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t ubi Nglanded in the wellhead. Thereafter the drilling BOP stack is removed and replaced by a
Christmas tree having one or more production bores containing valves and extending
vertically to respective lateral production fluid outlet ports in the wall of the tree.
[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.



annul us around the tubing string (the "A" annulus or production annul us),
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a cross-section view of the enbodinent of FIG 1 focusing on the annul us

accessingydipgedn annulus access adapter installed in a wellhead and also including a horizontal
tree installed on the wellhead;
[0009] FIG. 2 is a cross-section view of the embodiment of FIG. 1 focusing on the
annulus access adapter;
[001 0] FIG. 3 is a cross-section view of the embodiment of FiG. 1 focusing on the
annulus access adapter with an alternative adapter valve;
.[001 1] 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;
[001 3] 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 O]FIG 3 is a cross-section view of the enbodinment of FIG 1 focusing
on the annul us access adapter with an alternative adapter valve; [001
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details of conventional elements may not be shown in the interest of clarity and
conciseness. The present invention is susceptible to embodiments of different forms.
Specific embodiments are described in detail and are shown in the drawings, with the
understanding that the present disclosure is to be considered an exempiification of the
principles of the invention, and is not intended to limit the invention to that illustrated and
described herein. it is to be fully recognized that the different teachings of the
embodiments discussed below may be employed separately or in any suitable
combination to produce desired results. Any use of any form of the terms “connect,"
"engage,” “couple,” "attach," or any other term describing an interaction between
elements is not meant to limit the interaction to direct interaction betweén 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.
[001 7] An annulus access adapter with controlled annulus porting lands in a
wellnead 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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WO 2010/ 062652PCT/ US2009/ 062373 installed in the tubing spool and
configured as a nonobore conpletion; and [001 5]FIG 8 is a cross-section
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life ofgdil& telihterior 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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pl ace an adapter body port 32, a sliding sleeve port 33, and a retainer
ring port 34 into joint conmmunication as shown on the left hand side or out
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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
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down tﬁﬁr?@@hhét“@xt@rﬁ:@ﬁﬁoﬁh# ethe pé“?ﬁé ‘A”aﬁrﬁﬁué‘%ort@(}les mia§ TRikactivith é%t‘%s -

upward around the outside o roducti on casing aC| ng any flui
the B "é(hthaltuentrd]nutance;stﬂhrmgprtheqmod@tlandul60;1 hanger seal assenbl y (not

SO 3PS SR o B A, 200 D o3k SFatdh 20 omhcEL "
i, St o e T S i
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



WO 2010/ 062652PCMJ S2009/ 062373 assenbly into the hanger seal gland, thus
sealing the casing hanger 28 to the well head housing 12. The CHASART can
remai n i WQHH0PEA6P2 or be renpved after selling the seal PCTYHS208%8523%§ hanger
seal assenbly will remain installed until the cenent is cured to the

requi r BES&ORI| iBlociheyhanger Segl elasd: dhushsealivgethe dasivm bataey 2ty thet welheadui d

transl ati tyr i e ri r S_ At u se
channel PUag 1% HSCHASARRERh, el e e el ol b8, FEnRERRCa . S FRl
hanger Teeadasigs habder $eal raisempedill ferfgigNinskle® @iintdISemeht tdeufcdARAIRE
still remains, the CHASART will be retrieved, pulling the casing hanger

seal aSeWHfSHyCHnSEtengyt hThig . prpfectshdhesigament Fem being atipiestele flwdiransdaliong
seal a r i : i . t t ki .t he

oS e el ouu thefEriarf i 366 i pREets Difl W o8 HEinG OF (B8 Bwenty o 1
24 is {0@27F un, haedewd candnt acéadddmancasing GRNGér béd d¥sefibBit i FetéaEdND

hanger 28 by neans of ni ng t ool . When | anded, the adapter 24 w |

a run
est abl PREN &es BAannulys; fidhe L4 Lyl rrepaingn dhea CEASART wdll ke | retiiever. HliEiong

12 bor j Nkl u A The I 24
can tno% GaHE RERd aPasseitfy BaBKUAIE SANERAIREART, HEsCo Y e TRVES
val vesatseall anskoblyaceieiesalt ol el denwrigdowhhi retfisvéghd aelal Wiskémblg. UgRdA B 0
test the adapter 24 for functionality and seal integrity. The running tool
is theﬁ”’?@%ﬂﬁeﬂp‘ﬂ’éﬁﬁﬁ@fﬁbhe annul us access adapter 24 installed and tested.

0029 nul u | |pul at able s a | us B
Frud [O0280C  Sne antans TRt baglel 24 TENRE! BricBac b kB Rgnriie° 15
i s opeaof the grbdsatidn d&stny hiveyep 2265 by enczine ¥ runhingBOR!. iVhdre landed, thedaddpter

production tree 60 is installed onto the high pressure housing 12. The BOP
i s t hef®* M| gEiERlshed ssa! ioht@epﬁaétﬂ‘ﬁc'ﬂﬁ"&‘i’rt%se@“gé[somtt%weﬂ%@ﬁdt Revsitg T2Wderéown
t hr oug e : L I r : at ed
i el SaasPars adge Bar Lo dd Thebpdfind aiiiter gt el e bEEhAiueREE

pr oducéas an casipgnbasderi exfensign t twmaibiegr anvalesvort halees thath ali@oOPaceeds ttbether ee
60 until the _ﬁ_ubi ng _hanger 18 lands in the tree 60. [0030] The adapter val ve
25 may@BdGHerR dUIngG dofnwillopr vsEB <Pt tesh thinarartak 24utss dundtionglitet ansh seal
assenb IThel I ; £ 4 r - PRANE
commun ot Pl REFeBH Sitiph IetfbeElRabhg, he ahiifut Efpaadile! 24 ridtifea
conpl eamcbiestacst em 10 to be holistically tested and nonitored thus providing
dat a Erfowboperﬁtégr about the current state of functionality of the subsea
syste re t hee ArRYus@ceess, adaniela24 ismmanigdigiable sueh thap snanpuis Bfeidat ed
to the hiil USral t : he
tree 6B or ot saung Bsael of B fRRT o robiclcn wBRGirdel 18, 5RE oFLBled
how t h¥ithttheipagsade aloned,uthe BAOP29 TemO6Rb aafEHe pRriladdr0 28 4 sanstakedadaipt er

24 can,be realized jn the subse omp| etion system 10. I n workover
scenarﬁhag*}*gfharﬁﬁﬁefﬁa Qusing, 42+ they ntsstL%'? reingialle 9P &&, BradYETRRY treR 68r AdPolt o

mai Nt ajBy Qherd BE"ERUBWAT BANGH Q-B('J_'Pranﬁxlﬁgme%’ ?]d RF[)LW SikHdvRM BHRJ ﬂr%ﬁe%ttcfri ng
16 may bée renoved after thé adapter valve 2 as been oriented to the
cl osediopatet irotheaadaptee hoelyl 26/8% bompped qperdting iamnufusoB. fldiit passabe. The

productign tubing string 16 is yreplaced, the adapt val ve 25 be poved
back | Pegueed tyithe” HEoF e ey be Buy fwn dhiieieh JHESOP e e e BY it

| ocat | RBirdNkhrigaf 1895RRSA e tBelgy are performed to neet the needs of that
particul ar workover operation. The annul us access adapter 24 can be

retri e[MBOY e- f uFhe sdapter avelve @6r mmayr be hopreratadi injo e et hpogitiont edieh otheof
rison, I f a valve was ed in_a high

b e PURHE RITRIERS Bt (5. REAaHCRIh ah SRR Do FeBeSharaidr g

repl acgmRpukibaich Wi R R i el BalnhkiueeTRR! SfbwsNthe! &fRea 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

7



[0032] In addition to closing and opening, the access to the B annul us
allows the fluid pressure and/or tenperature to be nonitored using sensors
in the phRMYPEH2 ree 60. Wiile the adapter valve 25 iRCHHPERQIIABE3sensor s
may determ ne, for exanple, that the B annulus fluid pressure is

appr oa8ffas§ adamer 2dnearhdies feabized dn | thp seibsea semrietian isYgiem 10t He werkengrt i on
casi ng such e i t Vi per at to

reli evgc%ﬂpﬁ'c@%tgn?rﬁ\eé %Egntﬁeuﬁq@éﬁ% §€8 ‘{\)’ggé’%‘% %ﬁggn%%e"ate%gq&t ﬁ’uﬁlaﬁ%‘beﬁi ng

conpr oiricedasg produstionu Farrexaniply, egei prodedtionheibmigostdad | Bmagshd gerdthed after
potentially incurring financial |oss. [0033]Referring nowto FIG 4, there

i s shoth§ adrpterevaly ha% heep forigntagh i Bhec elpprd rostion nentbeywell hag stopped
| , ] 0
nol B REERE 180ARAG g foadthioR 1My Sty TERCRRILAIPHE ARHANERET oY il

conpl ebé onovasiskadd ntdlthe epers poasilian. Typidaly, & wasksvet agPvillt bed pladss embbyatibh
with simlar parts receiving simlar reference designations. However, the
subseatd e diacsasaly slasky @re meriopmed do mephdhe deeds afdhet earticulasavarkaveind a

dual b TOHPHS | | | 8.1 [ n

adapt e?ﬁ%iﬁl t'se fémlﬁ#%b%g EI gﬁérp%‘g%durﬁg f oggigdngrefg&%\p\%ﬁ ghggee'ra F%ﬁerof

t he aceasly asiagttes pt@iéciicn of thed avorkdvee @ sadbriser.l kOcomparisopt if AcCYalke was

i solatjon sl eeve. Instead, the annul ar seal system.interface 141 is used to

comunlocated Bid Righ INjesRUs haksiag J4) Redyranfeaing Jianges 28 Hagy i Wewd  hecharrier e
ports %de%?%?ge Inddfcl r%%%&g% anedllilr@p@g@ly and extendi ng above the

t ubi ng nger into t tree 4. The subsea conpl etion
assenb[@032]0 t hus additort e closhigngnd apgaingl e hocgssotoi the Blamindiusoaiowsi that | on
betvveeﬁ the productjon tree 114 and the fluid in the B annulus in sim|ar
oper at W& AreSsufR 2940 fgmperabirg; te heswenityred \Msigs sgnsors mstiip| Rrofuctiopt teas 80.t hat

al t hougfp; c t AL p t

Sccoss Tap ip SR AR 25 T B0ER B, 1o oo e T, e AR D R e et
2010/ 086 HEPAnHUS268.94 0i6 2 pBoanhinge pithanthe mpstr at callzpbe qrassupé ratingd of the
pertains to A annul tﬁm;rlhow. A annul us access i s provided bgmgn A annul us

bore 1BWIHRIAN E3NRG, SHEY RNaYENt ileigriedhihe tree ) mRyyRe anrsatgdrialraievsor e
144 [ c qt j jine % n .cont pal
accescdt [TeRisRCiorb st L piesHD 5 ritstaL) upopievaR bohBiighE e

t her e stouctiraivimtegrity bEthe garbdutitios rdasinfy ands pbtertallydnpirehg inardaldotd.y 210 with
an ann cces dapt er 2@)431 splown, the subsea conpl etion assenbly 210
i ncl ude¥M8khi gh plecdly &%o _F}#‘Sﬁi,zf PI%s isaPhou iapefige emiedimegl oF attidseabsea
conpl ekdrilefis:s ABLHLRLA bSwith Hnl dnuis HBEesHBIARSF AR A Qbyits SHEPLIREa 10

and 110 wwth simlar "parts receiving sim ref erence Si gnat 1 ons.
Howev esgmplitiors ubssemidy niet includas senbigh pidssure Fhdusirtg | 1zl instaledh insidei @al

tree 214 installed on a tubi spool 213. Al so,. a dual bore conpletion

t ubi ng"IkEEr s SpBSerhcompirBa” BRSemEVi1gh Br sistar donixge siieper capIstn

i nste eAHed1d RvithhGintildpi S by : S } 1 i | $RMRLLPN

sl eevggszél ext e%ddp’r%ﬁg fg Iﬁ;%pt%%tsp%bvét O%F]mgﬂrre%fer;eﬂgé g@%é%t'eﬁbz‘lo inclaﬁdg]se an
i sol at $ulises| aunpletRil aesereblgi htp iir 616t Hdntludeng \sptical t2E3114 aedgageal bere

f Sgﬂ]S‘E@%ém"gg‘gﬁ@&gﬁ%%d?% ?sr Iar%géd iinS triena;u%u Llu-g aggerggugciisfp érl %‘ it\gieitf Uvitm\ethe
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

8



tree 214 through the association of the adapter 224 and the isolation

sl eeve 221 to forman annul ar seal systeminterface 241 in a sim/lar manner
as descr WSEWIHB@HE. To communicate fluid with the tubi REEPSPOIYBLT3 t he

i solation sleeve 221 includes an annulus fluid port or ports 222 extending
f r om t BeNventienal aereratianal endehasnit ceariaing 9 h aanulas iidvwasAfannutls eneesess

ext end.ng.: 4 nt I 0 i i tahl.e connecti such as
t he st ggg’édgrﬁm C%F%ﬂ&@ﬂ]&%bﬁ%ﬂ%ﬁ ﬁia%#?lnggltﬁ%gégbe ng'boé?rq ®8Wn§ Lagpggyvm h an
annul uanfdiug thdré NRI42 hiayeirtaract (ahi Wﬁ'élinbhﬁlugﬁbélng VR0 Ghot2difbwr et Wonfrbiui d
i ne 252 conmmuni cates with an annulus fluid line 219 extending into the

tree 232°658itArpughhe pradystien #88ddt i on, such as the stab connection shown.

Contro he a - Y r Qvi r by hydraulics
rom ¢ 10038k g " E8Bfie YMLE £ B g W PUOR Snolieh, FTB5BsRet of 4 ¥see245
ext endcargplbtionn dd3enmiblibi2ng witoein 3drliib deyekssaabiptef | 2040 MPEREVR 2Bl SubsBE

i solation sleeve 221 . The hydraulic fluid ports 223 extend fromthe

engagef@APletipn hasspinblyib2dg isbEles 2 83 highh msegsyre heousing a2 onstelledviesizel a

hus oagUee s sifeed cEin; ShaemiBC 2100 B BrfBFTon el B AR ZPHbioR

pr oduchssembliese 1814nand 1 heitd | similar pdrize rBeaving!l Sifnilan Sfdfeh@d dR|MAtIbRN to
the assenblies 10 and 110 di scussed Erevi ousl Fl uid conmuni cation with

the A BRWEVEs Thaysubsea stamplptione @ssemhly R1aninu¥li% pdnaudess aj vertierl tremidig
o ok ilied i e WbBlTseod NS WSt 5 AP Bl EBBRGRERERY hhdst 2RI A05 ©

conpl etanded asthentigly psddurd hbusing arnbutus irsteeisiandedpt the t3BiAg shoobPBWAIsd,he

subsea, conpl eti on assenbly 310 includes a high pressure housing 12
i nst al gigad 2l ar isplghian plsere 21hexte(disg B e cRPEuctivaska®| fhesassemblyidfol ar

{0 the . | . h i . ,
i m | areaes ooff dlaEin SRefe PA HFIGE (R e BLEIROHEC 25500 Pt b
conpl eadaptera2®enbly 310 in FIG 6 includes a vertical tree 314 and a

nmonobo npl etion tubing hanger 318 |anded in the high pressure housing
12, vwf‘f‘?ef eratT%%aeﬁptﬁhg?éd%és%wa&&mr@m@zl@ni it g fuing ROl 243eAnl 12310
does nfde D% ItBor thd SUARIBA oHREUBapibl25£3Mld e Rofiliel! Mard 1, G En

interface 341 is used to conmunicate directly an annul us ort
352 ananrwatr ssell csyistam dinerfdce @4 liocat einilan  miamneobasgdéseriped 3bdvdhody and

ext endi ng above hh t.ubi ng hanger 318 into the production tree 314. The

subseaccﬂ'g’ﬁﬁﬂ'@?'ieo “'gé’g' VUBIG §ROgk 2(3 clbet inRlatierh siegve 234 dpcludes ap amelsde

Fluid . : _ . St 5
Ui d MAEBIRIrHohe DD & N ﬁsmptﬁeqm@%gggy SRS Wb duduhiae

annulus 1 n simlar operation to the asse I nents cuss

pr evi ofligd \ine [AXA3S{tFmding Sstentbe ullihg spobb?43 aspar amnistiyabile rcoanestient isaoklas
operatjonal contrgl as it pertains to A annulus flow A annulus access is
ot ovi b $3p GNkcliom ShownaAapiids Tuis) (i 287 alea camemnisaten b eRRUIES JUidThe
A a””Uiidészﬁdé‘ﬁbﬁﬂin%ﬁi%‘?héiﬁgaiﬁboﬁé e°f521'sf‘Aﬂn§|hQ‘fiuﬂLnﬁ@%?Eo &uhf&%te%ﬂ@ﬁﬁ%rn

val ve 25 and contr flu communi cation fromthe A annulus on t
i nt eriannuids fliid aeaPtoeextdfdingehtonthehteed @4 ngirgaage suiddiBe toonhdationntsech @z of
ove,the nnul ar

th dapt 324 | interf 41 , Ab th
|t er { BB SOTNRNGH PRS- ERONE S cOmieh valEc2 MM ke PiRIcisR, B IoPmBHe.( he
t ubi ngy ﬁﬁ%miélﬁomﬂe%f:t?i@ é;;aa{%‘iyéorﬁﬂ{uhﬁgﬁstﬁrau%mﬂy&(aﬁﬁc 2oritrol ines 248

[ 0039] Referring now to ere 1s s another " enbodi nent o
subs e aextemfing frioom thestabing| 3posll @13vte hydnaubm fluil mriac223sie thel agtigtiondddevers21 .

h ,th b | et | 10 i | ud _hi gh € h i
S hr T PR T T £ 20 SRl Rt A snasireR: BuhL OB R e St "
si m | agrduRht Mee SiHERsH CRERIL1I9N %P aBRhiNaRTA diHeE Misrdie S Sefnd! Q)seds! Y

with simlar parts receiving simlar reference designations. The subsea
conpl ecanaplelicss aatergblt 1210 thus| Ges7thientobingdespom! 24 Btto qarbvitle dieid) tdmimusitcatibed on

a tubing spo 413, si.m | ar t he ,emhodi nept sho in Fl 5 Also,. a
nonpbol?%‘”s%ﬁgﬂ‘%ﬂr%qﬁ’ Y %ﬁ‘h@@& *ﬁi"g“ﬁsmﬂﬁﬁg@a‘”muf HR SIIRT APeLigs) o498 and
an i sohdiehites ! 10eR Fldi8KiRBE SorbliBl Y NP EIrguRRIMN M the ACBRASS Hag
adapter 424. [0040] The subsea conpl etion assenbly 410 thus uses the tubing
spool e gstablishedwisiieg Alamnndlusdrare @44 an thentubingweanyer 124 8 @sopleviviisin deseribetil 4
and t idin,the B annul us . jmlar operation to the assepbl
erboai IAY G s CReBEING, B 0 E15, b e, B RA Bhofer ‘Trtotbugh” Bhe Sheenus
access adapter 424 does not mani pul ate system fl ow access for the
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WO 2010/ 062652PCT/ U52009/ 062373 A annul us, the assenbly 410 all ows
opportunity for conventional operational control as it pertains to A

annul us Fﬂﬁﬁﬂwﬁnﬁﬁnulus access is provided by porting 20/VBEA3Bn t he

t ubi ng spool. 413 and portin% 468 in the tree 414 and is controll abl e using
a val veomplgtion assemblye S181with [apoanules eceessy adapier 3281 @s showmethe $itbseRown

ccess PaREen "Bery o1 RERGRR "R, BIALE DARIALY b Ly ol "Mk e

hi gh pweBtsoree Treusubgesl Zonmsétiin edsémbiyde1e Webinbar eo fHae sEbdEr RofpMEloAt | ON
assenbléﬂflo Is simlar to the subsea conpl eti on assenbly enbodi nents

di scus8eFEMRe\AReginenis previorsly desgabpads withceimjamparts regeiMing é‘Erajkaé weference
desi [[OSiond N ' | 0.iM . F |
Cont Lolksifions fogbes Ing SRR baRpRRGR HRUrBIC310 i ELS. € g lBHE £ lertkd

t he hotrsé r3f412ndnal moridbebadontimetionS Wbisg dagedr W 18h Idnded aglapiee high2greséiire
annulus fluid paort 574 in the tieback tool 572 comuni cates B annulus fluid

f rom t ReusipghJRalVhilgionerafion eithetascass adaptens2f| isisimiarnthesassentily 3dRtdaess

W t hin Cll [ 5 t i | ul i ont r ol
por t s B eREg i ishof shter ikidt, 1 HLILP S8a1 G ettty st
adapt ecorﬁm;nlfcaterrdiln@ci!yaulr} anlahnelsﬁ SR pmagzmgFdewlith@i@ porit1884 Iddé@éﬁ:ﬁi{n‘rl;he
subsea_conpl eti on agssenbly 510 thus provides fluid conmunication with the
Lot a1 B HaS SRR 3 T o anderiandiger savedhe tebing Bang el (ioihBcrpRestios

di scus e VU tnl a t t a u

adapt of C550 qor Shbsed colrhidtBhdsEerhtld 10, HBE Abes o tHG heRET e e
assenbprpvisie(luid towsuojzation Wetveerf the produetivni e B140pad alé anidlin ¢ Braphulés t he
surface as. it pertains to A annulus flow [0043]While specific enbodi nents
have bBHMEHFREraHND 9dbe Aspmblyiapedimanisodiscussad jreriaulyby one skilled in

the ar sdihout | f LIt O e f ¢S, I Q.
(e arfogaafiout $6P3Ehn RTMIE hiliyF ! SIS B SR,
vari at i pegaiasdo wodnriuleaflowna armalysoasiebs as pravidedebyvah A anhililes sgapter ebivehe

enbod e it Insaadanse 28 RE X I crdap e msIus ASFsORRTEES! 018 e
scope RhnWk 58 tr%‘g!%ézotbm N?gzgé%%}%ggﬂgglggﬁ@ g?rr?uéntﬁﬁb%tiéh‘t}hﬁﬁtthénﬂ LR ohhe

clainms. WD 2010/ 652P
the interior of the adapter 324 below the tubing hanger 318 to the interior of the adapter

324 above the annular interface 341 . Above the annular interface 341, A annulus fluid may
communicate around the exterior of the tubing hanger 318 and with A 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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What is clainmed is: 1. A subsea conpletion assenbly for a subsea well

I ncluding installed casing and a well head, the assenbly including: a
product i %IPE‘HQ’P‘??@S%‘ orm ng a B annul us between the out siEI/B$20890628Boduct i on
casing,and the installed casing; and an annulus access adapter installed in
the wefy Fauds. the asaempblyr41hallows pgpartyrily fohicapyentional pperagoral reantriohgsfil ui d
conmmuni y i t I g e nyl e a I cess
adapt o e ARG o ABnkioE dods R Aduhiilabta' WRVERA R sbiip LR IgtgR FEBR

noni t otubihd gpdd W13 aminponing a468dinattieotsse Uhe amani | doBtroNtAs Ustga@valve 47 inThe
subsea cot:ﬁ’g)elt&iei on assenbly of claim11, further including a subsea

producfheo ® i ncl udi ng control equi pnment capabl e of mani pul ati on of the

a1 X ' I |.ai
L whoFOF TS S nniicheria SRR, FIC, o (BB KSRGS HRIEL SoTIRERC'S L hyter

ri ng seampletion cadsembbutsd0dwitfan eragpiceesdadyptep 524. 1A Eioswh, atheasubsear
cavity between them and the valve includes a sliding sleeve val ve noveabl e
wi t hi nCeTRRIEEAR | 2§SeMaPI¥ oRflP oINCUdgs d ac Highumresitrenhawsing s 12 nestghed:| sidgc @ess

dapt T i fclalng 1 t us
acoeseSipde, TR H05EE %’:@%Igpt ?%S%@E@L?ﬁé EQ:I@I gg w;:“?ﬁéﬁ m%%gﬁﬁ%%e
I assepatily embddimenta di o ' ighilat part iving sintilae refebse
\égm\;?et i on Z?e E qéréacl aitﬁ]s4 _rpvrhegcrwéw he V§|_ ve iﬁncl udeslw?r%rs'le It _he{n one
shut t | 8198 R0 B4 518559 SATRICHER ESBRBRVORL of G- it homeveridp Eerayter as a

tieback assembly with a completion riser 570 engaged with the housing 12 and a tieback
tool 572 engaged with the adapter 524. An annulus fluid port 574 in the tieback tool 572
communicates B annulus fluid from the annular interface 541 to an annulus fluid line 576
that extends within the production riser 570 to the surface. Likewise, hydraulic control ports
578 in the tieback tool 572 communicate hydraulic fluid to the adapter 524 from hydraulic
lines 580 that extend to the surface.

[0042] The subsea completion assembly 510 thus provides fiuid communication
with the fluid in the B annulus in similar operation to the assembly embodiments discussed
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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6. The subsea conpletion assenbly of claiml1, further including: a
production tubing form ng an A annul us between the outside of the
product i ¥® 304¥Pe2652and t he i nside of the production casiBEE/USAEP/06YD3

2010/ 062652PCT/ US2009/ 062373 t he annul us access adapter further including
anot hef-lasms pul at abl e val ve controlling fluid comunication with the fluid
in the A ar_mull us across the annulus access adapter. 7. The subsea

conpl e¥NMGh €18lm8d VB of claim 1, further including an isolation sleeve

| andabh eai e f ulk al..d: e,
the | sol At Ass) Ea el R ir J0F o bubhel Mo AR It %ol S S
fl ui d welhdeal, Bhaanserablyfincodinge adapter; and hydraulic fluid ports that can

comuni cate hydraulic.flyid to the annul us access adapter valve to operate
the val v@ BrosliciRR. cang. dowig) a1 B el heteen the pUige ot e arodREPNdi ng

a producti O&éﬁ%ﬁgéﬁQMIbadc&“}q?uﬁ?OdUCti on tubing hanger, the production

t ubi ng hanger I ng annul us ports that can comrunicate fluid in

t he B anran @mnfiiuesmatbessadaiaptar. indalleBhen sihies ezllheaq)| dhé oadadeenbtiuding al ai m

1, further incl ugalrtn@ a tli eback tool |andable in the annul us access adapter
AZe

to form an ZRRERY Yeheentraling flyidecomraynicrtion, 4ithy 1he) flwd jrythead annuls
fluid portsaéddad tk@BnkA0EREER! Sddptel: hgy the B annulus from the adapter;

and hydraulic fluid ports that can comuni cate hydraulic fluid to the
annul us adwesss aageqneasty il the tfuidper dhe Bheamnaluge.canlbe Ansnittsed bpnillidt i on

assenbly for a subs wel |l including installed casing and a wel |l head, the
assenblg i nﬁqrﬂﬁﬁuﬁﬁ?‘% 6?@85&8‘? @H“H’éﬂgimE-'ﬁ%PH?H@f-a B gnnul us between the

out side of the production casing and the installed casing;

2. The subsea completion assembly of claim 1, further including a subsea production
tree including control equipment capable of manipulation of the annulus access adapter

valve.

3. The subsea completion assembly of claim 1, where the annulus access adapter
includes:
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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a production tubing form ng an A annul us between the outside of the
production tubing and the inside of the production casing; and an annul us
access aWAbiWdP0626%% al led in the wel | head, the adapter iB{H/USE0ORP623Bi r St

mani pul at abl e val ve controlling fluid communication with the fluid in the B
annul us 30¢ Gepuluscaceess Iadapir fegheninghiding anethgr seanipulaiabla palvatcosirelliogl ve

annul us. acondd SnFRRHAbT A b Bod A sEolils) Eo% I NI Bsen
conpl etion adsmehl y of claim 10, further including a subsea production tree

i ncl udi ng control equi pnent capabl e of manipulation of the first and second
annul us access adapter valves. 12. The subsea conpletion assenbly of claim

10, wher u :CES | : nd. t i rst
Snd sornin® SREE oTpBAGE AR i SRt MRl MAI0 2P HaBh, i

f or medlandableeinaithe parerulio dgcessl 3dapibe 16 dvde ancaimliat sedl inksfaeb) theofsofdtiahm
12, further .including nore than one first and second valves. 14. The

subseaSEBY® IMAYRG-assenbl y of claim 10, further including the production

{Ubi N9 SRPIICHLid Yoofk AU SRR 1R She B AL et B

hanger | Ing annulus flu can conmuni ca

annul us fhydradlieeiuid pptiethat chh. cofnmiahibatd hfdrachpfieititodhé adnbiseaceess

i ncluding i nat | | ed casi ng and a wel | head, the nmethod including: installing
a product i oRIAET KYVe 40 PBEALS e ¥AINBI us bet ween the outside of the
production casing and the installed casing; installing an annul us access
adapter in the well head; controlling fluid comrunication of fluid in the B
annul us. tice cabsehecanpiatiars assembly adagdier .1, further including a production tubing

supported by a production tubing hanger, the production tubing hanger including

annulus fluid ports that can communicate fluid in the B annulus from 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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16. The method of claim 15, further including: installing a subsea tree;
and controlling fluid communication of fluid in the B annul us using control
equi pneanwlwgféﬁ%?ubsea tree. 17. The method of cl ai mPEF/US204%862373

i ncluding: the annul us access adapter including an adapter body and a

retai ndit- ri hie s8eRFead QofRietion Assembyf ?T Wéai@d?& efurthefly inslyding ta $L!h|‘5ﬁﬂan
' . ! . SOTdY 1D an
vt ngP SEBplor 1R WRking SRl eI, cabiihib, O e HARCE B B8 A o

val ve. seddRd28ririne 26ce3Gddptetonivéiy 2373 18. The net hod of cl ai m 15,
further including: the annulus access adapter including an adapter body;
and controlling fluid comrunication includes noving a shuttle valve within

a holeqfo ' r . Th d,, of '
movi ng 15" S 3Heb MonBHIEie as38mby, of S Fo. FEROHE' il etGerd d¥eBiari
nmor e t ineludesearnatiepten bokde ardiathecfirsb@ély. second valves each include a shuttle valve

moveable within a hole formed in the adapter body.

13. The subsea completion assembly of claim 12, further including more than one first

and second valves.

14. The subsea completion assembly of claim 10, further including the production tubing
supported by a production tubing hanger, the production tubing hanger including

annulus fluid ports that can communicate fluid in the B annulus from the adapter.

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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20. The nethod of claim 15, further including: installing a production
tubing to forman A annul us between the outside of the production tubing
and the MWX2H®0F65% he production casing; and control | i MCHUSAEP/062373
conmmuni cation of fluid in the A annulus across the annul us access adapter.
2 1 . The nethod of claim 15, further including: |anding an isolation

sl eeve15.nmg%%{“g??‘fﬂeﬁﬁc%ﬁguﬁﬁé?}pihﬁlrudin%(:)f orm an annul ar seal interface;

comuni cati ng in the annul us m t he adapter through the isolation
sl eeve; ahd anhalus axeess aldaptey ifidluditg conaaapteabodyy dndr t her i ncl udes

communi cating fluid through the isolation sleeve to a valve in the annul us

access ad@pfrafing Jluid, spppnunigatiops incdidesomoying arshude vsive withim a dole faremedr

i ncl udi ng: | ' oduction tubing supported by a production tubing

hanger ; andldgl@%n?réudrﬁpﬁt?on “fluid in the B annulus fromthe adapter through

t he production tubing hanger. 23. The nmethod of claim 15, further

a tieback tool |andable in the annul us access adapter

It SC:* (‘j?hé‘gﬁh'g%tg%h' eglpin e MR MRBREn#nsludle givel inclides madng rareuthas
oo TG ANA b e ok O BIGRUP Sy corL ol 110 111
20. The method of claim 15, further including:
installing a production tubing to form an A annulus between the outside of the
production tubing and the inside of the production casing; and
controlling fluid communication of fluid in the A annulus across the annulus 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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the tieback tool to a valve in the annul us access adapter to control the
val ve. WD 2010/ 062652PCT1US2009/ 062373 24. The net hod of claim 15, further
i ncl udi n¥FO HYPE’2 ng a production tubing to form an A BGFUSAE/0633%keen t he
out side of the production tubing and the inside of the production casing;
nmonitoring a property of the fluid in the B annul us conmuni cated across the

annul U2 bar S e a8, RARRE ARG D 2ty Of the fluid in the B
annul us. installing a production tubing to form an A annulus between the outside of the
production tubing and the inside of the production casing;
monitoring a property of the fluid in thé B annulus communicated across the annulus
access adapter; and

adjusting a property of the fluid in the A annulus based on the value of the monitored

property of the fluid in the B annulus.
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