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An embodiment of the present disclosure is directed to an
annulus isolation valve. The annulus iscolation valve com-
prises a valve actuation bore having a first longitudinal axis
and a flow passage capable of providing fluid communication
between an upper annulus and a lower annulus. The flow
passage comprising a first flow path and a portion of the valve
actuation bore. Further, the first flow path has a second lon-
gitudinal axis that is different from the first longitudinal axis.
The annulus isolation valve further includes a plug gate posi-
tioned in the valve actuation bore. The plug gate is capable of
moving between an open position and a closed position. The
plug gate is configured so that in the open position it allows
fluid communication between the upper annulus and the
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DIETAITLED DESCRIPTION

The present disclosure is directed to an annulus isolation
valve having a dual bore configuration. The annulus isolation
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annulus 108 into the gate flow path 112. By constraining the
flow until the blow out resistant seal 132 moves to a safe




What is clained is: 1. An annulus isolation valve, conprising: a valve
actuation bore haying a first longitudinal axis; a flow passage capabl e of
provi ding fluid conmunication between an upper anmul us and a | ower annul us,
the fl ow passage conprising a first fI%M/path and a portion of the valve

actuation baqt theflrs o) a avin cgnd | ongituydinal axis that
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The val ve ofncﬂlérm‘l vvherel n the plug gate conprises a resi I i ent seal and
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actuati on bar®aid h,e: &ﬁﬁbkéﬁnto&ﬁ&k sik§lexpnsedetrtt he | ower annul us before
t he bl owout resistant seal _ S. The valve of claim4, wherein the

bl owout resistant seal is positioned so that as the plug gate is forced
down t hrough the val ve actuation bore, the resilient seal is first exposed
to the | ower annulus while the bl ow out resistant seal constrains fluid
flow ftorn the lower annulus into the plita gine.



6. The annulus isolation valve of claim1, wherein the biasing nmechani sm
conprises a shaft coupled-to the plug gate and a spring positioned around
the shaft_ 7_ A wellhead asconprising: a tubing hanger positioned in the
wel | head assenbly, the tubing hanger conprising an annul us isolation val ve;
a tubing string extendi ng down-ho!e fromthe tubing hanger, the tubing
*string ccni apmvsiasngsaclagweed aanul us a production flow configuration

ext endi ng up- Hokenfromite it elsithgn harlger cemeproaEct i on fl ow conf i guration
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ﬁrst opemn a second opening positioned below the
first opening, and a gate flow path between the first and
second openings thatis a portion of the flow passage, the
plug gate capable of moving between an open position
and a closed position, the plug gate in the open position
being configured to allow fluid communication between
the upper annulus and the lower annulus, and the plug
gate in the closed position being configured to- block
fAluid communication between the upper annulus and the
lower annulus;

a biasing mechanism positioned in the valve actuation
bore, the biasing mechanism being physically coupled
to the plug gate so that an actuation force applied to the
biasing mechanism is capable of moving the plug gate
into the open position, the biasing mechanism further
being capable of forcing the plug gate into the closed
position when the actuation force is not applied; and

wherein a transverse flow path fluidly connects the first
flow path and the valve actuation bore, the first opening
ofthe plug gate fluidly connects with the transverse flow
path, and the second opening of the plug gate is adjacent
to and fluidly connects with the lower annulus when the
plug gate is in the open position.

2. The valve of claim 1, wherein the first longitudinal axis

is parallel to the second longitudinal axis.



a plug gate positioned in the valve actuation bore haying a first opening,
LI second opening positioned belowthe firs t opening, and a gate flow path
between the first and second openings that is a portion of the |low |
passage, the plug gate capable oil nmovi ng bet ween an open position and a
closed positign,the plug gate.in the open 1go%n being.configured to
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fluidly con’ﬁ’éétfs Swrtlhgtméblltm?d&rrm}}%@ thiger #He plug gate is in the open

posi tion. = WETIhESd” 1 grein the tubing
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-wel | head assanbhynﬁg ('éltﬁlrlg 7exv$1eaﬁi-g1 tihev hihsle | Brgt Utenaliaxies i s
paral l el to thelseeaad thengibide matirexcomprisih@ a Theveekbbipeddisassenbl y of
claim?7, wher&i ﬁr‘t)ﬁé‘ are JEPgasiopr [edieicERe §é€rP%¥ﬁdﬁePIB‘I owout
resi stant seal, ﬁ% ? fzg%l Shdoilie Bl Bwo it Vesist THPTLE8" bei ng

POSi ti oned SOuihiatems (e Rl Ga8iicn Jareedodounsthbr ough the val ve
actuati on bore, ahelvesidthamiorsealrd Baei(lﬁg&edirtsolbhglhﬁ)ﬂ\ﬁ{ﬂamm us before

the bl owout resissflant mrewage groviding Mhal W@Irbhelaﬁlfa%fséwbb?ﬁﬁfae@l aim 10,
wherein the bl owodt’s EIRTAMIEH!S "9 hddiq ' OHET PTHAE @519 HEPl ug gate

is forced down thriglifl iDE JANE: Setilald 0n,Oefsc Abe Leshlheiinseal is
first exposed to tg&&@&abn@aw&usamwaimbbaﬁ%ﬁ&m reshstrantirseal
constrains fluid fleowiftnammthexdieywer annulus into the plug gate. 12.

The wel | head assepblsy u@ftea?%lﬁq@w%@r@env?h‘ée BP&S?ﬁglﬂé‘éﬁ‘a "%ﬁ?’@orrprl ses a
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13. An arnul us Rdii 9 ﬁ%r;‘cqﬁpfasuﬂgn A VAl e (ack Uak @b “heré haying a
first |ongitudi na|pa§§ﬁ§e the plug gate capable o:t moving between an
open position and a closed position, the plug gate in
the open position being configured to allow fluid com-
munication between the upper annulus and the lower
annulus, and the plug gate in the closed position being
configured to block fluid communication between the
upper annulus and the lower annulus;

a biasing mechanism positioned in the valve actuation
bore, the biasing mechanism being physically
coupled to the plug gate so that an actuation force
applied to the biasing mechanism is capable of mov-
ing the plug gate into the open position, the biasing
mechanism further being capable of forcing the plug
gate into the closed position when the actuation force
is not applied; and

wherein a transverse flow path fluidly connects the first
fAow path and the valve actuation bore, the first open-
ing of the plug gate fluidly connects with the trans-
verse flow path, and the second opening of the plug
gate is adjacent to and ﬂuidly connects with the lower
annulus when the plug gate is in the open position.

8. The wellhead assembly ot claim 7, wherein the tubing
hanger comprises a plurality of annulus isolation valves.

9. The wellhead assembly of claim 7, wherein the first
longitudinal axis is parallel to the second longitudinal axis.

10. The wellhead assembly of claim 7, wherein the plug
gate comprises aresilient seal and a blowoutresistant seal, the
resilient seal and the blowout resistant seal being positioned
so that as the plug gate is forced down through the wvalve
actuation bore, the resilient seal is exposed to the lower annu-
lus before the blowout resistant seal.




a first flow path having a second |ongitudinal axis different fromthe
first longitudinal axis, the first flow path in fluid conmunication with an
upper annulus; a plug gate positioned in the val ve actuation bore havjng
first opening, a second opening positibned below the first opening, and a
T omea PAIE PRLIEERIIE, fulshyBlloReaonh PRCIRORALL figREMaN S
posi ti oned Lo i Hg; HahYSatt URbLORoRE; & Akt SUEEH Q. MBve e, g gat e
between a chesed @A IERNIRNYadDe ORSMNANSHhIBOR:, t1he BThank YBNeing bi ased
t o nove thefipbtigxpatsed @ tihe 1I6hesedpashd wamlewhergicivtde pidigtgat e in the
open positi saapeonistsiblsuildid 6ldv dnohi ohedoboweananmub ustalithegtly t hr ough
the second gpeaing into the second flow path and out the first opening into
the first flow2athetwelBeappescarnt of cAntt hevplargigate Pintibe cl osed
posi ti on bePmgcloanisguretnpoiskisot kRbpithice wworsuin cacinideakeshdfe upper
annul us andSPRE& Bysy gl ggound g shedd- annyl ys i sol ation val ve of claim
13 -further ¢ r‘ixéﬁe‘rrjl 13l Fd\ﬁ?ﬁﬁflor"egf‘g‘f%ﬁﬁpélggswﬁ't e Rl.ug gate bel ow the

. o1tudl
second openi n§ aid" g 3

1al1o or aving a hrst
. oW Efl tilé']lnav Slealzlll Soer(]:ihc? 18h %ﬂ%%nell RLQV gr@llno wout
resistant seal sQ thah the el belinsalid Sn 0588, L 1.k @Ry annul us
first as the plug, gahedfeues,d Mot A8 ¢H9SLGRAIIs;On t'o the open position_
15. The annul iSpi$®lati-QhoyalyBeafinthadl Rh1dd adiairim Hdie hataigfd ow path
is in comunicatfi@n wpkhihbe appefomandpusingepokh@opledybgabey ithd n the
cl osed position.first opening, and a second flow path between the first
and second openings; and '
a mechanism positioned in the valve actuation bore con-
figured to move the plug gate between a closed position
and an open position, the mechanism being biased to
move the plug gate to the closed position, wherein the
plug gate in the open position permits fluid to flow from
alower annulus directly through the second opening into
the second flow path and out the first opening into the
first flow path to the upper annulus and the plug gate in
the closed position being configured to block fluid com-
munication between the upper annulus and the lower
annulus.
14. The annulus isolation valve of claim 13 further com-
prising a blowout resistant seal on the plug gate below the
second opening and a resilient seal on the plug gate below the
blowout resistant seal so that the resilient seal 1s exposed to
the lower annulus first as the plug gate moves from the closed
position to the open position.
15. The annulus iscolation valve of claim 13, wherein the
first flow path is in communication with the upper annulus
when the plug gate is in the closed position.



