HYBRI D- TI EBACK SEAL ASSEMBLY CROSS- REFERENCE To RELATED APPLI CATI ON 5Thi s
application clains priority to U.S. Provisional Patent Application Serial
Nunber 61/644,168 filed May 8, 2012, which is incorporated herein by

ref erence. BACKGROUND The present invention relates generally to
tieback assenblies and, nore particularly, to hybrid-tieback seal
assenblies and associ at e8 VBREBIEIEBACK SEAL ASSEMBIX to the surface or 10
subsea wel | head. Current nmethods used to tie a well back to the
‘surface or subsea well head from an existing downhol e |iner hanger enpl oy
running a tieback string into the well. These tieback strings typically

have seal s at their botCrosseREFERENCESIGRELATED APPlieR®ON r ecept acl e or
pol i shed bore receptacle of an existing downhole |iner hanger. This typical

approach may. be 1 roblematic d ac

ehath of " RerRletiaEnEoprierts T 105 PhaiiabERRRr Bebtteth nel Apinet o
typi cal ley/edisqtpirpeh mytsh@oﬂze%m @ﬁncb%rath@iqa@iﬁ HyeeRpéRe! €. This typical

approach may al so be problenatic in applications where the existing liner

hanger is one that is very thin anBAGKGROUEBuUIt has a very |ow col |l apse
val ue. Wen attenpting typical tieback methods with thin Iiner hanger

Top, -and or 11t ElaeR e it RRMD o [Bhabl AR LSRR To Rl ¥

i ncl ude hybtid-tigbazkvehl dssethblad dnd,asédetatddinkMotnaf §iies well-BacB t& thit- Suffice 8r 5/ 8
x 11-3/4, 11-3/4 x_13-5/8, and 13-5/8 x 16. As a result, a new and i nproved
met hBd &F bsey #isl bsadwel | back to the surface or subsea wel | head is

desirabl e. uﬁ&tﬁ%e@EMéﬂT{oq}% @wgﬂga%w}m ace or gﬁ&ﬁ?&?héa{&fr@ﬁeéﬂ)' ary

enbodi ments of the scl osure may be under st oo by referring, In part, to
the fol lesisting dd'eslmle ﬂmelohrangadempbyaumnnpanmbarg: sinmgvnmgshe weljiu Tasseltfebh ek
depict a_l|iner . gﬁt em ancL Hybr i ﬂ back Seal Assenbly
strings typlca ave seals at their bottom end that sta into a tie ack receptacle or polished
bore receptacle of an existing downhole liner hanger. This typical approach may be
15  problematic due to the small space out window (i.e., length of space available to stab into the
tieback receptacle), which is typically dictated by the length of the tieback receptacle. This
typical approach may also be problematic in applications where the existing liner hanger is
one that is very thin and as a result has a very low collapse value. When attempting typical
tieback methods with thin liner hanger systems, there is a risk of collapsing the tieback
20  receptacle, liner top, and/or tieback string. These thin liner hanger systems typically include,
but are not limited to, the following sizes: 7-5/8 x 9-5/8, 9-5/8 x 11-3/4, 11-3/4 x 13-5/8, and

13-5/8 x 16. As a result, a new and improved method of tying a well back to the surface or

subsea well head is desirable.
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5(HTSA) in accordance with an illustrative enbodi nent of the present

di scl osure. Figure 2 is a flowhart depicting a nethod of tying a well
back to the surface or subsea well head using the HTSA of Figure 1, in
accordance with an il | ust BriEvDEstsaedioror Tf DRAsvIRGesent di scl osure.
Figures 3A-11 depict a sequence of nethod steps associated with a

hybri d-ti eback seal .10 assepbly, .in accordance with certain enmhodi nents of
the present MG ISBEGHHE . exemplapy,qnebodippents minths gsclopirs R cho 3persieqdedheen
depi ct eqe@hthIfSh RPMeANARE RHHAGH Y e SbasANRS: lary

enbodi nent s g? t e’lgc?sgl osure,g suglllﬁ) references do ﬁgl?cqr%ﬁlgpa limtation on
t he di scl ostigaresabd-1(® depich al Timdrt ladnigen sysserh cartde a i Hijterid-Edbackh 8 e uApseatbly
matter djsc¢losed is capable of consideraple mopdjficatiqn, alteration, and
equi §a| ST PESPHIARRY™ tga’F’eﬂﬁft*FPBhe, ela‘émﬁmt Qf&%?ref%ﬂ 698" "€ki I 1ed in the
pertinent aglgu@Nd id@aVioAGhdrh 8eRONRS 4 fneBfodidTitgindiaSELIPBAtkGo tHOQIr LR bE bdfeaNd
descri bed enbodi ments of this disclosure are exanples only, and not :
exhaust iwedl lfad tusimggbeo P Sef of Rigutti dh @seardance DAL FDsDESERinFUdINent of thihe
present i nvetn&.icgg relates generally to tieback assenblies and, nore

parti culPAPFY, “¥0°Whri d-ti eback seal assenblies and associated methods of
tying a wel Fiduaesk3 A-Q1tdegics HIstQkAcObf febivdastops]aksdepdel whil Rehybeidebadlosdal e
or "couples" as used herein are intended to nmean either an indirect or

di r d8t @siendY.iloAccoTdanse With cartinrestbodimenteolcthapresentidisclossigeond devi ce, that
connection Ry, be‘?ntgofhrix%ﬁ? ofihl (ﬁi?ﬁgsu(%gﬁy\%cl%e{%:g ’&e%i‘a{edta% WA L2R  h P YT £Eh e
mechani cal or electrical” connection via other devices and connecti ons.

Si mi | ar Iby, refdiénde e rexemipliirg iefibotiment pt €@’ disdlosiBe dsuldR refefenicss domendtapiyt ®
nmean that there is either a direct or_an indirect fluid flow path between

two 10 CEMIERBMNsthedigclosure, andgpppeeh Hmitgeny ity Bf infsgaths Theongiech gnatter
drillstrg : 3 I S§: d

ounnol o5 if o BF LbRMcr i Mt g B b BARHE Sot "GRG 8B and |
sur flace fumiangdss Wi aicert &l therd skilled ifhke peament ardiand | lasingethe shedefieof €dst o a

system where a tieback string is.set and. seal ed i.n an exi sti ng downho] e

i ner h%&#ﬂgﬂys{”&ﬁ%we ﬁﬁé%ﬁ%@bﬁgﬁn%eagw@s aﬂm disRloSHE\#R %nmlﬁﬁepf% 15
hanger sy§heMxhaedtiveRd tRNdopedt thodiskidsurkl eback string in the host casing
above the |liner hanger systemmy allow for the tieback receptacle or liner
top of the Iiner hanger systemto be isolated so it remains pressure

bal anced and has no risk of collapse. This system may incorporate the
slips, sealing technol ogies, and other disclosures found in U S. Patent
Nos. 6, 761,221 and 6, 666, 276, the entireties of which are hereby

i ncorporated by reference. This 20 system may al so be used wth any well
head system



1llustrative enbodi nents of the present invention are described in detai
herein. In the interest of clarity, not all features of an actual

i npl enentation may be described in this specification. It will of course be
appreciated that in the devel op)IHMLEﬂDasxymsuniN actual enbodi nent, nunerous
4 npl enent atj on-specific decisions de to_achieye the 25 speC|f|c

i npl ement at i BAH PEFSSAtINVERHOR felgfes Ige%{nu@Y f B‘?H agk @ssemplissran 0915 P2FLF Uk Fe

Mor eove t e
ol ox ek R R B Rl SRl P YR R TR Bt O B A ?ﬁki g
for thosebsol welldieadry skill in the art having the benefit of the present
disc%osure To faC|I|t?Lp g bettegr understandin present inv ntlon

of,
the ?ol | owi B EERAPPPIGTOr SEURIES t 25 ¥reg MGt At ?né?itogmeaéhel °hapdn
shoul d ,PgirfQlcbVdchgn. ePTﬁelgmfﬁ%rQ%e{/ﬁ@@o fled t'or£I decorf ARk Gt anB@ct%CiﬂEy ® the
i nvention. Enbodi nent's of the present disclosure may be used with any well
head sy$hrengh Erdisdi pamestiant, or eropgleserinditics etasbamieal mayeléntriegd shhesgbpe Vi

h t t t l | b
Cype of CLlTb 6T PSR PRRRHO o B M TR DS GBI Bl 208 T ot i on

wel | s asntéddd @SmparD ehit tthed iveithér, a idiebtust B idiedco Frid dowBhth Shetween tvsl'(ﬂ
certain enbodinments, the present disclosure provides a nethod to tie a well

backOt o compORENLS. aEke tsrmswpBels” aensedrsaein uReang alpnethe dellstriag g€ khedeale from
Assenbl )(he,((jc'i_‘\-,r\ﬁlA %nd towapcﬂqhé3 s&??%d%e'ge‘rgowﬁ > ag %?et%ﬁﬁ(erg 5:;{%4%s aﬁ)ngltllle?%@?stﬁr? fill

with fl di running in hol'e n ano odi ment, gsent
di scl Osuiﬂleﬂfcﬂ)a/frdlﬁsthasufﬁichmivamﬁeﬁle disteizadre is allowed to build from t he

surface in t e tleback strln ctuate downhol e devices., I n cert
enbodi ment s 'hgpesent s %er ng‘baé}‘sé"d’f‘é"h&repﬁ‘B%@qﬂ\éémgflﬁé?teaﬂ@lssfli edif t he

Lieback ateifile cbBnRBE i el' L 4R Lt SHDRM FRMMost Lk d1560\0 8 RoWANAE i
float collar to enter t 10 tieback string wh
bei h§ r |1nangemts§ast¢rhe Shtbllng and]s@mghhze m:bablasﬂnngtm thwdlqsscqsngwuw thedinet hamgenl ve
in the coll ar y..cl ose so thaL Eressg{e Eg%_be i ased in the tieback
string S¥LER{MAY PB%W B i Rk TR epfanls, O HBGOReSk B Iipe |S¥SIE) 10 Rt
in the ighaskost '}élﬁginﬁrﬁifeégﬁeu%é}lc@@%n@ Al Jlo '?El( &ecdjraﬁﬁhoe(i'hfﬂ OP8tdh §nay
surface when it is desirable to set the HISA hi s enbodi nent, mhen t he
bal | i s imkoopyatd the shps, Isealingr teclowlemes, Iaadn@ﬁleordlscmumalfbursﬂem U.S§. tParmy Nost  as

a press r vi di.n ure . differentia t hough ntain
2, D oS oy 27 A O R SR RS A hE bl g il
di fbere@wa{q mdy mﬁbéms@b&% Sy dlDhead Syl d be appreci ated by those of

ordinary skill in the art having the benefit of the present dlsclosure any

ot her sui t ablustratévg erabgdimgnts of|thgypresendynysation ate descrbedbinedetaiphereiay la the
different 1%'5 bP clBy, tz%q‘%baﬁ‘%e f&élégn Bg nﬁ"oaff%ﬁ“ g?e?l?e{]'idti’?)g %\Qgrﬂet D& TERPH fiis t e

pr esent OSUI’G n cer di scusse er ern

may i ncc@pmﬁ@mnslm pallt dfadouddecbd Asie pemde nhdtyin hiie davdlopatdtyofsaty diell achaked.
These slips may be used to | ock the tleback string fromany novenent up or
down t h&MbeAiRatdBFERUE HEPSERntaonEs e ectSi A aBRs's be i Rgdca il 2chievhdag

cashig. ohiLifel; gﬁ;’lé?nn%{@ rgtﬁélts,st & \%Ll' Qéry”%npeongnﬁﬁgl'e&%ﬁta%n Wl Lhgh&.

pieces. tn oth e net hods "di scussed rein may I ncorporate
t he use Mdreaverpitatilltte amira:liatécﬁﬂmtkumh 3 datelapgmaty effayt thizhhpe campleg andytinet .

Ref erri ng nOW/t t he gur gures 1A- Hybr.i d- Ti eback S a
Assenbl fo{‘WSB& é"r%‘me st 192 fautige P@g%rragﬁtgeft% F 8 ondigsry skid 'n
downhol gr{0fl thapPaRE: sYHEPRsetteiQifdrgeneral Iy with reference numeral 130,
i n accordance mnth an illustrative enbodi nent of the present disclosure.
Fi gures 1A- Tc fa¢ibtete inbetierIndestndingiaf thx pessery ifiveptivnribe doltveing examples of
30 certain embodiments are given. In no way should the following examples be read to limit, or
define, the scope of the invention. Embodiments of the present disclosure may be used with

any well head system. Embodiments of the present disclosure may be applicable to horizontal,

vertical, deviated, or otherwise nonlinear wellbores in any type of subterranean formation.
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30end to anot her. In this illustrative enbodi nent, the |iner hanger
system 130 may be run and set in a wellbore (not shown). The |iner hanger
system 130 may be di sposed within a host casing 160. The |iner hanger

syst em Exbddiniet® iyl B& applidabieStondfectibfwelld 4sOweld apgsrbductiss abellsa indluding ng
adapter, a hanger body, a slip, a packer cone, a pusher sleeve, a |ock
ring, abyfspsarbppyelfd/ or a receptacl e 140. In certain inplementations, the
receptacle 4 j . t. ] ..t 0, i

(TER or pof' SREm piiBEs, B prSent lactobti e » o BRGle £ GEATRBELS,

t he |i nelie barfigerorsyubteanwi head anshigse bbdeid-Tieack | $aab tAsadmble (BITISPOsel oné 5
woul d be appr eci a%ed_ y .t hase . of _ordj naﬁli s_lﬂol |.in the art,. having.the
benePit BIPOLHRenG, 1B dispack stung &y pikowednter filh athoHuidpyhile Bramgeintas thediplp e In
removed,,, gdi Lh66himeht, Wﬁ%séﬁ%ﬁ%%%u&?ﬂﬁl}ihlew nék %H&e%ﬁé’s@—:‘ <Ok aliBGeprESENt
di scl osure. I'n certain enbodi ments 1 n accordance wth the present

di scl osiudd, frothethdTSAfat®0innthe bebakt string t headtiaterddvargber deyis¢sem Ih3Certalim

ot her enbodi,nments, fhe HTSA 100 nmay be set in t 10. hostin asi.n 60,
Dbt oRBTPOUBEAS leVioe Ay hERGAe iR picstite ATl 1y B ek grng. T
enbodi MYAL iIRRAWIVd Enbd BMERS thbArsd 6 art ﬁﬁeﬂ’f@ﬁﬂoaﬂt@@lléﬁn?ﬁlldvﬂfdrhﬁli@ﬂﬁénté‘r&ﬁé ng
160, positioned above the l[iner hanger system 130. The HTSA 100 nmy be
coupfPed tichack stiiepwbide beingmgn irga thetide. HPBoe tiadticbask sonpis pressunacd therpalee
anchoring bodi.es, which be hydraul.i cal | r. chanically set. .ln

cer tai n TR REAEY ove 58 Ot BReree mpiPe Rerefeddn fe tibagk Simbad Setsip aed 15
or nor e sasls.hnr éthér ditsbidafierdt® ) dowaiholiebatl saad idl thitidbadly stlihd niiybearsbd s £5xN

body 112, which nmay _be hydraulically or nechanically set. The hold up and
hol d dowRaybRridrespad fromithe syrgee; whaniéiées despallpde sef|thetid St 3lmtkis eipbadiment,

anti-ba e V. r. l ] i on
o b - el SUF ISR G U EREE TR oD 4 A0 bl sRP PRl AELE PRl D
and 160l dadiemprdadinga ptdsture diferahtsad. ethougic berthin exdngihrynigvidey arealifchmtd as
shown), su a 20 lock ring, snap..ring, collet,. ge or segnented slip
system SH %’q%lafghéléf‘ iBi Freatitge asgreﬁglrildtff’mﬁﬂeﬂbﬁ%e &eggg 8iringy 26| yPWdpbeces.
Al t houg j § b y i - di ssed
or 111Dy g g R ey B e ke Yl b ity
ski | | i rany hgharsujtabblavdemige t(hg., idngs) imayobe tuked pr ecateta gressiroshiffeentididn tbome or
nore co nents may, be remved or nodifi wi t hout. departing fromthe scope
of the_ JESGITTA CHIOE deBE bome Hege o Wi Hethwaat o any sul table |
sl'i pomechaniys iBrtdif Citdldifentd the Hthddsdit&dsddOnersihi RayRtdasr B 1igs Scdt8e€d i n
U S. Patent No. 6,761,221, the entirety of which has been incorporated by
r ef er endeddpandsentllidy@drankieatly sdi ang logkade These slipFmayESed B0ogkthedlebackestinmg i se
one or re netal to.netal. pa r.seal _assenblies 117 i.ch . be
nydr aul TR 75 5P S R 4pP oS an R B e b RO T Rinipa
i ncl ude nastoasing! 16 eattaid thbodintenka ekeedlips eady BSGRMIbE draulabkpibds! belethebut
is not limted to, a packer body, a pusher sleeve, a lock ring, a shear
pin, a legtediveenis shermsthodsndisarssed hegin weryncoapemisutil wserafas metdngometdl s of
t he ,pac e : i.scussed for illustrative purposes, it

7 T S ARSEHAY be g5t

wou appreci nary skill in the art, having the

benefit of Reérripg asend the Fidupas) FéguréshdA -1dhdemct arbiyeriddhighanke sl ABgenibdy
renmoved, nodified, or adﬂed-,w’ t hout departi n8. fromthe scope of the present
i

di scl os¢Fd SAmdenpted generglinaith setessnss mameral d 4D #y & dermolo By dagsrsyeam; n

U.S. Patd%ﬂ&teﬁ‘%en al@ﬁéitl?l zgferehbcem‘lﬁﬂ fal ?5(){ if? facé@!?(ila%e Wi’t% alﬂqﬁﬂst}a@igg %B%B@itn?e%t by
reference I nt the "present I SCI oSure.
of the present disclosure. Figures 1A-1C show the HTSA 100 as it extends from one distal

30  end to another.
In this illustrative embodiment, the liner hanger system 130 may be run and set in a
wellbore (not shown). The liner hanger system 130 may be disposed within a host casing

160. The liner hanger system 130 may comprise, but is not limited to, a packer seal, a
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5l n certain enbodi nents, the HTSA 100 may al so conprise a device for
creating a pressure differential in the tieback string 101. In the
illustrative enbodi ment shown in Figures 1A-1C, the HTSA 100 conprises an
i nver t edufnimgpsdapadr] mharsdbodihe slipyepidkdr £dreat posicr aleedd @ loskyrihg)rat livear top

conprise val ve 15 d mul e shqe or, wireline entr I de .157. The. _
nver t ogne P areepiatis, 4ol eRta TERERPREG tefeerpa | #) absdRoluds g i 01
while thgr HipR11E, 2l@Palis r&%bﬁgller HrBR)nBPpSII?ﬁleH'QJoge rd3 k! M%]%ES#?BO&Q?

inverted float collar 150 may cl ose when the tieback string
pr essur ecrtainwnmppuents hetheuirfeabengso sy$tan 130ems dissussay fireillustcatbageudpases, tihe

ti eback strj 101 to.,set..the anchori hodj es 111, 112 andlor.packer seal
s contl yorid b apprecibig 35t bl ofbau e AL S dhS B ating e, PR he B miEient
di scl os !ell’s%losﬁﬂ%,e Al Shhel 00 niBRY é%%lproﬁéhté &y bBeedRVEROMBATTRAL of RAWE) vaiHdut
| anded in the well head 170 and set above the 15 receptacle 140 of the

| i ner hdeppeting {remegthe s@Pe oftheriresenhdistlosire.casi ng 160. In this manner, the

HTSA 100 nma rotect.the host casing 16 bove the l|.i ner ha tem 130
T ey pr o BaBUE EpSdieRBEh sRaRiAs Wit ALY RehRbafds, BRGES A HRDIER oo
HTSA 100e¢aétsin tielyngp hahge isydthg 130N othepembadimehts] the HTSHD a6k maly beRet ih@He f r om

pressure | ocated between the tieback stri ngﬁlOl and the host casjing 160.
20008r atipgingofasing 16fsrositiongd, abeveothga o Bangsr rsyatemy 15Q+ r Bt ithee ﬂélw%aavfhe nt

. A . . . ) i . : 5 Ei
3 £ Rl arle e e S PR R I NG ol o1 ©
met hod ftaboid the dinaehangeasystdno 180.e ThaHER%e 100 nsaylisceeoupdd tolretiebadls stiggt ifdé. HTSA

100 of Fig LN accordance with an illustrative enbodi nment of. the

present fépﬂf%édpémw SURIULH 08 T O a’&‘)‘*h_OE‘P%&;?g igf. W]Ei‘_@g?‘t?tyettf hwrﬁlﬁé_?wz as

woul d be,2BanielRF RE! & 6GtalY chiDOBRREs iRHER@INe HitH theiPReseRdi8tibsurdlaNd B t he
f th d

benefit of the present disclosure, one or nore o recited steps may be

el i P natedorerankibbiiag bodies agteuclvde hboltd vpedytlilhgnd adwid tews boge 1 BX, wiheh

t di | . i t, t. 20 t HTSA .1 i L I'1b
Do ot o6 Rtrfisals 68 meeRiri eI Bet ofhe G b at iefe destn bifiesdl P Gy, " ©
enter thgrideePpedhes §ieévedl 130aviMyl dnlarltiSackibSif s 08 itS pRA eferh Beeridh ahdbRe bhe

wel | bore (not shown). At step 206, the casing hanger 180 is |landed in the
wel | hearbre 3mglerdirestion oo bi-dgectioanldilipg 1l hewbighimmay baaingependgntly sett Hdevhold

1e2 1 bl TR0 B30 LS RS AR B Py B B
fronot heodklridd GRarfiflg t JoHlel Aedge dP Begnientddesliprsseiehs Andl laGhtar pin. The slips 114
may be one piece or multiple pieces. Although certain components of the anchoring bodies
111, 112 are discussed for illustrative purposes, it would be appreciated by those of ordinary
skill in the art, having the benefit of the present disclosure, that one or more components may
be removed or modified without departing from the scope of the present disclosure. The
25 HTSA 100 may incorporate any suitable slip mechanisms including, but not limited to, slip
mechanisms disclosed in U.S. Patent No. 6,761,221, the entirety of which has been

incorporated by reference into the present disclosure.

The HTSA 100 may also comprise one or more metal to metal packer seal assemblies
117 which may be hydraulically or mechanically set. The packer seal assembly 117 may
30 include a packer seal 118. The packer seal assembly may also include, but is not limited to, a
packer body, a pusher sleeve, a lock ring, a shear pin, a locking assembly, and/or a lock body.
Although certain components of the packer seal assembly 117 are discussed for illustrative

purposes, it would be appreciated by those of ordinary skill in the art, having the benefit of the
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.col l-ar 150 closes to increase the pressure in the tieback string 101 to set
the slips 114 and packer seal assenbly 117. At step 210, the anchoring
bodi es 111, 112 of the HTSA 100 may be set within the host casing 160, thus
anchor i peesehteliddiostre] @it vhé bil Mot @nipoatnts aflyne rdBBved] htodsfiddpsr ddded afitone
.anchoring bodies 111, 112 nmay be used to isolate the HTSA 100 from5
novenenudepartieg froakihggeers olicthe presenfedisgionss-i hhe BddiAe400 mpy indarperate seating n

t he nec i I pt.i t | i ps fath haori ng bodi e 1
10, a; ehShy B8oRRN AEs” A § Moo etk oG RO S MB OB e
set W t hddorpdistetbg teferracdigtolthe prabodisdidsard. i ner hanger system 130. In
certain enbodi nents, the packer seal assenbl¥ 117 may be set | ast so the
HTSAY 100 main ety qmbodiests e TR 19 By dlspy comprisq afleyice, for fgeating@ 100
may be si: -t . eny.t / Sl

ti ebackljgefsﬁl}rgg&ll le.gf?%msﬁgpﬁ%%gl% %‘%eggﬁhgﬁg@r% l?g%&artrgg %@%dﬁ?§@§&§$%

| ocked, Fanuotes €Atl€Y.the HTSAi1§0rcompdiesl in disprted flvas egjleenic®. oTheriiveodd Sioaps

associ at e h tying a well,k back_ to e surface or subsea well head using
the  HT SO0l o mey rfprqpﬁlsaecvcﬁ#‘tfah‘g]ea%s b e shof o BHfSEES FRIAY SV KoHe

present TS5V PRHRat dotfak 396 Gy 3Mrod3Cihikl b Shief R i®Mek Reink 1108 WHIRNAE HIIYSt €M
130 may be run into the host cCasing 160 bel ow where the HTSA 100 is to be

set 10 Thd Of dsbeingsinrigtole haky Be valve 156 iddld inydrtefeflods caliat Hidnmgapéloss whethe
well head 170., The | jnher_hanger, system 130 then _be run and.set in.the
nost cadit bt TRenbl g HER qol it G ARy o6 HEF pRS bt S BE i hanef iy o
how t he tiéliEhadloSriiRY 0 Peo 0 tHelchdting BddgesNal €1 B uhdrPatkRREM aSREDMEIE above
the liner hanger system 130 as it is being |anded into the well head 170.

The HTSA 100 esripin empedisentsnin asoerdancg Withh fhe presang diselosureothe BFS o089 may
anchori [ £S: 1 [ si i . i a I e
hydraulE%é?ﬁahgé@%%éﬁg%§gQgggﬁo#gj%%E%%Mggéﬁéﬁeggglﬁ%gsgﬁ%bgpgg7ﬁgﬁﬁﬁ% i's
hydnaul ireplaylesldl.of Thelinen hangee dydtémaBocwithiarthd bést @aingl 6@Wnf thisirariner,@hé er
the tieback string 101 while it is being 25 run into the hole, but when
pressur FHPAIJRA MR Protess by hostr sasype1 580 pboye thednertpage, sysken JaP ied 18y | n

the inverhgge LiRatisdifldn®lp t’cﬁghéfﬁ%fé‘c'eo esu%Qeép%ﬁ%E& 2@3" iil‘}‘gi«g?é(?ﬁﬁ‘é%& the

ti eback string 101 to set slips 114 and packer s t he packer
seal asgpestidtythdibrier dihmeter ebthekicbbck signgd 001 fray fressooulokatad betwiehe thdTthadlo 0
and run in | e. The casi ng hanger 180 may be coupled to a casing hanger
runni ng S{rﬁ’éh%is‘*?fi ﬂ)selme ?arsu'%i@' 184 may be coupled to the 30 casing hanger

runppng t Oobp&%%oﬁ‘%‘f' HOATSRURM B RLorddfce With heEiltubtritRle! éfnb&dﬁ}ﬁem'%iéﬁ@s may
be positioned sonewhere above the previously run |1 ner hanger system 130.

Ee; erri d@-?@w;}itlomﬁi brudiesnsill- I8 Confuingtivrewith A Sa: 2 Iﬁti@trc atie ahbwctlhlﬁ dhlltzibtirégjg
11 . SA 100 ) . T I. 180
"nto ¢ nd RIS BROS A e ¥ibmeried REBER Ty’ TSRl Prafhe

sl acked wfif hc@@tuQinkHEe WAKSIA 6K Higlre 1, in hétosdaneé Wod antillBstFativt RELOAMRE 0B €al
186 may not be set and the casing hanger |ock ring 188 nay not be | ocked.

The ti eltkcRrresentidisglosone. c Atthewgina pambee o§ glepy at¢ dapicied & Figuss dupse woplsk be

exaagl € aﬂ)ﬁ%gia%eieba/ t?'nﬁseesglxgkg%aggﬂiﬂ i Hik 8{ Habﬁlgnﬁla geﬁ%@it t?)?%[e ﬂljeg’ent E@c?osure,

seqlience
one or more of the recited steps may be eliminated, modified, or added without departing

from the scope of the present disclosure.
First, at step 202, the HTSA 100 is run into a wellbore (not shown). At step 204, the
inverted float collar 150 allows fluid to enter the tieback string 101 while the HTSA 100 is
30  being run into the wellbore (not shown). At step 206, the casing hanger 180 is landed in the
well head 170. As a result of landing the casing hanger 180 in the well head 170, the HTSA
100 is located within the host casing 160, above the liner hanger system 130. At step 208,

tieback string 101 is pressured down from the surface and the valve 155 in the inverted float
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-5 from novi ng downhol e. Referring now to Figures 6A-6C, Figures 6A-6C
illustrate how the hold down body 112 may be set. The tieback string 101
may be pressurized to a set pressure, for exanple 2000 psi, to set the slip
114 of tchiarhif0dcldsesrto inetyast ltBe pld3bire SR qhie fickRackByringe ePl tdectttheBhpk 154 ahdig
101 fron1anin? up the hole. 10Referring now to Figures TA-7C Fﬁﬁ%zg;/

fl

7A-7C i Preker seal @sseily hb/- pAtriep 25@ dhe archonpg podiey 1 hhd 130 g HESAY

bet ween : . o] j . i kit ring

101" nay A8 FAER hORo8 Esh0 0PRb: SATPR: WOHTIN P SR Bodol &R

pr essur iThatsiips 1 ivayf dicaarichdiiigy padiket 1 i5dtiRimgy pe aswis®. isdlae the B8N ¢00dont hen
pressure, for. exanple 5000 psi, to conplete

b Wy i dto i nal
t ﬁeségc K%qvlegé_frlf N wﬁeésé'.vf‘c%@f thehenopaere podienl | h1ld 2gnay rréaip shqcmechapigel
assenbl yoagla?ppnéd RO WeS@ibs Whd BF thel HRhOIRE bSAS o1, 186, A&Q@ééfz iNend hRREr anger

system 130. Referring now to Figure 8, Figure 8 depicts the casing
hanger ruBmagbe andchdridlalbnor bpdrawmlicalzrsge with80 theahokt dtasing t1166, wedvie thedohed 70.

This is,the sa ition before.,and after fhe SA 0 ..s set. and, seal ed.
The HroAmiss S88En A0, T 8oaE RiOafmrS theTasker Sehlaeay 100 50 WagFt kB seat o
down t henaaAMSAUsOORYRRFullPanéleéd FASH ekl andsiepe1k] ARITKSAUDD HEaylOd -

Al t hough certain exenplary nethod steps are disclosed as suitable for

t estlP ng testasl dgpgythe @onulusbeweenl thsdoapsingi 190ead e tichask swingdiOdi westepsiiol | i n

the art hayi th enef i f e.present .disclosure, any other suitable
nethodsCﬁ%§gE%“ﬁ%g%pWFY&83#885%29%gﬂ§m%38%9%he scope of the present
di scl osur e. FaRef3x411 nigpitow stQuent@ uf arettfdbdlstepshisgoviasd Yithltytherd Gkl vavk tde

ti eback nmay be conmpl eted by sealing, Iockiqﬂ, and testing the casing hanger
180 and teeairfage Rasisea siel|icaggsing jle HISAn0hahtjerra bdr aeardancggvithagerisen set

and theeﬁﬂ%b@&?ﬁgﬂq§%8§§§hgégﬁ?ﬁ%y be set and tested. A drilling bottom

hol e assenb eéh be run in the hole to drill out the
invéfted fl Btures03A-BIC llhBtratei lgw eheOlina@phatigsr bysterh HB80casyY fbg uanger theulust ng
fromthe cas ure 10 depicts

tool 182 mm upl ocked 30 i ng hanger 180. Fi

how t he ceagg a88 bg Wli’@%eaT e 1S Aot 00; 1geto i"’%g ﬂ%ﬁ%@%ﬁt caging 180 FRBhBmTEhLq v

| oaded, ; S j j jcts
ow pr e SouiredWpuniha RERTLAH e S8 pOM PIEPTHE fn@SivhBlr oSlclt 19 by 81 60

| ock t heurseal set int the hbgt cagihg 16@ad 170. The casi ng hanger seal 186 may then
be tested. hough certain enpl ar hod. st eps .ar e _di as

sui tabl e f oﬁleteé??%g ﬂ%","%? %aé%r?ﬁggxéﬁ P?%%Fﬁ%'#ﬁﬁ“éggeﬂﬁ’“hﬁ’ﬁﬁfé‘%gﬁg Y Boul d
be appr egn a6 théolé ARG BodfioidtofRiherkddove itik 1M MhferF¥eMa Jhe Pangdiag of

the present disclosure, any other suitable nethods nay be used without
depart i fepded it theewelt berd 100. tThe TpFS%s ¢A0 mibiysotpsige en irsagedvBoatdober 150, one
appreci ated by those of ordipary ill in.the.art,. with the benefit. of this
et os dF emord: bdRien bofist e hhy b omeriine SBRY Hu 4 oHeh s FOPOReRhs
HTSA 10Qyandlitdly det,a8 has@kio syatl paoktsCeal afRmbis |l 1Y WiABY & hykd#sulizaly be:.

| anded w t hout any special considerations or allowances for the position of

t he HTSAhgauveried Hoat eqliar 68 mayaadiongfluidgo snter e tighaek swasddl whileibin bedue
Speg fi ?’91{ +n¥o tl{[ehl%le(,: Bt &Herl‘;?ﬂ%%%n&%g“ﬂ% Bgoalcégg'ﬁl% erqgr?Jng Itheess%rﬁge,tﬂbeevalve

position o
155 in the inverted float collar 150 may close so pressure may be increased in the tieback

string 101 to set the slips 114 and packer seal 118 of the packer seal assembly 117. The

tieback string 101 may be coupled to the HTSA 100 and run in hole. The casing hanger 180

may be coupled to a casing hanger running tool 182. A drill pipe 184 may be coupled to the

30  casing hanger running tool 182 and continue to be run in hole. Finally, the HTSA 100 may be
positioned somewhere above the previously run liner hanger system 130.

Referring now to Figures SA-5C, Figures SA-5C illustrate how the hold up body 111 of

the HTSA 100 may be set. The casing hanger 180 can be landed into the well head 170.

-7-



10 t‘he HTSA 100 within the host casing 160 or the liner hanger system 130.
The system further elimnates the need for slack off weight or slack off

di stance to set the HTSA 100 in part due to the ability to the set within

t he hostWeight fingm 1h€ tieack Isering h(élrmlaymmlrbes;lsctlemofﬂmtanﬂe tveH hiebd 7@ aln dns of a

.pressure dif erentlal creat ed t he tjeback s n 01l to t.the HTSA
100. Thé‘?“glF%{’ &he aspgdian H%W@Vé‘ﬁt bé Seieand T %??‘gdlh agenlock rine; 18 B
and advapt Sgﬁy%ké@ THE BEIB:RR%%I?gSl(WeéAn Ben BE‘%Fé%s&rﬂ%H 1858 el PRGNS ol BELEIED

‘"The particul ar enbodi ments di scl osed above are 11 lTustrative only, as the
pr esent 1004 psif fooset theyslipd 1Aodite ledd apbogy att.i Tied sequedcd ey kedp the Tl @Al ent
mann rs a arentdt Lﬁlﬁl ﬁse skilled in the art having the benefit of the

t eachi ndOThECENE doPmhOker nore, no linitations are intended to the details

of const r UCR'efé'Png' n&ﬁ‘% Blpub&QréA-8Cs P%Mbs oA-BeTilERak Rew BRI BSEn 'b8d§v e

cl ai rs bel ow. is therefore evident that the particular 20 illustrative
enmbodi nmmvsbqﬁ%cchhgéwba@@stenngl teayabe pressiirged twdisel prgssared fat exasmpde 2000

ovent i 91 LR TR AT I 1 e Rgy RPN IDR “eRBrH prokiete e ieRak ani ng

unl ess qnhe{omﬁ,evﬂngmpltﬁe;hdﬂy and clearly defined by the patentee. The
indefinite articles "a" or "an," as used in the clains, are defined herein

to mBan oneReferieg vow faRigsres Td¥- 7€h51géreéﬁén?ctllhwatqh%thﬁ@ad@é§ea12§mﬁw 1S
CLAI MED Il% ‘and d)aBkeé.s%al ﬁshé(é%év'eéih heel-tf"fgzk‘ ﬁ)%aén aIi%% %'gpt] é/ %”ﬂs_ro' %hg%g S NeTRL

nor e anchor odi'és; one or packer sea asse devi ce
for creaicbag atrinpgeBEUmeaydbé f;eésmhmﬂ td @ settpresyack fof rdxagpla/\,he@(mpm t hEms
ti eback string .is coupled to the hybrid-tieback seal assenbl

The assmwzaflowawnsw b0 PaSKST (SFRIE RS o & rRESIS TG RY %@%sktﬁ élowly

differ e?lf:] dr8sed Bo & Mhal :p?éggfrg ﬁ)trre\%ﬁxgplesﬂﬁ)@ S?Vt%rctoﬁ'gyléélel‘ﬂ?é EC‘RH ?f&cb&ned

W thin e tieback string, and ein t I nver t co onpri ses
a vabve.ThtGRcHérescaskléndl the phclar aeah dbsemiigriéi ns nbe sdewithim thleeh@sn ¢aging 160,
pressur eab(c)i\lzejc t e'ilrelgrt llla%lgeri sr;/stem 130.
Referring now to Figure 8, Figure 8 depicts the casing hanger running tool 182 and
casing hanger 180 landed in the well head 170. This is the same position before and after the
HTSA 100 is set and sealed. The HTSA 100 seal may be tested at this time. The HTSA 100
20 may be tested down the annulus between the host casing 160 and the tieback string 101.
Although certain exemplary method steps are disclosed as suitable for testing the HTSA 100,
as would be appreciated by those of ordinary skill in the art having the benefit of the present
disclosure, any other suitable methods may be used without departing from the scope of the
present disclosure.
25 Referring now to Figures 9-11, Figures 9-11 depict how the tieback may be completed
by sealing, locking, and testing the casing hanger 180 and casing hanger seal 186. The casing
hanger lock ring 188 may be set and the casing hanger seal 186 may be set and tested. A
drilling bottom hole assembly (not shown) may then be run in the hole to drill out the inverted
float collar 150. Figure 9 depicts how the casing hanger running tool 182 may be unlocked
30  from the casing hanger 180. Figure 10 depicts how the casing hanger seal 186 for the casing
hanger 180 is mechanically loaded, but has not been fully set by pressure assist. Figure 11
depicts how pressure may be applied to fully set the casing hanger seal 186 and lock the seal
into the well head 170. The casing hanger seal 186 may then be tested. Although certain

s



the tieback string is a downhole ball seat positioned within the tieback
string, wherein a ball is dropped fromthe surface and | anded on the bal
seat. 4.The assenbly of claim1l, wherein the one or nore packer seal

assenbl iersmplanpmicthed stqpa ake disslesdd anghitablerfet settihg lpekjkg rangeedtingsha cash@l to

et al packer seal The asse of claim1 th
anchorPhén%dﬁ@sasa‘?‘éﬂgéf?éEPréﬁlaTeﬁng%%taoierf&ﬁé@éﬁ?{sﬁk 1nn Ilet héswgﬂge E%w%‘éé? and
a hol d \j\ﬁg’\?reﬁe isclosure, an§ oth%r @Eﬂmg rrIe‘?th'sQn B\@lugecp@fﬁ oﬁtd e{p Lﬁ(ﬁrﬁ“iﬁf: or

‘'subsea conprr sing: rurini ng a hybri |eb ck seal
assenbl pcopetad tlee presdnbdiselostrhe hybri d-ti eback seal assenbly corrprl sing one

od k bl
devi Se for Mol Feanpriali Y BiovF of TGS ST 3 HecHh RS Fh HGeTAG REs
the tieRRelosife! if@rtath 1ﬁﬂﬂ@héﬂatidﬁstchfe tHYiRy s filehRRas Kfﬁ@q{m@a@mﬂmehﬁml ng

a casing hanger in a head; increasing pressure in the tieback string;
setting ramsthmﬂ%gtlwmmg hangéri 180amay b%l@tnd@h@/lﬂiﬁutaalp’r%?@ﬁ@h@wldemlpm | ed

nanger S5 aganprees Kor e pE o o IRE HIGH 1P u AR e RoRe SR E) e bt bl o

Wi thin aystegago. CSjﬁcﬂifcalay ARevistiiShahgeN $8(Binag bellamiRd rbgandiess Githt posicosl od
host casi ngTabove previously installed hanger system and

t estP ng thnHTRALI0Gwithia khe kost eaging 56bamthy linstpanger system (0. pERGwstem ABthebst

eliminates the need for slack off weight or slack off distance to set the HTSA 100 in part due

to the ability to the set within the host casing 160 or the liner hanger system 130 and the
utilization of a pressure differential created in the tieback string 101 to set the HTSA 100.

Therefore, the present invention is well adapted to attain the ends and advantages

15 mentioned as well as those that are inherent therein. The particular embodiments disclosed

above are illustrative only, as the present invention may be modified and practiced in different

but equivalent manners apparent to those skilled in the art having the benefit of the teachings

herein. Furthermore, no limitations are intended to the details of construction or design herein

shown, other than as described in the claims below. It is therefore evident that the particular

20  illustrative embodiments disclosed above may be altered or modified and all such variations

are considered within the scope and spirit of the present invention. Also, the terms in the

claims have their plain, ordinary meaning unless otherwise explicitly and clearly defined by

(19 1’

the patentee. The indefinite articles or “an,” as used in the claims, are defined herein to
mean one or more than one of the element that it introduces.

25



‘30casi ng and the tieback string. 7. The nethod of claim6, further
conprising the steps of setting, |ocking, and testing the casing hanger.

8. The method of claim®6, wherein a |iner top of the previously installed

| i ner hanger system remmins pressure bal anced once the hybrid-tieback seal
.assenbl WHaT Idl CHABEEDaISd | ocked. 9. The nethod of claim6, wherein
the device for creating a pressure differential 5in the tieback string is
an inverted fl oat |l a ned within the tieback string, and wherein
‘the inverted lfloatAg%lTrf‘Ll?&@Si‘rﬁﬁ? X/ AmpgIsing: 10. The nethod of claim

6, wherein the one or nrREer RRFKAIChE8RY bafisebdl i es conprise a packer seal
and wherein the packer seal is a nmetal to net al packer seal.

11. The net hod of cl ai ron6 or wiees pdcker deel asaemblicshande anchoring bodies are
12, “The met hod of ol ai M BT B IGhBIA Y A RSh RARGF e RGFen
Cormr | S eige fidhaak htﬂﬁgﬁdw&)u&wéartb thd hydpidclebasiodeaPasefiblyy W thin at | east one of
the liner hanger system and t he host casi ng.
he assembly of claim 1, wherein the device for creating a pressure differential
in the tieback string is an inverted float collar positioned within the tieback string, and
wherein the inverted float collar compﬁses a valve.

10 3. The assembly of claim 1, wherein the device creating a pressure differential in
the tieback string is a downhole ball seat positioned within the tieback string, wherein a ball is
dropped from the surface and landed on the ball seat.

4. The assembly of claim 1, wherein the one or more packer seal assemblies
comprise a packer seal and wherein the packer seal is a metal to metal packer seal.

15 S. The assembly of claim 1, wherein the one or more anchoring bodies are
selected from a group consisting of a hold up body and a hold down body.

6. A method to tie a well back to the surface or subsea well head comprising:
running a hybrid-tieback seal assembly into a wellbore, the hybrid-tieback seal
assembly comprising one or more anchoring bodies, one or more packer seal assemblies, and

20  a device for creating a pressure differential in a tieback string, wherein the tieback string is
coupled to the hybrid-tieback seal assembly;

landing a casing hanger in a well head;

increasing pressure in the tieback string;

setting the anchoring bodies within at least one of a previously installed liner

25  hanger system and a host casing above a previously installed hanger system;

setting the one or more packer seal assemblies within at least one of a
previously installed liner hanger system and a host casing above a previously installed hanger
system; and

testing the hybrid-tieback seal assembly down an annulus between the host

30  casing and the tieback string.

7. The method of claim 6, further comprising the steps of setting, locking, and

testing the casing hanger.
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13. ‘The nethod of claim6, wherein |anding the casing hanger is

acconpl i shed 15regardl ess of the position of the hybrid-tieback seal
assenbly within at | east one of the |iner hanger system and the host

casi ng, and wher eiThel matlbd@f tchemc@swingeinamjeer iop efcthe mppdvisuséd installed dinet he
.use of sglack off weight or slack off distance.. . 14. A nethod to tie a
wel | badRnges SYHEMIGTISPTGIUE BAREHnPS HmkytEidriinback A SsiFmn e fy s
hybri d- t.j ghagkgseal assenbly into a wellbore, the hybrid-tieback seal 20
‘assenbly conprising one or nore anchoring bodies, one or nore packer seal
assenbl i es, &d aThemrethoddf tlama®d, whktear theakvice dordrestingh preasuré differdntial

stripg, .wherej he tieback. stri I S upled.to.the .hybrid-tieback seal
2ssenbl yb 167 HopiknSHE i i 5t Horte B RO Ed R B JifPRsk RGE: Piback
String; wherein the inverted float chl8 SoMptiddsidvalfte tieback string to set the one or
nore anchoring bodi es and one 250r nore packer seal assenblies within at

| east one of 1&. pr &hieomsthedi ofstlaink éd Wherein theneper ox yaire magket seah @stembdiss ng

above a previously instal]ed hanger ste and t.esting the
oor o oPBpsed Badket Bl B e R el BB doamote ek SE e e e ang
the tieback sftiri ngrhe method ofl8laiml Bewh@&tiiaHe 6hie 64 Mo dithorfing bdiiés foOBFIEESd NY
the steps of setting, |ocking, and 30testing the casing hanger. 16.
The 1Ret Heun afreupLonsising Wr?eh(gqi HP Rody prd 2 hed dgwnthedypr evi ousl'y i nstal | ed

LLQ@H?”?? flg%’f;elgﬂélﬁ%ﬁ%@ﬁg @Lagﬁ_sé{rv%e?éh et MG sBhalYS fuflndy ERAStseS €2
locating the hybrid-tieback seal assembly within at least one of the liner hanger system and
the host casing.

13. The method of claim 6, wherein landing the casing hanger is accomplished
15 regardless of the position of the hybrid-tieback seal assembly within at least one of the liner
hanger system and the host casing, and wherein landing the casing hangér is accomplished
without the use of slack off weight or slack off distance.
14. A method to tie a well back to the surface or subsea well head comprising:
running a hybrid-tieback seal assembly into a wellbore, the hybrid-tieback seal
20  assembly comprising one or more anchoring bodies, one or more packer seal assemblies, and
an inverted float collar positioned within a tieback string, wherein the tieback string is
coupled to the hybrid-tieback seal assembly;
simultaneously allowing fluid from the well to enter the tieback string;
pressurizing the tieback string to set the one or more anchoring bodies and one
25  or more packer seal assemblies within at least one of a previously installed liner hanger
system and a host casing above a previously installed hanger system; and
testing the hybrid-tieback seal assembly down an annulus between the host
casing and the tieback string.
15.  The method of claim 14, further comprising the steps of setting, locking, and
30 testing the casing hanger.
16. The method of claim 14, wherein a liner top of the previously installed liner
hanger system remains pressure balanced once the hybrid-tieback seal assembly is fully set

and locked.
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‘17. ‘The nmethod of claim 14, wherein the one or nore packer seal assenblies
conpri se a packer seal and wherein the packer seal is a netal to netal
packer seal . 18. The method of claim 14, wherein the one or nore
anchoring bodi7es &dihe methed tofdcldimo it awhereinp theoosd st infiigre Qfackerhsehl asspmiblieky and
.a hol d down body. 519. The net hod of claim 14, wherein |anding the casing
hanger FOMPH 2 Baskr jeakand ‘gﬁ%{tzmﬁbe? ewghsa-m?t%aw@@apkea§§aénb| y W thin

at 1east oneigl tNel hBfibd ANGRM IS LABARAnE NohenGS ndié '_eﬁsa%rieréob&ggsg R hod

"of claim 14, wherein l'anding the casing hanger 1's acconpli
of the pdséted fmmof griohp consisting-of i dbhickp el andsdeibiywmbody.n at | east one of

casi B hangerd: o JEESHBITLHEHA | RONEERISRLEE B r BELABET HEPGIETBSE! ack
of f di SQARRe the hybrid-ticback seal assembly within at least one of the liner hanger system and
the host casing.
20.  The method of claim 14, wherein landing the casing hanger is accomplished
regardless of the position of the hybrid-tieback seal assembly within at least one of the liner
10  hanger system and the host casing, and wherein landing the casing hanger is accomplished

without the use of slack off weight or slack off distance.
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