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[0004] Alternatively, a well may include a horizontal style Christmas tree fixed and

sealed to the wellhead housing, and including at least a lateral production fluid outlet port
connected to an actuated valve. With a horizontal tree, the tubing hanger is landed in the
spool tree with a lateral production fluid outlet port in the tubing hanger aligned with a
corresponding lateral production port in the spool tree. With this arrangement, the spool
tree takes the place of a conventional tree but allows for a comparatively large vertical
through bore without any internal valves and at least large enough to accommodate the
tubing completion.

[0005] While modern well technology may provide continuous access to the tubing
annulus around the tubing string (the “A” annulus or production annulus), it has generally
been accepted as being difficult, if not impossible, to provide continuous venting and/or
monitoring of the pressure in the “B” annulus, the annulus around the outside of the
innermost casing string. This has been because the B annulus must be securely sealed
while the drilling BOP is removed from the wellhead, prior to installing the tree. In the case
of a conventional style tree, installation of the tubing hanger in the wellhead, necessarily
inside the production casing hanger, prevents access to the production casing hanger for

the opening of a passageway from the production casing annulus.
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annul us access apter installed in a well head and al so including a

hor i zorBaef DescrimidaldfdtiecoDranénae! | head; [0009] FIG 2 is a cross-section
view of the enbodi nent of FIG 1 focusing on the annulus access adapter;
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on the ancrjluku acLess adagter Witl’clj an alternative adapter valve; [001 1]
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I ncluding a“vertical tree installed on the well head with a tubing hanger
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conpl et,i on. 012] .FIG is a cross-section view of another enbodi nent of
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on the tubing spool and a tubing hanger installed in the tubing spool and
conf i guaredilussaceedaadapiere conpl eti on;
[0010] FIG. 3 is a cross-section view of the embodiment of FIG. 1 focusing on the
annulus access adapter with an alternative adapter valve;
[0011] FIG. 4 is a cross-section view of another embodiment of a subsea
completion including an annulus access adapter installed in a wellhead and also including
a vertical tree installed on the wellhead with a tubing hanger installed in the annulus
access adapter and configured as a dual bore completion;
[0012] FIG. 5 is a cross-section view of another embodiment of a subsea
completion including an annulus access adapter installed in a wellhead and also including
a tubing spool with a vertical tree installed on the tubing spool and a tubing hanger
installed in the tubing spool and configured as a dual bore completion;
[0013] FIG. 6 is a cross-section view of another embodiment of a subsea
completion including an annulus access adapter installed in a wellhead and also including
a vertical tree installed on the wellhead with a tubing hanger installed in the annulus
access adapter and configured as a monobore completion;
[0014] FIG. 7 is a cross-section view of another embodiment of a subsea
completion including an annulus access adapter installed in a wellhead and also including

a tubing spool with a vertical tree installed on the tubing spool with a tubing hanger
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[001 3] FIG 6 is a cross-section view of another enbodi nent of a subsea
conpl etion including an annul us access adapter installed in a well head and
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present disclosure is to be considered an exenplification of the principles

of the dangiaeness, Thadresemonventiemdedusceptiie to tanebodinents of difterentaforms.
illustrated and described herein. 1t is to he fully recognized that .t
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elements is not meant to limit the interaction to direct interaction between the elements
and may also include indirect interaction between the elements described. The various
characteristics mentioned above, as well as other features and characteristics described
in more detail below, will be readily apparent to those skilled in the art upon reading the
following detailed description of the embodiments, and by referring to the accompanying
drawings.
[0017] An annulus access adapter with controlled annulus porting lands in a
wellhead and incorporates a selector device that will open or close a path allowing
casing hanger annulus access during well operations. The annulus selector can be
operated, for example, using hydraulics supplied by a subsea tree or tubing spool.
Hydraulics may be supplied by a remotely operated vehicle (ROV), subsea control
module (SCM), or by hose or flying lead, from another source. The hydraulic
connections may be temporary, such as during installation, workover, or recovery
operations, or permanent. As an example, a production casing hanger may be landed in a
subsea completion assembly. The subsea completion assembly also includes an annulus

access adapter sealed at its lower end to the production casing that includes an annulus
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pr oductéxéendingiintg thamgdboegingienifpedegih pressure housing casing. The annulus access
adapter 24 lands in the subsea completion assembly 10 above the production casing
hanger 28 and seals against the interior of the production casing hanger 28 using seals
29. A seal assembly 20 is installed above the adapter 24 to seal the top portion adapter 24
against the interior of the high pressure housing 12. The subsea completion assembly 10
also includes a tubing hanger 18 supporting a production tubing 16 extending into the
borehole inside the production casing to define an “A” annulus. The tubing hanger 18 is
landed in the production tree 60 and includes a horizontal production port 62 that is aligned
with a tree horizontal production port 64 using any suitable alignment means, such as the
alignment sleeve 66 shown.
[0020] The adapter 24 is in fluid communication with the fluid in the B annulus by
way of an annulus 39 surrounding the production casing hanger 28. As shown, the annulus
adapter 24 includes an adapter valve 25 that may be manipulated between positions to
control fluid communication through the adapter 24. The adapter 24 is also in
communication with the horizontal tree 60 installed above the high pressure housing 12

through the association of the adapter 24 and an isolation sleeve 21. The adapter 24 and
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29. A seal assenbly 20 is installed above the adapter 24 to seal the top
portion adapter 24 against the interior of the high pressure housing 12.
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adapter body 26 and the retainer ring 27. The sliding sleeve valve 36 controls fluid flow

between the B annulus and the production tree 60 by reciprocating in the cavity 30 to place
an adapter body port 32, a sliding sleeve port 33, and a retainer ring port 34 into joint
communication as shown on the left hand side or out of joint communication as shown on
the right hand side. It should be appreciated that the adapter body 26, sliding sleeve 36,
and retainer ring 27 together causing an annular sealing interface allows for more than one
port arcuately spaced around the adapter 24 should it be desired.

[0022] Another example configuration of the adapter valve 25 is shown in FIG. 3.
Unlike FIG. 2, the adapter 24 shown in FIG. 3 does not include a retainer ring and is
therefore a single piece adapter body 31. The configuration of FIG. 3 also includes a
reciprocating shuttle valve 37 housed in a hole 40 formed from outside the body 31. A plug
35 is then used to seal the hole 40 with the shuttle valve 37 inside. The shuttle valve 37 is
likewise manipulatable in the hole 40 to place an adapter body port 32, a shuttle port 33,

and a retainer ring port 34 into joint communication as shown on the left hand side or out of
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arrangenment including an adapter body 26, a retainer ring 27, and a sliding
sl eeve valve 36. The sliding sleeve 36 reciprocates in a cavity 30 forned
by the emgagemawtesef the adapter body 26 and the retai necTnise@9@é2373he
sliding sleeve valve 36 controls fluid fl ow between the B annulus and the
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sl i di ngsesll sgstenv dil vietedtacer Tohutydraulicaperd iderfaces aws dkewisesarndilargand esiady
valve 36 to nmpve.within the cavity 30 or the shuttle valve 37 to ve .
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val ve 37 and the adapter body 3 1 may I nclude positional detents (not
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through the isolation sleeve 2 1, and term nate at the annul ar seal system
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bet weernpgdariuh fettdoPRe S RRY 8pBiEibAtI dontidPhS &t pettains to A annulus flow. A annulus
access is provided through a port in the alignment sleeve 66 that opens to an A annulus
port 68 that extends through the tree 60. The A annulus port 68 may interact with a valve
70 that controls access through the production tree 60.
[0025] Installation includes, with a drilling riser in place, running and landing the
production casing hanger 28 by means, for example, of a traditional casing hanger and
seal assembly running tool (CHASART). A casing cementing procedure may then be
performed in which cement is applied down through the center of the production casing.
The cement will return upward around the outside of the production casing displacing any
fluids in the B annulus. During this procedure a casing hanger seal assembly (not shown)
is suspended by the CHASART above the hanger seal gland in order for the displaced fluid
in the B annulus to flow upward around the casing hanger 28 and CHASART and up the
drilling riser.

[0026] After the cementing operation is completed, the CHASART will lower the seal
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and the adapter 24 without requiring the ports to be arcuately aligned,
thus allowing greater freedomin configuring the final make up of the
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t he subsea, conpleti ly 10 allo opportunity for conventi onal

oper at ibhpr\lélngc tﬁdﬁ ﬂﬁ?ﬁﬁ%ﬂa{wm dn \/I-‘\\ﬁ%r‘f‘(ﬁﬁ'l QsPe refhoved éﬁﬁbﬁ%@'naég%ss@at s
provid ltnal N : qtihat Siat

annul ugﬁ]p%?%gggﬁﬁgte Pés%ta Ie%glésé}ﬁﬂgo\ﬁgh t en ? rﬁ%%ﬂ’ OgﬁurlhtgéAC éa?tﬁérml Ias&;;%?tt@ége may
I nt er ackequiréch cangiateney.7 0htshatotectst thel sermene $ront letngyisubjeet o didict tiaoslatioe e

0, |Gt e e Bl S e .
tradit |[gml-qca5| Wté?atﬂgeden?é}ﬁ i§%¥ecf}5tﬁ§'3é%¥hgrh’é}g{jé?%e\%ﬁ%ls%ér%@éé%?rievéd t
romed 1n I ch cerment

casi ng cenenting procedure may then be per I'S app?ied
down t hopmmghetBranoelos elf thef CHAS AR D dtilt teroains athie(gHASAR Tewiltdod rediéved; ptlling

ward around the outside of the productian ' | spl aci ng, any fl.uids in
heR b 4R cAa BneBh sS4 e Simpbsak Wik ol it C PR T ha8 g Sadledi ieiistad
shown) J ; W \Y/ h I LAY, O rafor
t he di) setjl%gégggﬁ}ﬂlsg ﬁ”‘%‘}%‘gt anﬁlllfg %?ata o&?\&@\?vou%mr g%ggﬁ t en?:@ i Egé B

hanger @thudusds QaASAdCEsaibte.up the drilling riser. [0026] After the cenenting
operati .S CO eted, the CHASART wil|.lower the seal assenbly into the
nonger 8828151 anilNe AuIe GpraRs a0RtEIAA isy R ybr Bndd. GTOHGCKR FOIAGN ToD
housi n WY A i Y t j-Ng
he soal e PIRCRA CARha BN 2B ) tnBahy S URiniAg 105, WHRRIERAE A oBblers
cenment 24wilestablish a bealrtedioé casing dvasigst 28 @nd al$o o fneovelitesdthorisegredbofa, om

e 9. ARk SR s R R R SO el
i's curegdy of B&sifgShdigeh a6 siGF FonBfiRgLA Walve b?tig_}\@},ém?ﬁétoal%ﬁ'&c&&% B the

annulus. |If the CHASART still remains, the CHASA be retrieved,
pul | i nannuwuse adiengurniméngg 0ol vk ibeassehitd yedidor adapher 4 forf furicboGINCART $eed

I dy trieved, g.seal Ly retri | tool will b e t
et i1 evaeon: TBREE S P BRRERR Wl il Boedt abferc i SR °
annul us;Reesks. adapter 24 is then run, |anded, and | ocked down on top of

t he production casing hanger 28 by neans of a running tool. Wen | anded,
t he add0029] The annulus access adapter 24 is manipulatable such that an annulus B fluid

passage from casing hanger 28 up past the production tubing hanger 18 is open or closed.
With the passage closed, the BOP is removed and the production tree 60 is installed onto
the high pressure housing 12. The BOP is then reinstalled on the production tree 60. A tool
may then be run down through the BOP and the tree 60 to run or retrieve a bore protector
located in the adapter body 26/31 bore and open the annulus B fluid passage. The
production tubing string may then be run down through the BOP and the tree 60 until the
tubing hanger 18 lands in the tree 60.

[0030] The adapter valve 25 may be operated into the open position when the
subsea completion assembly 10 is installed such that sensors in the tree 60 are in fluid
communication with the fluid in the B annulus. This allows the subsea completion system
10 to be holistically tested and monitored thus providing data to the operator about the
current state of functionality of the subsea system. Before the tree 60 is removed, the
adapter valve 25 may be operated to the closed position so the B annulus is not open to
the ocean when the tree 60 is removed.

[0031] Workover operations provide another example of how the utility of annulus
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24 will establish a seal to the casing hanger 28 and also to the well head
housing 12 bore, thus sealing off the B annul us once again. The annul us
adapt er 2ocan/ishise be consi dered as a casi ng hanger exPEem4AiSeInIN6I3TRI Ni Ng a
val ve or valves that allow access to the annulus. The running tool wll be
used t cadces$ ddaptexdptoan Bd rbalizelduimc theosabsdey canmpletival systieragn 0.t 1n w'Einleover
running tool is then renoved | eavi ng the\/\éé{"lnm us access, adapter

| nst al [€ENaHAS 1 BSIMRNANCE0Y] treRENGNH CResPaTRIETR 159 CRE BB kbl e
h th B '
o7 oduct 1 Ge E o afgEe! BRI oA EIRAIBIAGHTROT i 88 BRRhcl Her,

BOP i s theramlapteraraive B hasobeert onentedde t66 dlasednsositiorednohe wdtlehds giopped
ressure housi 12. The BOP is then reinstalled on the production tree 60.

A Lol RagUGtRan s Aeh YR RRPOLRQ b ich S By u dop Feed. 1 300 ES vRlR ey

retrie %&%&?a’ék?ﬁt‘é%@r 8%9%5}‘53%%' "Fg%@ﬁll;ﬁ%ﬁ% ovEPH vﬁ@’oé%é’c%ﬁ afBR "N

t he annu us passage he production tu I ng s ring e run
down t haraugie nbeed¥aPy daskst be pedernddd tmtméett the teddsangf hfaatgmrtlmﬂat amdlsouem

the t 6 30 d I 25 ted int h
posi 11 GRPETRISR B ARG PERPoh OB /e e RebahPEcanel By taiher
Sensor Seds'; Itdsé?nq rﬁaemgﬁﬂ%@cfo% tre Wbﬁ(d%/@F“anérﬁ‘ditnbép I 6dﬂn|6égf°so | 41 &l vialet {@/33

annul us e subsea conpletion system 10 to olistic
test ed Iacatedmnatrngl'enrelshum ousingli 29odpbacasing hangpe2&body dlvweuid bedaa«xi&rnent

state of %{gnctl nal - of tpe.s bsea s diem Before the tree 60 is renoved,
P ha o TBplach Hs RS bodias ar Dl ely BE et I R et od poni ti o so the B

annul uqo'o%zgot Qﬁﬁrhddﬂidnhfg‘) OeSiA é{MbeBpérh ?tﬂh%eac%sést%rtﬁé*%’?ﬁﬂulbg%é\}vs the
Wor kover opeérations provide another exanpfe how the utility of

annul us‘hmteﬁsadaamcyor Bmpaatube to balmaeidrécusing senbsrsan dloerpratuction snestGém
10. In rkover scenar mai nte nce and treatnents of a well e

ver f or MBI D6 PAEREr 5ol 2% B apo N creaas weydiseine. teoRxEmietast thech
pr oductdprydsufiid predsurBSs ABpraREnREY &ifER\SE b@?éteéfr d&]ﬁp@éj?%s‘%hré’?&tl s thes
been oriented to the closed position and the well has stopped production
fl ow. Afroguctionecasingd Wéherosuchuan rgenttis datecldl, itise trepi6@ovay belopesateptereliese ve

25 Y B fRLE B0 Al e e FREB haMee MRS B SBtsb st

needs oftrichahl |Hﬁ3'gtr|ty3(§f|tﬁé thSHd&%ﬁbagﬁgra%'wﬁentHﬂ?|rﬁﬂ‘Jrr‘r‘quJ§nef1‘ﬁﬁ?£$c§ss@dapter 24

can be retrieved, re-furbished, and re-run rather easily using the

pr ot ect[0O3I]f thd%emrmg/eowrtogzlawcﬂ thareris dhowsroapathes embddimanial @subaga
completion assembly 110 with an annulus access adapter 124. As shown, the subsea
completion assembly 110 includes a high pressure housing 12 installed inside a
wellbore. The subsea completion assembly 110 is similar to the subsea completion
assembly 10 with similar parts receiving similar reference designations. However, the
subsea completion assembly 110 in FIG. 4 includes a vertical tree 114 and a dual bore
completion tubing hanger 118 is landed in the annulus access adapter 24 itself within the
high pressure housing 12. While operation of the access adapter 124 is similar, the
assembly 110 does not include an isolation sleeve. Instead, the annular seal system
interface 141 is used to communicate directly with an annulus fluid port 152 and hydraulic
fluid ports 154 located in the tubing hanger 118 body and extending above the tubing
hanger 118 into the production tree 114. The subsea completion assembly 110 thus uses
the tubing hanger 118 to provide fluid communication between the production tree 114 and
the fluid in the B annulus in similar operation to the assembly 10 discussed previously.
[0034] It is notable that although the annulus access adapter 124 does not

manipulate system flow access for the A annulus, the assembly 110 allows opportunity for
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| ocated in a high pressure housing 12 body or casing hanger 28 body it
woul d be harder to replace as those bodies are typically cenented in place.
[ 0032] | rwaddinieés2t 0 cl osi ng and openi ng, the access tecrhs2B9am3as us
allows the fluid pressure and/or tenperature to be nonitored using sensors
in the qmmrdnklnriabronem@n@ﬂ)cownbll as tuthpeaaluaptterAvaﬁanJs’ZHOWS Aopenulus heccessssr s
may determ ng for exa thatéghe B ann lus fluid r)ressure IS

appr oadhPKge |bl}’h?é}At5Wé‘ rquedt‘M L %’H@@d Q%Qn the; lypinganger (118 Badyqlibei on
casin t dr

reli ege \C@:‘uﬁ{%@?ggg@trﬁggﬁtgﬁc&ﬂ@gﬁ He p& G%Sl?‘fga ggl\/% ?,heﬁmgﬁ%?‘é‘é@ﬁ%'i ng
corrproraac:eegthrbegrsthambduetlonmGzeathy of the productlon casi ng and

pot enti al [ ncur fi nanci | oss. [003 Ref er ow.to FIG
t here @03/?\3 @ﬁ iNGRBWdPHER: Sftheresis H%%@@%P&afyésﬁﬁt h

an ann gd.gsﬁ 110
I ncl udégsﬁp'ﬁﬁgrﬁ%%?g@gﬁ{ g’i(%gvﬁfsh ﬁﬁ%@ :R)n@gg[accﬁé%d S?gg?g%%m eQﬁéﬁleﬁBé%%sea
conpl etoanmplaBererﬁﬁs;erﬂkjly) 210 snaotutes amighepmslssem howsige tli2omsialashiihsidé Oa

with sim ts receiving simlar refe ce desi gnatjons. However, the
Sy PN e darth

subsea"& r%tuB‘ﬁ 84Rz8/H Lo ﬁ'oﬁnaﬁeﬁ‘ |15 R the c3HPSEREOTRIPIGRY a
dual FfTRL e§d o | 1 S FlﬂT(Hble“

adapter 5%2 |tsgl ?0 éthluﬁl(j:ﬁ/\ngﬁ i g f%rr égggrreécﬁous néglgrﬂ%m??/{% 0?3'8?‘ ﬁlﬁﬁénnso

t he acddasewtathesublda |os>rrmlet1dnaa$serhlelya3‘smmbIﬁlGlﬁOlthhesnatvermal ucke am4

I sol ati.on sl eeve. Instead, th nul ar, seal stem.i nter 141 i use to
commm'e%iecﬁpne%twnmm%% 8 o & Pyl BPrp oM aIRhOh PG deadti 21B 8 Tt
ports ﬁﬁﬂdéd)ﬁﬂh@%g?ﬂ‘? Félrl%d%d“@?%f |sj1ﬂ1§teﬁeq‘é(no%qnﬁii’i%%b?h 9o 6@%% g,

t ubi ng hanger 118 e production tree . The subsea etion
assenbligstead dfkmsuamﬂusmt $leeveauBil rextéradigg frohl 8ne eredustivdered, uhel aseemh)dy eadi on
bet ween th roduction tree and the fluid in the B a lLbus in sim]ar
oper at 1 BHUe e SRR pE ST 241 EReodic et i Aping weR] 21 T Shafadith
that alg tbd4he annul us access adapter 124 does not mani pul ate system

fl ow access for the A annulus, the assenbly 110 all ows opportunity

for con\,{&ﬁaﬁinal opw adapiaa224:m1ilnrfbﬁd aemmum'xmtioaiwiﬁﬁ the tabegredoos 218 @and the

I ded. 144 ¢ t
the t et b Tuaror 1 S atem & - AiLe b2 -band e isglaflh slAE 2T iy 81 ne
pl ugs Oénrﬁjlé’ralségl (s%ferﬁ hiﬁmbacbh@mcﬂﬂté Oélrrﬁi‘éﬁeﬁfénhé'tf U9 hidsBRoEY OAktslel OTo
tree 114. [0035] Réferring nowto FIG 5, there is shown anot her

enbodi rmmnmumlcatesfub@ avthctbaplleing epoak2Ehithy istidtion slhevan2ahindludesaar assulus
adapt erfIU| port or pgrqg 2P e&be%d?nljgbf?gr% the interface 241 and communicating with an annulus
fluid line 253 extending into the tubing spool 213 using any suitable connection, such as
the stab connection shown. Annulus fluid line 253 also communicates with an annulus fluid
line 252 extending into the tubing hanger 218. Annulus fluid line 252 communicates with an
annulus fluid line 219 extending into the tree 214 using any suitable connection, such as
the stab connection shown. Control of the adapter valve 25 may be provided, for example,
by hydraulics from the tubing spool 213 communicated through hydraulic control lines 248
extending from the tubing spool 213 to hydraulic fluid ports 223 in the isolation sleeve 221.
The hydraulic fluid ports 223 extend from the engagement with the tubing spool 213,
through the isolation sleeve 221, and terminate at the interface 241. The subsea
completion assembly 210 thus uses the tubing spool 213 to provide fluid communication
between the production tree 214 and the fluid in the B annulus in similar operation to the
assemblies 10 and 110 discussed previously. Fluid communication with the A annulus may
be established using A annulus bore 244 in the tubing hanger 218 as previously described.

[0037] Referring now to FIG. 6, there is shown another embodiment of a subsea



conpl etion assenbly 210 includes a high pressure housing 12 installed

I nside a well bore. The subsea conpletion assenbly 210 is simlar to the
subsea cowpl2etomsecsassenblies 10 and 110 with sinm | ar paPCI/USe@i0vi3ng
simlar reference designations. However, the subsea conpletion assenbly 210
in Fl Gcanpra%mdiesembueBmwth an %mﬁluﬁs acedsal daapton3241 Abimr@mspabé sﬂ:b@ea

Al so, bore conpl etion tubing er 218 is not | anded | nPPg g
pressur@”?@@%%gasff Y $10iiRclvesd frla 8 dPi&eSHife INgy l<pdditaless ingife o2

t I d h
i ns eaqméﬂgblog@ e g%ﬂéﬁ;c\n fén?leglo% ésé’g’fﬁegefsiz'tg ié rOmIaN %o gh?délfﬁsbﬁecérﬁggﬁgﬁ €

assenbly I nclu tion extendin romt
spool 2ds3etnblye pydgeinéres @da\pd)mly 22dcrijdaDBsih sifhitargudenst recei2ing sisilanrefénende

communi cation with the t |n spool 213 and the tree h the
oc00! HeSinEpTE Howgvest e ShEeR Pt BFsa o ?shoelefléézﬁlmplag%@rﬂ%{wa'

annul aryseali4sy rﬁ%ﬂhﬁdﬁoﬁbf@%@ ichtudi Ophh%r 3RaN8hd nﬁ’ﬁﬁérﬁ@ﬁg)e e

To comuni cat e wth the ing sp e isolation s

| ncl uddwusmgahalVinge bbarajlopcm‘tthe racpesst adaier 824 endinmigr ftherasshmbilyn8¢0 aece
241 and ni cat.i wWth an annulus flu ne 253 extendin

Cob oo daTu8 §h s e lpelt: Palbe e rbadieh SOS SR A ER e B4 K Sshader on
shown. [ f lihne
559 oxtoubRale et Wi dvdn @IS IGRIBINSORRES HjtiMIE RIS T lokated!ih
commnitbatttdmng\hahgmﬁtewbmdymd extedding m@oﬂ&%@kﬂomgiharggarr&w intoghe peced@lmn

i | h b
o e e Ml Tt oIS R PlktoR, Sy Tt i are HieyORpdy Barder o8 oo
the t Utbraﬁdé PR cortmupRENM be Rl ﬂﬁ@rd?H&h'thBMQFe"éLm@aﬁ@méﬂﬂld I PRB aﬁﬁulus

extending fromthe tubing spool 213 to hydraulic fluid ports 223 in th
i sol at iiosinsilaz®perah to tﬁelaswalolawlrmmodimanu CbmussedeeWSéyId fromthe

tht t ubi 213, th th | 2
and ¢ orioaate’ a: Mroassaty S0 ens ooRoduBip frrerumitet pRcelofRa alas
thus usegeftdlRs td'Al AKhURROROW. Zﬂc%nhglu@ré?:\éb9§lsf ﬂ)t‘é‘\/ﬁieﬁlw AN BaBEValBE

production tree 214 and the fluid in the B annulus’in simlar operation to
the ass¥blacatedlin thedadamendB24.usBed\ pnevius eslapterrtaivel 386 rapenateatin @n simitah

he A | A ul b
hanger TDAgNGIeag e, AdRidEy Paue 2B andicontRS LA tad fiom T &adifiqh e
I s showRe amatiBebf m@@@éﬂ@PBZbeeﬁ)V@ H@Whﬁéém St ?@inYer%lQ)fWhé Iédﬁgter

annul us access adapter 3 shown, the subSea conpletion assenbly
i ncl ude&%am\@lihgraémslarmtadam %1 1Abavesthalanadlar irgedacen34it| A Bonelus Tibig mapsea

conpl etc'o?nnmﬁﬁl%gpbar%un&%e gxtglrlor ofathe t&bl%&%aﬁagrsg% é*%.t%tA annulus ports 368 in
the tree 314.
[0039] Referring now to FIG. 7, there is shown another embodiment of a subsea
completion assembly 410 with an annulus access adapter 424. As shown, the subsea
completion assembly 410 includes a high pressure housing 12 installed inside a
wellbore. The subsea completion assembly 410 is similar to the subsea completion
assembly embodiments discussed previously with similar parts receiving similar reference
designations. The subsea completion assembly 410 in FIG. 7 includes a vertical tree 414
installed on a tubing spool 413 similar to the embodiment shown in FIG. 5. Also, a
monobore completion tubing hanger 418 is landed in the tubing spool 413 and an isolation
sleeve 421 extends from the tubing spool 413 to engage the adapter 424.
[0040] The subsea completion assembly 410 thus uses the tubing spool 413 to
provide fluid communication between the production tree 414 and the fluid in the B annulus
in similar operation to the assembly embodiments discussed previously. It is notable that

although the annulus access adapter 424 does not manipulate system flow access for the
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assenbly enbodi nents previously described with simlar parts receiving
simlar reference designations. However, the subsea conpletion assenbly 310
in FIG owonoclwudess2a vertical tree 314 and a nonobore cecplusteone13abi ng
hanger 3 18 landed in the high pressure housing 12. Wil e operation of the
access Adapties, BixdassensblyidirallowseopEsmity Yoi3déhvedodenalapdratidnatieoatrol as it

i sol ation sleeve. Instead, the annular seal s sé%gbi nterface 341 ié .used to
comuniREARRNHFG AcaMiulvs fIRWaf ZARUMELACERS ¢E PEY y RRUtNG dFAUpraied | iithe

Fbi ng RARCTRETA "D A rkiy a0 NG Tee 4 90 SRR-GRRRIGNAG PANF 470

assenblthe 3@ 41dus uses the tubing hanger 318 to provide fluid conmmuni cation
bet ween the production tree 314 and the fluid in the B annyulus in simlar
oper at il9941 t he Befeaing QOWﬁBéﬂﬁT&t@er&i IS a'&?@@f 8019%9.“{3%@%? SHReca
assenbl @k | j f 0. t it
per  ai 1 B A s O B A8 lou The Buo3se
adapt erconapletord 3sdeouy ebl1 0 nntlhdeadaphigh B$surehdodsamnul2usnsidisgr ensidel e

337 [ im | [ th ter val 2 trols fluid
5SSl TP SeaRGR SRt PSR M o e A Bubby
€ “bés%%ggflﬁf‘-gﬁfggaﬂﬁeﬁtﬁ d‘ié&%sbtfkﬁaEFé\ﬁHusW whR &Rt r%%éuv@%ﬁﬁﬂ?ﬂ?eﬁ%r%ﬂeéar

i nterface ove the annu I nterface 341 ," A annul
comunidesignationsinthe sebseet @mpletiart assemblyb10gn FAGg8r hGd8vearnis canfigurtdaamnal us

ts 368 in th ..314. [0039] .Ref i to Fl 7, t is. sh
B0t herHeDRER AREHDNGH TS instid et aF o AN GaEehsit] 19 Jousha et AHepEcK
access ggapt£endaded ﬁﬁh%hewapﬁé?%z&mﬁénmwhﬁipl SBH 832 ek 183K Bl Bdss a

hi gh pressure housing 12 installed inside a wellbore. The subsea conpletion
assenblgorarh0Onicatesi Bidnaulusdiuidh osutieeanrudarpinteriace Sistendr ynsuibediuitk ine 576

o scussed BSHLOURLY, Lol o PRI & ecel 9, RLOLLOF, 8 87 058 g
verticadzd ilrngﬁeéi%‘ﬂ)glbl@%cﬂ'd?@dcdhﬁ‘rn@nkbl@ H)i&jréﬂmpfluiéjf@ 119 Bhbster 524then PRBRAjEEN

shown in F so, a nonobore conpl etion tubing hanger 418 I1s IFanded in
t he t ubineg 58pdbat extendciodtharsurf@oé.at i on sl eeve 421 extends fromthe tubing

| the adapter 424, [0040]_T b | et i bl
410°t 0O, DR PRePE TR Ieibe neeegim B0 T B iR TRECE O -BeiBan”
the pragiyfinedtuid rrﬁt%e@énﬁmsI‘imginiiia%genidﬁohh@tﬁ’e SE5EHBIF enbotirfibh@IdigRaEaH 1 on

to the assenbly enbodi nents di scussed previously. It is notable that

previously. It is notable that although the annulus access adapter 524 does not manipulate
system flow access for the A annulus, the assembly 510 allows opportunity for
conventional operational control at the surface as it pertains to A annulus flow.

[0043] While specific embodiments have been shown and described, modifications
can be made by one skilled in the art without departing from the spirit or teaching of this
invention. The embodiments as described are exemplary only and are not limiting. Many
variations and modifications are possible and are within the scope of the invention.
Accordingly, the scope of protection is not limited to the embodiments described, but is
only limited by the claims that follow, the scope of which shall include all equivalents of the

subject matter of the claims.
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al t hough the annul us access adapter 424 does not mani pul ate systemfl ow
access for theA annulus, the assenbly 410 all ows opportunity for

convent i oNel2ompeeaki onal control as it pertains to A anrairas260006237A
annul us access is provided by porting 440 | ocated in the tubing spool 413
and porCldieng68 in the tree 414 and is controllable using a valve 470 in
the tree 414. [0041] Referring nowto FIG 8, there is shown anot her

enbodi ndhat isfclaimadhisea conpl eti on assenbly 510 with an annul us access
adapter, 524. As sho .the subsea_ conpletion assenbly 510 ingludes a high
Pt ebsurs ARG COMRLYA GSHTNG fied e R BPL T aHahg BSIle riiaa PR &
assenblyelihkdd thesh&admblvititidisgsubsea conpl etion assenbly enbodi nents

di scussed previously w %/h sim ?ar parts receiving simlar reference

desi gnat i engrodugtor iasig tenphetd dh aassisbbetvesan ithe PUGIdE, of hihwepeaductien
configured as a ti e(gﬁi:k. a%ilegbl%. Wt hda conpletion riser 570 engaged with

t he housi ng CEPINEhAN A MG BBk OGNS D engaged with the adapter 524. An
annul us f bHi nRGLE Bddedsn abiBptdri RREAkd! APlthe 7 etesarINiHeatRRpkeraiblldiag f 4 ui d
fromthe annular interface 541 to an annulus fluid line 576 that extends
wi thi n the pnadigotataievadeer car®lling fiid commurisation wéhitbe flulsyiartaalB anedasr ol

ports 578 in the iebacli tool 572 commni.cate hydraulic fluid to the
adapter 524 9B th?r}ﬂH IR R Ao eE[,ﬁlei extend to the surface. [0042] The

subsea coppleps | @nprpEeIdloy MED flultSinPrify | Beanhlisd caRMBEN hicHitossd Vb hridiie
fluid in the B annulus’in sinmlar operation to the assenbly enbodi nents

di scussed pregmusicpted across g apnelus ilkgcess adapigh t he annul us access
adapter 524 does not nmanipul ate systemfl ow access for the A annulus, the
assenbly 510 all ows opportunity for conventional operational control at the

surf ace2 amd bubssd abhmpléton adsuriblysoff clakmh 1, G0AREr Wellding ReSubden provR@tiornt s
have been shown and descri bed, nodifications can be made by one skilled in

t he artireg tnebigdinglepalireli equipment earaleiof imardpulater f He annylup accase adapier
The e iérents as described are exenplary only and are not limting. Many
vari ations”and nodifications are possible and are within the scope of the
i nvention. Accordingly, the scope of protectionis not limted to the
enbodi nents described, but is only limted by the clains that follow, the
scope o} i Shbsealsompletienieasgembly@f velpiehtls whetehthes @inekts AeEess agaptehe
cl ai ms.i%@bgg_ What is clainmed is: 1. A subsea conpletion assenbly for a
subsea ncluding installed casing and a

an adapter body;

a retainer ring secured to the outside of the adapter body so as to form an annular
cavity between them; and

the valve includes a sliding sleeve valve moveable within the cavity to control fluid

communication across the annulus access adapter.

4. The subsea completion assembly of claim 1, where the annulus access adapter
includes an adapter body and the valve includes a shuttle valve moveable within a hole

formed in the adapter body.

5. The subsea completion assembly of claim 4, where the valve includes more than one

shuttle valve moveable within more than one hole in the adapter body.

6. The subsea completion assembly of claim 1, further including:
a production tubing forming an A annulus between the outside of the production

tubing and the inside of the production casing; and
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wel | head, the assenbly including: a production casing form ng a B annul us
bet ween the outside of the production casing and the installed casing; and
an annul wsoacmessesadapter installed in the well head, thecadspaenei3ngl udi ng
a mani pul at abl e valve controlling fluid communication with the fluid in the
B annul ustrecamssius kRecassabagteadurdss indagingranahelr miaeiprilstapleoysve yonfrolling
fluid in the B, annul us can be rr&n?iogored y fluid communi cated across t he

annul us accd84d ggapnenicagon i dg 1Pois Bt s SErns, ther apnyia, access

further i ncléggp@é} a subsea production tree including control equipnment
capabl e of nmanipul ati on of the annulus access adapter valve. 3 . The subsea
conpl eti on assenbl y of claiml, where the annul us access adapt er incl udes:

an adapt body; a retainer ring, secured t he outsjde of the adapter body
20 a5 b e BUkbed AP I ASEO OB ALGIRITh AU 1R v 1SR 9s ogve
sl i di nga5h&546n RS \Yoin %e"ss%d 18 I RorAMA ta)hn"u%l %e%hrr%rf%cé“tﬂe isolation

comruni cation across the annulus access adapter e subsea conpletion
assenblgle@fe iochidmgt, where t he annul us access adapter i ncl udes an adapt er

o N R S V53R OB Bl TSRl TR b CEFEC,

the val Veh}q&‘rt“aHg&'ﬂ idBores %ﬂ@@aﬁ%@nﬁrﬂﬁﬁrca S@réﬁﬁﬂrd‘?‘ﬂh’&?@trﬁ‘e éi‘hr‘iungf‘ (%@s t han

one hol e | apter e su conpl eti on asse claim1l,
further |ncladﬁprhfg*veﬁve)ta)dprerele)thetwvetg form ng an A annul us bet ween t he

out side of the production tubing and the inside of the production casing;
andt he annul us access adapter further including another manipul atabl e val ve

controlg i1k KLseh %ﬂ’iﬂ!@t‘ld‘rﬁta'sgé'm Bﬁst chemf II UkightHen |F18I9drﬁgaﬁ%t’ok!§ct'r’éﬁ (ﬂ?cﬁné he

annul us access adapter. 7. The subsea conpletion assembl’y of claim1
f ur t hersupportadi by anprosiollcaom olbgige daagkegntheb| productidme talvingl hanwcmﬁudmg

adapt erannulljsoﬁlﬂpd%%rt%qﬂgtl éaarn ggr%lmdnrr]ct efﬂ%rderh tFthPB arstr?dlas Ifr(c))m the adapter.

9. The subsea completion assembly of claim 1, further including a tieback tool landable
in the annulus access adapter to form an annular seal interface, the tieback tool
including:
annulus fluid ports that can communicate fluid in the B annulus from the adapter; and
hydraulic fluid ports that can communicate hydraulic fluid to the annulus access

adapter valve to operate the valve.

10. A subsea completion assembly for a subsea well including installed casing and a
wellhead, the assembly including:
a production casing forming a B annulus between the outside of the production
casing and the installed casing;
a production tubing forming an A annulus between the outside of the production
tubing and the inside of the production casing; and
an annulus access adapter installed in the wellhead, the adapter including a first
manipulatable valve controlling fluid communication with the fluid in the B annulus
across the annulus access adapter and a second manipulatable valve controlling
fluid communication with the fluid in the A annulus across the annulus access

adapter.
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sl eeve including: annulus fluid ports that can conmunicate fluid in the B
annulus fromthe adapter; and hydraulic fluid ports that can comuni cate
hydr aul i cwbl2oiodheras2t he annul us access adapter valve to epenast@onbs7yval ve.
8. The subsea conpletion assenbly of claim1l, further including a
productiion tTHe ngubseppcotnpdction aspemthlictafoolaimbil0g faethgerinclubimgpraodubsean
t ubi ng orts that can communicate fluid in

hanger incl udi .annulus flujd
the B aﬁ{ﬁaaﬁ?r‘r &k Wﬁ&%ﬁaﬂaﬁp@l@r?' 99Ufﬂ%£r§u%f@§"%c9§ﬂm@ﬂip&ﬂ?t%se 1§ figst 8ndi m
1, f“rtgé%bnh%lnﬁﬂjs”&:c%sts!a%%gf%? VaRRls | andabl e in the annul us access adapter
r

to forman annular seal int ace, the tieback tool including: annulus
fluid ports that can conmunicate fluid in the B annulus fromthe adapter;

d hydraulic fluid ports that icate hydraulic fluid to t
annul sl B 18 SURRRH CBMRIGIATL G655 DR &l DAC Cy dYUFE. 08, 230Ul 8655 AERBIE on

assenbl iMcILBé'T* AnSAPSREr BBLY ahBCthBHr80ahd %Qta@bh& $afiRs! é&@%@lﬁe"‘@'s‘hﬂﬁ%dvﬂg@e

assenbly 1 ncluding: a production casing formng a B annulus between t
out si denovedtie withodadwieforoesliingh@adaptee bodgt al | ed casi ng; a production
tubing formng an A annul us between the outside of the production tubing
and the inside of the production casing; and an annul us access adapter

instal lgd THe 5N6s bbﬁ‘ﬁﬁé{'ont PR lAiREh 2B eR ifdIiGhg TROIPINAL G Brst
val ve cont r@?l Pngg?l ul ct)nn%% cat ?on v&“?ﬁ the Iuilddlfln (l;he B annul us

acr oss arfteseocomdl wvedvesscess adapter and a second nmani pul at abl e val ve
controlling fluid communication with the fluid in the A annulus across the

annul us access adapter.11. The subsea conpl etion assenbly of claim 10,

furt hery4 nehdidipeeAcHBREBN RIsERBlY 8Nclhin®d0! AFIHEH it GAG RO brRRUiBARBing
capabl e of mani pulation of the first and second annul us”access adapter

val ves.suctlmortwdepyulaspwduotim Suubmg dswgebl Wmfprod?@tmnlmubiggehangereirmlfmdjhgus
access adapter .i.nclu S an adapt er. 0 . an t 1 r.st ,.an secon val ves
Soor T s g o e, S, SRR it il tnt B aan i sORL e S0 aunnt er

body. 13. The subsea conpl etion assenbly of claim 12, further including
nore than one first
15. A method of completing a subsea well including installed casing and a wellhead, the

method including:
installing a production casing to form a B annulus between the outside of the
production casing and the installed casing;
installing an annulus access adapter in the wellhead,;
controlling fluid communication of fluid in the B annulus across the annulus access

adapter.

16. The method of claim 15, further including:
installing a subsea tree; and
controlling fluid communication of fluid in the B annulus using control equipment in

the subsea tree.

17. The method of claim 15, further including:
the annulus access adapter including an adapter body and a retainer ring secured to
the outside of the adapter body so as to form an annular cavity between them;
and
controlling fluid communication includes moving a sliding sleeve valve within the

cavity to open and close the valve.
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and second val ves. 14. The subsea conpletion assenbly of claim 10, further
i ncl udi ng the production tubing supported by a production tubing hanger,

t he prodwwOizetv/a6edszng hanger i ncludi ng annul us fluid poPC3/USha@v/06EM3
comruni cate fluid in the B annulus fromthe adapter. 15. A nethod of
conpleting a subsea well including installed casing and a wel | head, the

met hod j ncluding: installing, a production casing to forma B annul us

bet ween! & hEN& iedheo ?'atrﬂé5pf%ﬁ\%éﬂrﬁ‘?u5ﬁ‘é'€%éi ng and the installed casing;
installin ! eady controlling fluid
conmmuni caﬁ%ﬁnﬁmgkgﬁ%ﬁf%&?@gﬁﬁag{?ﬁiﬁ é@ aggﬁ%éi?oltdﬂé%nul us access adapter.
16. The meohioolling flaidacombnidationhiecludes immlimgya smitlelbivegrithis Ebele forraed
and controlling fluid co nication of fluid in the B annul us using control
equi pment i ANt agﬁB@égoggEe. 17. The nethod of claim15, further

i ncl udi ng: the annul us access adapter including an adapter body and a

retainer ring secured to the outside of the adapter body so as to forman
annul ar1galié yndibodved iclditmehd, whdrecovavimg & ishgttfd valde doctudes cedvirogy mareltbhdes

nmoving a slidjn | eeye val ve, wi t hi he cavi t o open and cl ose the
Val ve. e SHENGYaNav B Ererf dnds on diole B MErRIANETREM he annul us. access
adapter including an adapter body; and controlling fluid conmunication

i ncl udes noving a shuttle valve within a hole forned in the adapter body.
19. Theerethwmheadifiod baclaim 85, iurtves imadwding: a shuttl e val ve i ncl udes noving

nore than. one . shuttle valve w.thin re than one hqle in the adapter . hody.
20, The. nERRIING A eraautes dlAg 1 OTRcPRAR BT S AP BopPoda Porie
tubing to foyBHaRdh @BIHY A5d B KRR dfRe PHEIcHBN Vasie aRfioduct i on tubi ng
and the inside of the production casing; and controlling fluid

comruni catoomolbfg flluig dommurtieatianadiniilidsn doe d's anthleis aanrossi thenaopsisis access

adapter.

21. The method of claim 15, further including:
landing an isolation sleeve in the annulus access adapter to form an annular seal
interface;
communicating fluid in the B annulus from the adapter through the isolation sleeve;
and
where controlling fluid communication further includes communicating fluid through

the isolation sleeve to a valve in the annulus access adapter to control the valve.

22. The method of claim 15, further including:
installing a production tubing supported by a production tubing hanger; and
communicating fluid in the B annulus from the adapter through the production tubing

hanger.

23. The method of claim 15, further including:
installing a tieback tool landable in the annulus access adapter to form an annular
seal interface;
communicating fluid in the B annulus from the adapter through the tieback tool; and
where controlling fluid communication further includes communicating fluid through

the tieback tool to a valve in the annulus access adapter to control the valve.
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adapter. 2 1. The nethod of claim 15, further including: |anding an

i solation sleeve in the annul us access adapter to forman annul ar seal

i nt erf aceyocormmsniseating fluid in the B annul us from t hecadmspaenseisns ough
the isolation sleeve; and where controlling fluid conmrunication further

i ncl udes communicating fluid through the isolation sleeve to a valve in the
annul us acg_ﬁss a ap r to cogtrol the valve. 22. The nethod of claiml15,

f ur t her24-nd NEANGOY; ﬁ%mﬁ] ugh %"r'BH'H@tr]gon t ubi ng supported by a productl on
t ubi ng ha COATRABIC I r ty

t hr ough tﬁg?%p%% |on tlt% ﬁ}gﬂl rﬁéeﬁrdhq éH %E%nrﬁjé or%t\’ggeéltglg]m&%&?éft

i ncl udi ng: |prsdad:tlomiglbmgaraibﬁﬂlnsmieloflthe@abmmtlon dalsmgannul us access adapt er
to forman annul ar seal interf R nictln luid in the B annul

from the HWAHPENI @POREHY NG | H!Sia'@kt BSoRNYHE WNIEBRC PR NG AOR Us
comuni cat i Oébcteﬁéra% térngrl]djdes comuni cating fluid through the tieback tool
to a valve in the anhul us access adapter to control the valve.4 . The

nmet hod of adjuating BEproberty Iméthe figibuditimg A anretlaed based anpghe dalue afrthe uwhomitpred
forman A annul u E f,?p Igt5|d of the production tubing and the

i nsi de of tffgoﬁ?ﬁlﬂﬁ heoitHie 4% Ei}?g FHHUSori ng a property of the fluid in the
B annul us conmuni cated across the annul us access adapter; and adjusting a
property of the fluid in the A annulus based on the value of the nonitored
property of the fluid in the B annul us.
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