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Access-Val ve Background of the Invention

Field of the Invention The present invention is -
related to a subsea wel | head apparatus and, 5 nore particularly,
to an annul us access valve for use in the &nnulus bore of _ a
tubi ng hanger to permt the well annulus to be selectively seal ed.

2. Description of the Related Art Wthin a typical
subsea well completion, there are a series of casing strings
initiating within a wellhead hoyghiBolePARhGisHcdels \Ragoed and 10
continui ng downward. The last cC ' ed the production

tubing. This stripg is suspended within the wellhead by a tubing hanger
and extends dowf h Jgdetrortrone of the well. The tubing hanger

i ncl udes a production bore extending therethrough for allow ng
: 1. Field of the Invention

The present invention is related to a subsea wellhead apparatus and,
5 more particularly, to an annulus access valve for use in the annulus bore of
a tubing hangel; to permit the well annulus to be selectively sealed.
2. Description of the Related Art
Within a typical subsea well completion, there are a series of casing
strings initiating within a wellhead housing located at the seabed and
10  continuing downward. The last césing is typically called the production
tubing. This string is suspended within the wellhead by a tubing hanger
and extends down to the production zone of the well. The tubing hanger
includes a production bore extending therethrough for allowing
communication between the subsea equipment connected to the wellhead
15  and the production tubing. Similarly, the tubing hanger also comprises an
annulus bore extending theréthrough for providing access between the
subsea equipment and the well ahnulus surrounding the production tubing.
When a xmas tree or a blow off preventer (BOP) is being attached to or
disconnected from the wellhead, both the production bore and the annulus
20  bore must be sealed. In addition, when oil or gas is being produced
through the production bore, the annulus bore must be open to permit the
well annulus to vent. Therefore, a need exists for an annulus access valve_

that can sel_ectively open and seal the annulus.



conmuni cati on between the subsea equi pFrent connected to the weli head
15. and the production tubing. Simlarly, the tubing hanger also conprises

an annul us bore extending therethrough for providing access
bet ween t he subsea equi pnent and the well annul us surroundi ng
t he production tubing. When & xmas tree or a bl ow of f
preventer (BOP) is being attached to or di sconnected fromthe

wel | head, both the ppdocaitavellhead systerhbevarious dévices have béén uded B must
be sealed In addition, when oil or gas is being produced

through the pré’é’él“‘thé%’h%%?ofé?eoﬂ%%ﬂ t&é rﬂBéFcéP{Iﬁ{orpée\ﬂeéé‘ id 8 viiRdiineL the

wel | annulus to vent ore, a need exi st or an annu us access val ve

ot can seleCheBy RERAG Pl PhishS S5 piSeafing nsaie o e ubingkangar,

used to seal the annulus bore. One of the nbst comon devices is a
wireline- In this device, the seals which isolate the annulus bore are not permanently

5 ihstalled; they are retained on the wireline-set plug which is pulled once the
subsea equipment is installed. - Another prior art device is a spring-loaded
- check valve which can be mechanically opened after the subsea equipment
is installed. This device simplifies the system by eliminating the wireline-set
isolation plug, but because of safety concerns, such as the check valve not
10  being easily testable, it is not used extensively outside of Brazil. A further
prior art device is an annular sliding sleeve valve which is hydraulically
actuated to open or seal the annulus bore. However, this valve is'typically
permanently installed. Thus, the valve seals are not replaceable without
retrieving the entire tubing hanger to the surface, which is a very expensive
15  operation. In additibn, prior art sleeve valves lack means of providing a
back-up seal in case of a failure of the primary seal.

Summary of the invention

Therefore, it is an object of the present invention to provide an
annulus access valve that does not require the use of a wireline-set plug in
20 its primary mode of opera_tion, but which may be used in conjunction with a
wireline-set plug as a contingency if the pfimary seal fails.
According to the present invention, these and other objects and
advantages-are achieved by providing an annulus access valve having a

sleeve which is hydraulically actuated between an up éndl_;dov_vp pp_sitipn, a



deplbyed I solation plug which is set in a sealing profile in the tubing
hanger . In this device, the seals which isolate the annulus bore are
not pernmanently 5 installed; they are retained on the wireline-set.plug
which is pulled once the subsea equi pnent is installed. Another
prior art device is a spring-|oaded 3check val ve which can be
nmechani cal | y opened after the subsea equi pnent Is installed. This
devi ce sinpl i fhore insert sefinivg dweres of flow ports through ¢he @aanakis bore, and two

i sol ation plug, but because of safety concerns, such as the check val ve not

10 being easety of 88hRAbEated! bétivedf!thd b hRA the! Blore fHYeH, doviRin Blegazi | - A
nnu val ve

further prior art device Is an a ar sliding sleeve ichis

hydraulically : n e t O €. ver,
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are not replaceaple w thout retrieying the entire tubing hanger to

t he surface, MCQWQ%EWS@X@? @?ME?Q@UIU_SL&@O‘%[5[9"'&1“i‘%ﬁ.ub$$ﬁ gadipment prior
art sleeve valves |ack neans of providing a back-up seal in case of
a failure ®f taboveriVien thesleeve is in thewmposition, thecflow pontsi are exposed
Therefore, it is an object of the present invention to provide an

?Rnul us accessarpfreg flobdls sistafetobetiveen the walkaHABIUS arkl e Shiddegr set pl ug
equipment. The annulus access valve also comprises a wireline tool profile
located on the inner surface of the sleeve. This allows a wireline tool to
engage the sleeve and actuate it up or down in the event of a failure in the

10  hydraulic system. Furthermore, the annulus bore includes a wireline plug
profile located above the annulus access valve which will accept a wireline-
set isolation plug and seal the annﬁlus bore in the event of a failure of the
annulus access valve. |

These and othe_r objects and advantages of the present invention will

15  be made apparent from the following detailed description, with reference to

the accompanying drawings.
Brief Description of the Drawings

Figure 1 is a cross-sectional view of a tubing hanger incorporating
the annulus access valve of the present invention;

20 Figure 2 is .a cross-sectional view of a portion of the tubing hanger

depicted in Figure 1 showing the annulus access valve in a partially open

position; and



20 'its primary node of operation, but which may be used in conjunction
with a . wireline-set plug as a contingency if the primary seal fails.
According to the present invention, these and other objects and -
advant ages are achi eved by providing an annul us access val ve having a

sl eeve which is hydraulically actuated betwegn an up and down position, a

3 bore insert defining a series of flow ports through the annul us
bore, and two Figiiré Pls & Pbss-SEQpInal visw WP hdrlien OF 8% fuisiig Hahgepor e
i nsert. Wen the sl eeve%fd"sscsl n the down posir}ﬁrgn, t he t%\oﬁgets 8
seal s straddl e the. flpw ports . t hereby |solate th | 1 _annul us
el ow from i he dapied BB 1 showing 5 At i Aave 1 8 A onBRne U
position, the flow ports are exposed and free flow is obtained

bet ween the wel POSIHAOM us and the subsea equi prent . The annul us
access valve also conprises a wireline tool profile | ocated on the

i nner surface oDetdiledsDesoriptiohhokthel Preferred mbodimentsol to

5 : Referring to Figure 1, the annulus access valve system of the
present invention, indicated generally by reference number 10, is shown
incorporated into an annulus bore 12 extending through a tubing hanger 14.
Tubing hanger 14 also inéludes a production bore 16 and means 18 for
sealing tubing hanger 14 against the wellhead 20. As can be seen in

10  Figure 1 annulus bore 12 is a single bore offset from production bore 16.
Valve system 10 comprises an annular bore insert 22 which is
sealingly and fixedly attached within a lower portion 24 of annulus bore 12.
A series of flow ports 26 is formed in bore inseﬁ 22, and a ﬂow path 28
leading to flow ports 26 is defined between bore insert 22 and the lower
15  portion 24 of annulus bore 12. Flow ports 26 thus establish the sole fluid
paths within annulus bore 12.
Valve system 10 also comprises an annular valve sleeve 30 which is
slideably received within both annulus bore 12 and bore insert 22. Valve
_} sleeve 30 includes a set of'upper hydraulic seals 32 and a set of lower
20 hydraulic seals 34, both of which seal against an intermediaté portion -36 of
annulus bore 12. Valve sleeve 30 also incluéles an enlarged diameter
section 38 formed adjacent lower hydraulic seals 34. Intermediate portion
-36 is designed such that an upper annulus 40 is formed above enlarged

diameter section 38 and a lower annulus 42 is formed below enlarged



engage the sleeve and actuate it up or down in the event of a failure in
the, 10 hydraulic system Furthernore, the ‘annulus bore includes a
wireline plug profile | ocated above the annul us access val ve wht ch
will accept a wireline- set isolation plug and seal the annul us bore
in the event of a failure of the ann@ us access val ve.

These and ot her objects and advantages of the present invention wll 15

be made appar erdiafrieten $éetiono38.0W ndmieilggﬂmwssm@mmmcaﬂdmmwmnce to
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t he acconpanyi ng draw ngs. rief I ption of the Draw ngs

Figure 1is a Cérmuéa@:té,gqﬂa't%wtr%weafsoﬁrwm ngd.*maer%d mrm@)iggﬁgaz <l

t he annul us access val ve e present 1nvention,
croos SCt ) Ol B P .8 G APr RSP gpp ) Shat”
position; and controlled source of hydraulic fluid. Downward motion of valve sleeve 30 is
5 limited by the interaction of enlarged diameter section 38 and the upper end
of bore insert 22, while upward motion of valve sleeve 30 is limited by the
interaction of enlarged diam_eter section 38 and a shoulder 48 formed in
annulus bore 12. |
Valve sleeve 30 further comprises a set of upper flow seals 50 and a
10  set of lower flow seals 52. Flow seals 50 and 52 are preferably
constructed, for example, of an elastomeric material to effectiQer seal valve
sleeve 30 against bore insert 22 while at the same time allowing for relative
movement therebetween. Valve sleeve 30 also includes a set of piston
rings 54 located below lower flow seals 52. In thé closed position of valve
15 _ sleeve 30, which is depiéted in Figure 1, upper and lower flow seals 50 and
52 straddle flow ports 26 to effectively seal annulus bore 12.
In operation of val\ie system 10, a suitable hydraulic control switch
(not shown) is actuated to inject hydraulic fluid into lower annulus 42 to
raise valve sleeve 30, as shown in Figure 2. As lower flow seals 52 pass
20 flow ports 26, piston rings 54 prevent the flow seals from being washed out.
Valve sleeve 30 continues upward until enlarged diameter section 38
engages shoulder 48 in annulus bore 12, as shown in Figure 3. In this

position, flow ports 26 are fully open, allowing complete communication

between the well annulus below and the subsea equipment above. In order



4 Figure 3 is a cross-sectional view of a portion of the

t.ubi ng* hanger depicted in Figure 1 show ng the annul us access val ve
ina fully open posi tion. Det ai | ed Description of the -
Preferred Enbodi nents 5 Referring to Figure 1, the annul us access
val ve system of the present inventi®n, indicated generally by
reference nunber 10, is shown i ncorporated into an annul us bore 12
ext endi ng t hr eyigbabPahnblus Hore e thd fydraulic confrebsintch ¥ aetuatédd @ sfjestnc! udes
a production bore 16 and neans 18 for seal i ng tubi ng hanger 14

O S nol'o bUya R i D uiler SrBRRT R T orobs YR siee®Y 1T P01 C: o

is a single bo . . s _ . al ve: system
Firxedly at ¢ ac RBHRNYAIYI UL Sniaraed Slamees Sostioh B roames Bicunpst dnd'cf
series of flow ports 26 is formed in bore insert 22, and a flow path 28
| eading to fl bareinsest 22. ila thistpasitioruiRtiguren1) dipper angdrlowep flawdseals Sower
15 portion 24 of annulus bore 12. Flow ports 26 thus establish the sole
fluid 5 and 52 straddle flow ports 26, thereby effectively sealing the well annulus
from the subsea equipment.
Referring again to Figure 1, valve system 10 preferably also
comprises a wireline tool profile 56 formed on the inner.surface 58 of valve
sleeve 30. This allows a wireline tool to engage valve sleeve 30. and raise
10  and lower it into the open and closed positions in the event of a failure of
the hydraulic system.
Valve system 10 may also comprise a wireline isolation plug profile
~ 60 formed in an upper portion 62 of annulus bore 12 above valve sleeve 30.
This allows an isolation plug to be wireline-set into annulus bore 12 to seal
15  annulus bore 12 in the event of a failure of valve sleeve 30.
It should be recognized that, while the present invention has been
described in relation to the preferred'embodiments thereof, those skilled in
the art may develop a wide variation of structural details without departing
from the principles of the inveﬁtion. Therefore, the appended claims are to

20  be construed to cover all equivalents falling within the true scope and spirit

of the invention.



paths within ﬁm““nnm mﬂﬁ" ‘ Val ve system 10 al so conpri ses
an annul ar va ' Ich S slideably received within both

annul us bore 12 ahd bore isnsért 22. Val ve sl eeve 30 includes a set
of upper hydraulic seals 32 and a set of lower 20 hydraul i c seal s 34,
both of which seal against an internedi atg portion 36 of annul us
bore 12. Val ve sl eeve 30 also includes an enl arged di aneter section

38 forned adj\Whatis Claigrednigdr aul i ¢ seal s 34. Internediate portion
-36 i s designed such that an upper annulus 40 is formed above enl arged

di aneter section 3 and %Q?Nﬁi ﬁE§Fg 6F¥E

5 di amet er gectlon A $$$EZ |SIQ@tt ghnﬁ%ﬁﬁgtlon with
upper a cantro ource.of hyd aullc fluid (not
Shben) . ang SSHiigEh éﬁwﬂgrb%d%wl!ﬁ%# BbhERtES cAriHsRind:’ Lt 1'on W' h

| ower annulus 42 and the control |l ed source of hydraulic fluid.

Downwar d notion of val van @anagias bogejigsert sealingly and fixedly attached within the

5 annulus bore;
at least one flow port formed in the bore insert for establishing
a fluid path through the annulus bore;
an annular valve sleeve sealingly and slideably attached within
the bore insert; and
10 hydraulic means for raising and Iowering the valve sleeve over
the flow port;
whereby the sleeve is actuated to open the flow port .and
thereby open the annulus bore and the sleeve is actuated to close the flow
port and thereby seal the annulus bore.
15 2. The valve system of claim 1, further comprising:
a wireline tool profile fnrmed in the valve sleeve; and
a wireline tool;
wherein the wireline tool engages the wireline tool profile to
provide a means for manually opening and closing the valve sleeve.
20 3. The valve system of claim 1, further comprising:
a wireline isolation plug proﬁle formed in the annulus bore
above the valve sleeve; and

a wireline isolation plug;



5 I|m t'i on of énla?ged di aneter section 38 and the
upper en ! ﬂ" I"ﬂ Hmcnsert 22, while upward notion of valve sleeve 30
=~ I nteraction of enlarged dianeter section 38 and a

shoulder 48 forned |n -~ annul us bore 12. Val ve sl eeve 30
further conprises a set of upper flow sealsgs0 and a 10 set of |ower
flow seals 52. Flow seals 50 and 52 are preferably constructed, for

exanpl e, of an el ast oner i whewie théwitefing idiatior gl eeve
30 against bore insert 22 while at the sane ti B%?ﬁ%%ééa@gISOI tlgtnir\)/lﬁb

novenent there B@ﬁ%r I al so includes a set of piston

rings 54 Iocatgﬁb el ows%%vt\géﬂnowég%%%s 52. In the closed position of valve
15 sleeve 30, which is depicted in Figure 1, upper and |lower flow seals 50
and 52 straddle flow ports 26 to effectively seal annulus bore 12.
In operation of valve system 10, a suitable hydraulic control swtch

(not shown) is actuated to inject hydraulic fluid into | ower annulus 42 to
rai se val ve sleeve 30, as shown in Figure 2. As |ower flow seals 52 pass

20 flow pdits 26, piston rings 54 prevent the flow seals from bei ng washed
out . Val ve sl eeve 30 continues upward until enlarged di aneter
section 38



25-81999es shoul der 48 in annulus bore 12, as shown in Figure 3. In this
position, flow ports 26 are fully opén;:allaow ng conplete conmmunication

:bet ween the wel |

6 to seal
to inject
sl eeve 30

annul us bel ow and the subsea equi pnent above. In order
annul us bore 12, the hydraulic control switch is actuated
hydraulic fluid intold@er annulus 42. This forces valve
downward until enlarged di aneter section 48 engages the

upper end of bore insert 22. In this position (Figure 1), upper and
| ower flow seals 50 5 and'ﬁ!ﬁs! fl ‘ports 26, thereby
effectively sealing the well a IugE|gEi — fromthe subsea equipnent.
Referring again to Figure 1, valve s bly al so

conprises a | rofil or med on t hd/ARQner

val ve s all ireline tod/Nt & € P eeve
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85?1%%h lower it into the open and cl osed positions in the event of a
failure of the hydraulic system Val ve system 10 may
al so conprise a wireline:isolation plug profile _ 60 formed in an.
upper portion 62 of annulus bore 12 above val ve sl eeve 30. Thi s

allows an isolation plug to be wireline-ggtointo annulus bore 12 to seal
15 annul us bore 12 in the event of a failure of valve sl eeve 30.

It should be recogni zed that, mhlle t he present invention has been
described in rel at . dd enbodi nent s S
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1. An*annul us access valve systemfor selectively opening and

Seallng an annul us bore in a well head ‘appar at us conpri si ng:
an annul ar bore insert sealingly and fixedly attached _
annul us bor e; at | east one fl gvgnesAPORE nRXTENT [lhe bore
insert for establishing a ftuid path through t heGRANFEDB bor 2
an annul ar val ve sl eeve sealingly and slidea®y atitachet—w=thrr—— the
bore insert; and 10 - hydraulic neans for raising and

| oweri ng the val ve sl eeve OVepPUAL BORENANNUIVUS ACCESS VALVE

wher eby the sleeve is actuatedto Opemn tie f1ow port and t her eby -
open the annulus bore and the sleeve is actuated to close the flow

port and thereby seal the annulus bore. 15 2. .The val ve system of
claim11, further conprising: . ABSTRACT a wireline tool profile
formed in the val ve sl eeve; and a wireline tool;
wherein the wireline tool engages the:wireline tool profile to-

An annulus access valve system for selecfively opening and sealing an
annulus bore in a wellhead apparatus comprising an annular bore insert
s  sealingly and ﬁxediy aftached within the annulus bore; at least one flow port
formed in the. bore insert for establishing a fluid path through the annulus - |
bore; an annular valve slesve sealingly and slideably attached within the
bore insert; and hydraulic means for raising and lowering the valve sleeve
over the flow port; whereby the steeve is actuated to open the flow port and
10  thereby open the annulus bore and the sleeve is actuatad to close the flow
port and. thereby seal the annulus bore.

Figure 1
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3 : | | 9700874-2 _
Q’ﬂﬁ an§EéRQsHug|E?Q)B;E S"pé’ﬁaéw’élf'%s. ng the valve sleeve. 20

3. val ve syst em of claiml, urt her corrprl Si ng: _ a
gprofrte—formed—Tmmthe—ammutus—tbore above—tte
;‘E]E&fgﬁ‘eb@gﬁﬁgibibf ___awreline isolation plug;
B wherein the wireline isolation plug engages the .
sol ation plug profile to seal the annulus bore. 5

DUAL BORE ANNULUS ACCESS VALVE

An annulus access valve system (10) for selectively opening and sealing an annulus bore (12)
in a wellhead apparatus comprising an annular bore insert sealingly and fixedly attached
within the annulus bore (12), at least one flow port (26)formed in the bore insert for
establishing a fluid path (28) through the annulus bore (12); an annular valve sleeve (30)
sealingly and slideably attached within the bore insert (22); and hydraulic means for raising
and lowering the valve sleeve (30) over the flow port; whereby the sleeve is actuated to open
the flow port and thereby open the annulus bore (12) and the sleeve is actuated to close the
flow port and thereby seal the annulus bore (12).

J Fig. 1
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