Bl

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 nmeal té mellavalygasssergblyoss Aefipad in, glape bs SEITHIY B sgedngdlve s cl ai m
e 00 A PP Ryt 1 2 1ubolar vl ve body

10

3. A well valve assembly 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.



10. A well valve assenbly as defined in claim9, wherein a hydraulic
chanber is defined between the closure nenber and the body, for actuation
of the valve. 5 11. A well valve assenbly as defined in clainfd Qf AN2(N5
wherein the closure nenber is held in the body by a retainer cartridge, 'a
further hydraulic chanber being defined, between the closure nenber, body
and cartridge. 12. A well valve assenblx? as defined in any of clains 8-11,
wherein the valve seat is 10 forned annularly about the body interior; the
cl osure nenber being hollow so as to conprise an open end and a blind end,
a shoul det0.bei Agwhiir naide aksutbly he dofindidire BEith O, wikRei@RERAhAR Whdibd Ne

val ve sez;é, a c{l&radi al ports extendi nglfrom an exterior surface of the

cl osure ‘?ﬁ)‘@lﬁ ERsaRdhe Rloswisangnasr and Bethrdyer newationteditheovalvsf t he cl osure
menber. 15 13. A well valve assenbly as defined in any of clainms 1-3,
wherein the second valve conprises a flapper valve. 11 JAN 2005 9 Abstract

VALVE ASSENBLYAREE] MYPBRSARBONaE 1:Sd Bn dlaBn 8303 G0DLHereBIBE cR8Sreandhbatis val ve
10 (e.q. alfc{o,nventi onal gate valve) and a second valve 26 (e.g. a

hydr aul i cifyinopier hedst by faretaingy eamttidaek av firthey hydiualis sbambervbding defined
provi des I ressure barrier conventionally forned by a
BBl Bl Erb il Bo) i

downhol e annu €Y'al | abl e/ retrievabl e t hrough the
first valve 10 using a tool of 10 the type used for installation of

surface wel |l head VR (val ve repl acenent) pl utgs. Fig. 4 _
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.





