24 March 2006 | ADJUSTABLE HANGER SYSTEM AND METHOD Fiel d of the_| nvention
This invention relates generally to a well head and met hod 2ftdflargia 0 t he
drilling and conpletion of subsea wells and, nore particularly, to

i mprovenents in a well head wherein a tubular, such as a well casing or a

i ner, may be connected at its lower end to a nud |ine hanger, with the
casing extending into the drilled borehole, wherein the casing is tied
back to a hanger adjustably supported within the surface wel | head.
Background of the Invention In conventional surface well heads, the surface
casing hanger has a JHONIEABLEAANGERSYRIEMAMIMETHODseat in the bore of
the surface wellhead, and is then sealed to close the annul us about casing
many casing strings are not tensioned, and the

string. For shal .S

casi ng hanggw&dﬁm@ ht ng off this shoulder- To provide the desired

| ength of the cdfiig iGd | | hani sm ma
g i8 thviealien rélﬁte%%eﬂtg{’éi@lxwg%é@%ad %ﬂd?ﬂét"lﬁcﬁ mg}ﬁme y

be provided which allows for a g axially severa spaci ng
bet ween t hed@fig@grng sonfpdetioronof tsubshangeslisarmhd; hmosbopherRulRTY, t Re

wel | head f o -out. As | s the depth of. the water is not too great,
t he desi redﬂ'nsrgggé'ﬁgﬁtjs N V‘fq(gig’geaéﬁ’l?f’deﬁ‘aﬂ ulgh pucheasiaIwelbarsirg otilader may
be predi ct eithewi thlly beednnBaklY &d [N R | g drilled to
consi derably gr e_a)t(_er dept hs%t{ﬂgﬁg&gper aC![ or | \s{ﬁf’ggg%n%h@{rﬁ{gep%mgem of
applyi ng t gadendiag inte thesddledthorehdle, wharengthetonsing i tie@ babietd @ Raggerand t hus

t he casing ed on the. hanger is | anded on the casing shoulder within
the wel | head: %BQSPJ?PQF@H %MB%T?”[{W welheador preferably desires a
certain tension on the casing once hung off fromthe shoul der on the

wel | head. As water depths increase, it becones nore difficult to calculate
the correc fthedmeerdipan i f properly cal cul ated, that space-out

requires for a EF

ggm\r'é'enltilongl lst?r?gce wellheads, the surface casing hanger has a
s‘houlder adapted to be landed on a seat in the bore of the surface wellhead,
and is then sealed to close the annulus about casing string'. For shallow

-wells, many casing strings are not tensioned, and the casing hanger is simply
hung off this shoulder. To provide the desired length of the casing relative to
the shoulder, an adjustmeht mechanism may be provided which allows for
adjusting axially several inches the spacing between the engaging surface on
the hanger and the shoulder on the wellhead for Spacemout. |

As fong as the depth of the water is not too great, the desired space-out
of the casing hanger and‘ the welihead shoulder may be predicted with -
reasonable accuracy. However, as wells are drilled to considerably greater
depths, the operator is faced with the problem of applying ftoo little fension to
the casing string once the hanger and thus the casing supportéd on the
hanger is landed on the casing shoulder within the wellhead.

As a related problem, the operator preferably desires a certain tension
on the casing once hung off from the shoulder on the wellhead. As water
depths increase, it becomes more difficult to caiculate the correct space-out,

and even if properly calculated, that space-out requires for a deep well a fong




24 March 2006 2 adjustnent mechanismin the casing hanger for en a enment
with the shoulder. Wen the casing is hung off and the adf G@%ﬁEanhenber
is "fully stroked," the operator still may not have the desired tension in
the casing hanger. Since the adjustnent nmechani sm cannot pass bel ow t he
shoul der on the well head, the operator is forced to either (a) accept the
limted tension in the casing that is_gbtained, or (b) provide a different
space-out along the length of the casing, or (c) select a wellhead and an
adj ust ment mechani sm for the casing hanger which allows for an even |onger

stroke | engubjustmenly shechanidrar i tes tdazilg ddingst enterpfagehtert agithotheel ati ve
to the wellhead are nade, extrenely long wellheads or hanger systens are

required t shadidept When thengasingfs megﬁmtheamm@m%memb@r ige@illyn result
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vertically ﬁQﬁg@d Sifed m@édjuﬁhﬁérmmébhéﬁ%hﬁéz%@% pavb belowvi e shiaided oRanger
shoul der be | anded, dep endln% on the desired casing stretch, is not a
off

sati sfact or eswelheash the/epgrater igifereedde cifbar a)aseept therdisitesstension inadi us of

| ner oasi n Mecreind tfls 850 &1 BEaiyite  dirrnt BT o BB o

greatly addlehgtﬁ BEthXRRNEE drf(cpsdtedd 4 wellhéfBAY an dﬁjﬁﬁmew%e&:hmwrﬁl t hen
have to.be -provided for sealing with varying dianeter bores in the

wel | head, alod theyaasing hanger whiG l&ws foir ameaven iohger steole l@ﬁgthﬂ have to be
kept in inventor on.th nt. si zed seat rior art
sygtems contain lé %‘&Iﬁmgq‘%g%nw?%afﬂ%ﬁgp 'ﬁe%g? casyg 'Eeli%tf FP‘eEt Qal
sl'ides for whmhdfnatimade, d@edRY load wvdhbadsBPhandit! systen®f &@ reqliré®s or

threads may be used to nechanically interconnect the two tubul ar menbers.
This slidintg aeaﬁaptpthﬁnlmhadé@dmsﬁnenél Bystemsaoh this ﬂlaelguamsujﬁ imanger

system and tbs‘?a uatu%hm&e% Sedosftaéi? rtjeaf(1jelg['|fe duﬁich t engrléce]u}rfleé emore space
between deck levels on offshore facilities.

Providing a plurality of vertically spaced seats of varying diameters on
which the casing hanger sﬁoulder may be landed, depending on the desired
“casing strefch, is not a satisfactory solution. Varying diameter seats would -
increase the radius of the bore through the wellhead housing in which the
hanger is landed, thus increasing the |.D. of the wellhead equipment
thereabove, which would greatly add to the expense of overall equipment.
Also, seals would then have to be provided for sealing with varying diameter
bores in the wellhead, and hangers with different diameter shoulders would

have to be kept in inventory for landing on the different sized seats.

Some prior art systems contain a seal between two tubular members,
so that the seal slides for the length of the desired adjustment. Split latch
rings or threads may be used to mechanically interconnect the two tubular
members. This sliding seal provides a substantial leak path in the casing
hanger system, and the latch rings or threads reduce fatigue life due fo

dynamic loading.




dynam c | oadi ng. 24 March 2006 The di sadvantage of the prior art is
overcone by the present invention, in an inproved mellhe§634§Ph§q¥borting
a hanger is hereinafter disclosed, wherein the tubular, such as casing or
| iner, supported on the wellhead nmay be selectively positioned with
respect to the wellhead so that the operator may apply a proper tension to
the string. An inproved wel |l head and thanger system accordingly is

herei nafter disclosed for reliably supporting a tubular string with a
desired stret cHhefisadvasiagery thesphiamary iopvaraeme hydhe prsept twpaliaty to a
first aspect of the vention

i h IS, i.d dj bl
hancer - onds e apiel iRtk @ RihbdRng A Tefiget i hareidater tlsyiied oo endi ng

a tubul ar gec i ' {}%nfg ﬁ'%)&%

conpri si ng: tﬁ@e‘\ﬂgﬁf’%‘géﬁ %u%}é\%ﬁg]da&h@ﬁi %@ Oe'{t\?fd@ ap %Eha [ ty‘ég:c axially
spaced supROsdlediveR\ssitioR8d withtagaift taticAlvbihedB \soahhtahe Rbpatdtiembg t he
support grooves, the hanger supporting a support ring radially hoveabl e
into a seppht edpmper dénsiopl tor thiei syingf Asujrppravedrweltesad and Heangelr| head
housing to interconnect the hanger to the wellhead. According to a second
aspect of syh@npassedingihisehercsiafter igisclosed for ooliatbt supparing edtudelaidj ust abl y

connecting, a hanger, to | | head, ,.the hanger suspending a tubular secured
at its | o%gf"ge‘ﬁ'g‘??ﬂe?'ﬁ%‘?ﬁ\éf\ﬁw in tﬁﬁé"trﬁﬂ' hod conprising: providing a wellhead

housi ng having a plurality of axially spaced support grooves; providing a
hanger including a radially noveable support ring; lifting the hanger and

t he supporgun{rhggcgbmﬁwgn&m ected one of the plurality of support grooves;
er

and t herea OWer 1 ng € hanger such that the support ring noves
radi al |y out waigconfirg @ sfiistasmdt ohtheqiresdimt inyeintiod| théne iefprevidgabat gr ooves,
t hereby preventing axially downward novenent of the hanger with respect to
the well h@dw.stahlﬁ;gadgmgsyﬁtermfwmqrmea@mathamget teaprelibead, thevieangeon, there
's provi dggsgennding a tubular secured at its lower end in the well, the hanger system
comprising: the wellhead including a housing having a plurality of axially
spaced support grooves; and a hanger axially moveable relative to the support
grooves, the hanger supporting a support ring radially moveable into a
selected one of a plurality of support grooves in the wellhead housing to
interconnect the hanger to the wellhead.
According to a second aspect of the present invention, there is provided
a method of adjustably connecting a hanger to a wellhead,
the hanger suspending a tubular secured at its lower end in the well,
the method comprising: providing a wellhead housing having a plurality of
axially spaced support grooves; providing a hanger including a radially
moveabie support ring; lifting the hanger and the support ring above a selected
one of the plurality of support grooves; and thereafter lowering the hanger
such that the support ring moves radially outward into a selected one of the
. plurality of support grooves, thereby preventing axially downward movement of
the hanger with respect to the wellhead.

According to a third aspect of the present invention, there is provided an

adjustable hanger system for connecting a hanger fo a wellhead, the hanger




adj ust abl e hanger system for connecting a hanger to a wel | head, the hanger
24 March 2006 -4 system conprising: the hanger suspendingzﬁhﬁ%ﬁm?Qﬂ6 secur ed
at its lower end in the well; the well head including a housing having a
plurality of axially spaced support grooves, each groove having a profile
to receive a support ring therein; and a hanger axially noveabl e through
the well head and relative to the sdﬁgbrt grooves, the hanger supporting

the support ring radially noveable into a selected one of the plurality of
support gE¥PeBscanprising: e hanests¥ngsring a bibulansesurerhAkis loawee eRdifer to the
ention, . there is

| I head. Accor dj fourth h i
brovi ded 1 relnbA srihai dSidit, 3SR inel b S PRI of ST RRgsa, t he

method c IWalo s ' f . ar secured
2t its | oporEhiiees RBR ORI avirdibiine o} fue 39Rbor G iR S"
pluralityaaf & tiaRgky axEIRCRBvEaE thfoughOhéee welR6dY Radi RdativePtfthé e to
accept a support ring; providing a hanger including the radially noveable
support risopport gfcoves, thédangemsyppottimg thasuppgrpong radially rabesablaint@| ect ed one
of the plurality of support rooves; and thereafter |owering the hanger
such -t hat at?rfée@%‘i)ﬁaﬁtdrt‘?ﬁ@l ¥ ! sppRpThIoreovestindhel wekpead Reused &2t ed one of

the pl it f t t b ti ially d d
movenrent - SreEREneR R Rge 1o MeSeeety *Che el Lhead: A so dl scl osed 15 a
vl | head brovi ek ilcds Pl 6 B8N inBRRGE dnbiand kit S pror

grooves which are us for secu ul er er to'the well head. A

support rignghefibd loe é‘o?.ﬁtélﬂy hevragEtinge Rangav &l a Wadihaad,Y tHeuhvanel f or

engagenment with one the grooves 1n response to increased fluid
pressur e. choprsinggswspentimgt &bubwdar Frangerhanget,héneviabliae adcuresdyatt ten pr event
the support ring fromnoving radially inward and reli ablﬁg supports the
casi ng hakayer enddnthenweligdroviding.a welllwead hausinodavinga gphugally iohaxigie of t he
| ock grooves rgay revent the tLI_lbLH ar hanger_ from novi ng axi a I%/

spaced support grooves each having a 8roﬁle to accept a” support ring;

providing a hanger including the radially moveable support ring; lifting the

hanger and the support ring above a selected one of the plurality of support

grooves; and thereafter lowering the hanger such that the support ring moves

radially outward into the selected one of the plurality of support grooves,

thereby preventing axially downward movement of the hanger with respect to

the wellhead.

Also disclosed is a wellhead provided with a plurality of axially

spaced landing or support grooves which are used for securing the tubuler

hanger to the wellhead. A support ring on the casing hanger may be moved

radially outward for engagement with one of the grooves in response fo

increased fluid pressure. Lowering of the tubular hanger on the wellhead

may then prevent the support ring from moving radially inward and reliably

supports the casing hanger from the wellhead. A lock ring when engaged in

one of the lock grooves may prevent the tubular hanger from moving axially

upward relative to the wellhead.




upward relative to the well head. 24 March 2006 - 4a Enbodi nents of the
present invention iy provide inproved wel | head which ena¥iMarchB@0thanger,
such as the casing hanger, to be | anded and sealed wth the casing head,
with a desired tension in the casing by allowing substantial variations in
t he space-out length and thus the deii red stretch of the casing supported
on the casing hanger secured to t he W&l head. More particularly, the

hanger may pass bel ow t he | andi ng or support grooves and below a | ockout
groove as di scisRkrfipentspf thﬁ@l"ﬁﬁeﬁé'ﬂﬁﬂ&m may|Rrayide prarayet avellbgad t ensi on on

\ i . i . desi bul i ,
the nange gl Statiss B8 TPubs ot aa i e R, L REed BRDS Rkt of i he
present Iwmnmé)raagmp né&af,'ﬁﬁhaagéén@ea%neiaﬂ iy asw[g,erb 'Qnamgﬁ%tubul ar

e e ne e (0]

may be contl nuous ween 't r which fixes the ren f the

tubul ar i BuBstartidl, vasitiidhsaih theespace-dutdndgtv @hdahus ifiee Busired stigich apd the
hanger at the upper end of the tubular string, w thout the use of sliding

seal s usedhé gaping suppotted yost thes cadiing bdngem secuoéd tth dhe rwelthiead.n Moesy
intersperse a primary and a backup seal above and bel ow one of the grooves
on the welPRHisH@RMMY othel hanges dnaypass balow the Iradige ror-auppPregropyes Ard wel | head,

while still i ding th dj ustment . to obtain th ired
stretch ofelbs KeanErots s arecipesy bR the hangsiguded uprd & ve  as

ith T i DO b

Phto the Do RRistorPbRMEt ISR st ViHin B BEMRunaT b REGHANARLIATRY, 20 U1
obj ects, i@widH, & hatifér athiaRbaeeselrtbly SuPsLRARE wdlR¥gMt i on wi Il becone

apparent fromthe follow ng detail ed ‘description, wherein reference is
made to the fi Gortesliments hef thecprepamtyinegntibramaygprovitié Mawelhed@04nd 4b
hanger wherein the tubular may be continuous between the member which
fixes the lower end of the tubular in a well, such as the tie back tool at the mud
line, and the hanger at the upper end of the tubular string, without the use of
sliding seals used in prior art systems.

Embodiments of the invention may intersperse a primary and a backup
seal above and below one of the grooves on the wellhead to minimize the
stack up length required in the wellhead, while still providing the necessary
adjustment to obtain the desired stretch of the tubular string. Also, some of
the grooves may serve as either a support groove or a lock-out groove.

The casing hanger may be run into the wellhead using a clutch-type
running tool.

These and further objects, features, and advantages of the present

invention will become apparent from the following detailed description,

wherein reference is made to the figures in the accompanying drawings.




Brief Description of the Drawings Figure 1 is a side view of a well head
according to the present invention prior to receiving a produel 2o casing
thereon. Figure 2 illustrates the wellhead as shown in Figure 1, with a
casing hanger suspended within the wellhead froma drill pipe and
production casing extending downwar“q to the nud line for interconnection
wth the tie back at the upper end OP a subsurface casing hanger. Figure 3
simlarly illustrates the casing hanger with a selected tension applied to
t he production casing by the operator, and subsequent to dropping a ball

to actuat eBrfel? egj) 20 otf?né)bfaa?m upport ring outward. Figure 4 simlarly
il ustrates—t-ée—c-@sg—n'g—ha'n'ge#er the operator has slacked off slightly
so that the hf’?”l“il_:ﬁfreﬂqg%ssiﬂ@%Wf%swbmqéa@%cbhﬁngfHﬂh@rp}resérit'ﬂﬁ/ehﬁor‘i he

wel 1 head housing. 24 March 2006 5 Figure 5 simTarly illustrates downward

movenment  @kiot toereseivingsd priodgction caairgahereohhr eadi ng of the runni ng tool
conponents fromthe casing hanger. Figure 6 simlarly illustrates the
renoval of t he Figuigizhijusisates dinel welibead ab sshgwenin Figuker 1 with of casingol to
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The housi mgs &e%\%&%ss%sﬂﬁ%@ééﬁl?q ﬁggnggr_i ally spaced support grooves 23

each adapted to receive a support a casing hanger, as wll Dbe

described, andFjire O sintlagy lllRskkatevnhgcasing hadgePwithh edleted tassisruppor t
groove for optionally receiving a | ockdown ring on the hanger. The support

grooves ampplEdeiocthalfirgdusiionl dagingdacthe dpesaston remdasubisheuentdodroppng ockdown
groove(s) 23 or 24 are preferably spaced axially the sane di stance above
t he - _a ball to actuate the piston to bias a support ring outward.
Figure 4 similarly illustrates the casing hanger after the operator has
slacked off slightly so that the hanger moves downwards to lock the support

ring to the wellhead housing.




upper nost support grooves, thereby formng cylindrical seal surfaces 25 of
substantial |y equal hei ght between adjacent grooves. The R4Mirgly20@ has an
enl arged bore 26 above bore 22 to receive a tubing hanger to be | owered
into . the housing for |anding on a shoulder 27. Conventional |oad sensors
maybe used to provide an output for the operator to indicate the weight of
casing "hung off" fromthe wellhead hogsing 20. As illustrated, each of

t he support grooves 23 has three annul ar groove segnents, 23A, 2313, 23C,
each extending radially outwardly fromthe bore. The topnost | ockdown

groove 24 has onFiguras sihiaveillasgates idowifvardiflovetint bfitHe Witk Stdrdg @9 it to
receive only the | ockdown ring on the tubing hanger, and not a support

‘ring- Dependlfy uhrerdingefdheduniipgdaok ¢rmpaneyus fiom the pasingippgeted, the
other than e TERIFRBSARIAARa R Bie FBoRLE, b AR L osl P8R i °

12006 As_shownbsequriiseréon of 836bING SRRY a Rebkdbw@MingWith thESvéhaduct i on
casing 31 is suspended, carries the support ring 32 in a recess 33, and

carries a hegrpgwand fhgedshasasingshangende theiwefieead. portion 35. The
supporting has three ribs each for engaging one of the three segnents of a
sel ected support groove 23, and the | ockdown ring 34 has two ribs for
l'ocking ei t Detailed DEHPLIBAR Jf PeEfdd BrdovRnddsabove the support grooves, or
wi thin one of the support grooves above the Support groove which receives
t he support. ri nd-igare hilugirziesiesudaes weliblead housing2Gamtrtheappseeahd wéchani sm
may be |owered.,onto the,landed,.casing hanger for,K seal ably engagjng the
seal surfac®" H6th CB%‘Hga%Jh g&@(ﬂ%&o@rﬁ\gach&@ombw € é%e'@?gao("@?ose t he
annul us  besngem). t TheCRSUNINg RNESI2 1B & NAURBRE offaxid] deie sing. As
shown in Figures 2 and 3, I?%e casi ng hanggr SE}Pi sﬂov\grye@ on gﬁipé}ﬁﬁni ng
tool 40 by @gnocoves gBsachadaptesktowecsdive arsuppodiingwicugasiag bhogeyts wilf event er

or BOP 42, yhti&lerrdCBRASRE 87 nitr YSekddtm §rooned s 5P 4 dtvé e support

grooeve for optionally receiving a tockdown ring on the hanger. The support

grooves are preferably equally spaced from one ancther, and the lockdown
groove(s) 23 or 24 are preferably spaced axially the same distance above the
uppermost support grooves, thereby forming cylindrical sea! surfaces 25 of
substantially equal height between adjacent grooves. The housing 20 has an
enlarged bore 26 above bore 22 to receive a tubing hanger to be lowered into
the housing for landing on a shoulder 27. Conventional load sensors may be
used to provide an output for the operator to indicate the weight of casing
“hung off” from the wellhead housing 20.
As illustrated, each of the support grooves 23 has three annular groove
segments, 23A, 23B, 23C, each extending radially outwardly from the bore.
- The topmost lockdown groove 24 has only two groove segments 24A and
24B, thus permitting it to receive only the lockdown ring on the tubing hanger,
and not a support ring. Depending on the level at which the hanger is to be
supported, the lockdown ring may be received in one of the axially spaced
support grooves other than the lowermost support groove, as discussed

below.




The BOP preferably has a bore aligned with and sized with bore 26. As
shown in Figure 3, the drill pipe 41 has been raised to péftMachi2¥itr ed
tension in the production casing 31 which raises the support ring 32 and
the I ockdown ring 34 to a desired elevation with respect to the well head
20 for inparting tension to the casing. The normally retracted support
ring 32 is then in a position axially_ én line wwth a sealing surface 25
and between a pair of the support grooves, e.g., between the second and
third | owernost support grooves as shown in Figure 3. Since both t he
support ring 32 Aaehdhs in FRAWEWY E4dl8g %n@é%@%&ﬁ'\ﬂlﬂcﬁ ?ﬁé fiohhey do
not engage either the | ockdown or the support grooves ur1 thi's raising
of the casi ﬁ@lmﬂ@)@r suagmdedr@rnaagm sgiparksringp3? ini a)meésaﬁﬁymd barrigs oove 23

n which th 32 .0S n ed, one
l:i rculrnc eren l%(ﬁﬁ%@ §'pré% gﬂﬂoﬂgn?ﬁ’geafﬁa'%?%éd)%m'hﬁ dl Q@JRR%E"‘E'QIe
t t t groove
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pi pe 51 to Suppgrigroone 23 andabe !aekckimmngzszﬂ\maschvcﬂﬂ%fﬁr lookihg @ither 3. The
tool 40 thus shears the pin

I ncrease in fl.ui sure w he runni n

43 whi ch h%’@“ﬁ%’%gﬁ%’% @@‘P?@O‘@p rS‘ﬁHB lgi"QﬁYeSagr witjuereet the gure 2,
and causes | Fi gure
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drill pipe 41, &sdw:l# basdescrmmisbermvtanomg‘rummeeéﬂ merbhaamgﬁwm 52 to
0 orts |Ei§,eeve 45 al | ow communi cati on

h of t f
iR st et el S g e bode b ol i
i stons driad S |
Ito he radi al Ib;ﬁﬁ |€bnt er ?hor ngnﬁgo\f@gg%hlb&lf%ar‘ﬁh&hQ%{eéémgﬁ %%en?l?\éjg qﬁﬂgﬂgncr eased

fluid presmt\eeem/themasumgmadget an@rﬂp@botehef thpevellhead Myisiiack of f slightly
s _biased out by the pistons, snaps

so that the suppor i ny |ch
into the next | gﬁét}‘ ﬁﬁ"o’gv': E?S éa@%@afﬂ% éﬂgﬂ'ia?ot'%@W%f@dtQmae to be
lowered untihnifig tBerkdesy it %@Sor other work string 41 through a blowout

preventer or BOP 42, which is connected above the wellhead housing 20.
The BOP preferably has a bore aligned with and sized with bore 26. .A's
shown in Figure 3, the drill pipe 41 has been raised to pull a desired tension
in the production casing 31 which raises the support ring 32 and the lockdown
ring 34 to a desired elevation with respect to the wellhead 20 for imparting
tension to the casing. The normally retracted support ring 32 is then in a
position axially in line with a sealing surface 25 and between a pair of the
support grooves, e.g., between the second and third lowermost support
grooves as shown in Figure 3. Since both the support ring 32 and the
lockdown ring 34 are normally retracted, 'they do not engage either the
tockdown or the support grooves during this raising of the casing hanger.
Once the hanger 30 is positioned above the groove 23 in which the
support ring 32 is to be engaged, one or more circumferentially spaced -
pistons 48 are urged outwardly to urge the support ring to an outer position for
engaging the intended support groove 32. To energize the pistons 48, a ball
49 may be dropped through the dill pipe 51 to land on the seat 46, as shown




on the upper end of the outwardly disposed support ring 32. Once the
support pIroing 32 is positioned as shown in Figure 4, the @t%iMarpip2000 .
cylindrical stop surface 56 on the casing hanger prevents the support ring
32 fromnoving radially inward, and casing weight is reliably hung off
fromthe well head housing with the desired tension in the production
casing as determi ned by the operator. _Froma review of Figures 9 - 3,
those skilled in the art will appreciate that the operator nay pull upward
on a casing string to briefly exert the tension in the casing string

slightly abgqyvFidure 3. e‘l’hb iAesasedn fifd phédsurd Qithil thePRfM P todt afthas of T and
the ring 32 snaps within the annul ar recess 23 bel ow that™ position, the

casi ng st ri AGeas the iy 43 whichibalds dae sleere dh.in ::a uppeypoegilion, mtshgm int hree gr
ort groove, bein space
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wel | head housi ng 20. Vari ous configurations between the Crings and
t he gr oovesafienthusebigspd Hédw"bio@l-siwﬁgi by Buidhrespares applied tksttw\madlally\ F| gur es

Chr eaded « MATRF DY St BRtark o ViR nataip@a. e REErsed id psssitinni ng
tool as di sitigse Uil bips, URAEIEIG AP s ol L@Y@é&ﬁma@ﬂﬁ? deffYinasi ng or

the tubular to be mani puf ate that" it may nnect e Its ower end
to a nud | |3Ranﬂmaihg&eblased %ﬁbeﬁhewtem;umaps IMQgheri@(tmwargrbowe 23wi t hin

UL Oﬁlgrcagfn% Vcl%gglg may%hgr? \éce)n nue o l%: I\c/)\nwtepe tﬁ a sthou?der %gelzgndbs()dy

-on the upper end of the outwardly disposed support ring 32. Once the support
ring 32 is positioned as shown in Figure 4, the exterior cylindrical stop surface
56 on the casing hanger prevents the support ring 32 from moving radially
inward, and casing weight is reliably hung off from the wellhead housing with
the desired tension in the production casing as determined by the operator.

From a review of Figures 1 — 3, those skilled in the art will appreciate that the
operator may pull upward on a casing string to briefly exert the tension in the
casing string slightly above the level desired, so that when the operator stacks
off and the ring 32 snaps within the annular recess 23 below that position, the
casing string will have the desired stretch.

In many applications, three or more support grooves are provided, with

.each support groove being spaced axially from other support grooves by a
cylindrical sealing surface 25. For many applications, adjacent support
grooves will be spaced axially three inches or more apart, since the operator
can accommodate a final position of the casing hanger relative to the

wellhead housing within a spacing of several inches or more.




44, which in turn carries an inner sleeve 45 with the | anding seat 46. \When
‘the running tool 40 .is positioned as shown in Figure 4, tRéMpchad@d® on the
| ower sl eeve 61 of body 60 engage -corresponding splines 62, so that the

i nner body 44 as well as the casing hanger 30 and the casing supported
therefrom may be rotated to nmake up at the level of the nmud |line. Rotation
of the casing string 31 also may be usgd to close off ports in the nud

| i ner hanger. After the nmud |line connection is nade up and the support
ring 32 has noved to the position as shown in Figure 4, the operator may

set wei ght down Bottt the sippbit ringi IRand allockiEANERGS4 he prdtbidMpsfig gnd
engage the Iov%o%s(ﬁl i.nes 63 on the body 44, as Shown in Figure 5. Wen in
the , positi&ns olifgs. n Withg A auter t shifaee nagnfigused blorappatingd witht he
drill pipe ' i t 40, framt t hyeads 64 at the
upper end 0’%%’%’%@@@@&@?3%%?%@% svggtuﬁ%ﬂd t 1&g Ir}i% B{/ ﬁ@O%Wﬂgng ai sed
for renovi ngonftgurations. betwieenl thd C-fingsrantthé Brddie s tHd\WwathediPiGuidigy Once
the running tool has been renoved, a seal elenent and |ocking tool 70 as
shown in Fig@buspaspitle run in the wellhead at the lower end of work

tubul ar 72. The ' i a,cC tjonal .J-1.ock chanjsm 74 for -
carryi ng seal elléé%h?%adhpﬁégl%t% ?1% O?@Hﬁ ‘@ﬁé”%ﬁﬂﬁ%‘a'a‘“f’?&ammﬁﬂsm | ower
end 24 Mar ciipfiQ6bulr bbdy 6@ trreadeteiRbwEPehd 6f HARRIIPIROSE, Z&h}f@hgh
presses the | ockdown ring 34 radially outward into either the | ockdown

ring gr ooveypa répningieplassisaipsestin U.S. Patent$oas, 49baklowshihegroduetiaat cupi ed
by the su S ) seal | el epent, 76, preferably incluydes at

Igast tmp%’%’?q ngfb%i%bd]%]etgﬁgﬁg}ﬁeulgw%&% It F’Pary t%"‘eﬁppﬁ%‘:tﬁétﬂlié 80 and
82 whi ch arlewependabedmu lﬁne@(kﬁﬁ@@r,&ﬂ%theﬁhﬁé@@&ur’é@?é;g.,TBFaﬁe&{chB?di es 80

and 82 are spaced above and bel ow one of the grooves,” so that each seal
body 80 andvifintlye wella Quier sleeve 68 anaynwmovetaxéally withmespest! to tintrérdaddys ur f ace

25 % oo, MRS U s B BRI 0 o beal s, WUk
the running tool 40 is positioned as shown in Figure 4, the splines on the
lower sleeve 61 of body 60 engage corresponding splines 62, so that the inner
body 44 as well as the casing hanger 30 and the casing supported therefrom
may be rotated to make up at the level of the mud line. Rotation of the casing
string 31 also may be used to close off ports in the mud finer hanger. After
the mud line connection is made up and the support ring 32 has moved to the
position as shown in Figure 4, the operator may set weight down on the drill
pipe 41 to disengage the splines 62 and engage the lower splines 63 on the
body 44, as shown in Figuré 5. When in the position as shown in Figure 5,
torque may then be applied to the drili pipe to unthread the running tool 40
from the threads 64 at the upper end of the casing hanger 30, so that the dill
pipe may be raised for removing the running tool 40 -from within the wellthead
housing.

Once the running tool has been removed, a seal element and locking
tool 70 as shown in Figure 6 may be run in the wellhead at the lower end of
work tubular 72. The tool 70 includes a conventional J-lock mechanism 74 for
canrying seal element 76 into the bore in the wellhead housing. The lower end




J-lock nmechanism and the tool 70 then pulled out of the well head 20. It
shoul d be noted that the gate valve 84 as shown in Figur e 28 Mach 2006
conventionally be positioned bel ow the seal elenent 76, and all ows

~communi cation to the annul us between the production casing 31 and the:
.outer casing 21. The production casing 31 may typically connect to a nud
line tie back connector on a casing hanger, while the outer casing 21
typically connects to a subsea housing” Al so, it should be appreciated
that the port of the wellhead body in conmunication with the gate val ve 41

I's shown at I; [ e . he r rogves 23- This
does not decéfggges'%%t Igﬁ{réa\{?gblﬁ@f"ta %S gpn é)%egg%liﬂb%%gggg “ﬁ%ﬂfgﬁf’wprﬂn{%eir
desired func34 oaliallyioubeardiato aitteees locktdewn Pngiescd 24 BF Pitd BSsupport
C|rcurrferent|,allly around the full bore_ of the 'wellhead body, and the

C- shaped sugfit 9faovggbeye dhegronve eraupisthby theysupport Hag 82s uftie sealing

t th t t i ' ' i.f thi | ar. [
e ef Ty i nt SIEEAL b pheteratiy fcidifes 4o Rie BNy sbasdlt eitomRtic al™ casi ng
from novi ng rdetahyibrsdaiid bbdieealeand B2 wilieh Wi LheReLtEe By N 8orfhéidealt hus

supports the production_casing 31. The | ockdown ring 32 prevents any
upwar d noverdieetbasee thesed %\M% B apd &2 are spaged ahove anditieddw eag occur

if th L el t 76 is,th d axial |
o posi ¢ S U ffoBREL'SS (e, seaf BiP B and s3I d Pelebic, S MBLRE 20 has
been suppor fiietkridyliadiie eaifack B We Wallibad ﬂ@@siné.& BY mbAPutationfheossi bl e

vertical positions wth-respect to the well head. ce the seal elenent 76
i s positi ondep!dY. fivhedy of thedaelanay berelansel fisine thensealelemest withdhseal

D) bet veen' tRack nigBrtill gdtB il i bainiHb 8! rieliSiagl, Thg ne”
seal above and bRInBuKINES Rolic ek tHEQfaté Salvel B8 dsCaiithil T FibR% hatl ¢ he

wel | head stack up is reduced. Locking groove 24 is config differently
than grooveongitionalls e pasiionetle othe sealy ebsmeah@, andpallows t he

groove 24,

communication to the annulus between the production casing 31 and the
outer casing 21. The production casing 31 may typically connect to a mud

line tie back connector on a casing hanger, while the outer casing 21 typically

connects to a subsea housing. Also, it should be appreciated that the port of
the welihead body in communication with the gate vaive 41 is shown at the
same elevation as in one of the support grooves 23. This does not decrease
the reliability of these components to perform their desired function, since the
'grooves -are preferably provided circumferentially around the full bore of the
wellhead body, and the C-shaped support ring 32 énd the lockdown ring 34
‘have sufficient strength to perform their desired functions even if the annular
groove is briefly interrupted by a port. The Support ring 32 may thus prevent
casing from moving downward with respect to the welihead housing 20 and
thus supports the production casing 31. The lockdown ring 32 prevents any
upward movement of the casing with respect to housing 20, which may occur
| if there were a pressure surge.
- The seal element 76 is thus moved axially into position for performing

its function after the casing hanger 30 has been supported in a selected one



since then no groove would be provided for a lock ring 34 _ Regardl ess of

whi ch axially spaced groove the operator decides to engagé4WMareh ZH® support
ring 32, the |lockdown ring 34 is spaced above the support ring and fits
within the next upper groove 23 or 24 above the groove 23 which receives
the support ring 32. The wel |l head of the present invention thus provides a
hi gh degree of flexibility to adjust tfpe casing hanger relative to the
wel | head, thereby allowing for a desired stretch in the casing. This
increased flexibility is a significant feature of the present invention,
since the suwbfioe vasous possible vertidat pbsitivdewith ieepéetethewvdiiheadelOdigad may

be provided radi II%'Ui n éd of the central hore in the wellhead. The
casi ng hanggﬂeﬁﬁé qlemenh £9 fonesitienaskas ahawa in Figurg Bs thesseal glemertiant i al

di ot bol o A . sition th
c:';t:i ﬁgcﬁangg%gn%é? H@@g@fetrf\%égr Csﬁeﬁég%wg er Qtdcgr&}r%wlg]éﬁ E%L%W%}I%#%gl nt oet he
bore of t he Figiré ¢ bdiveareh thersepportdgedveardor (eoiedawn gfooveb By iRREspetshie

casing, the_ hanger nmay th be supported on the support ‘'surfaces of the
vel | head, afhepedlahave %ﬂﬂe)G%lOw thesp@reave ripfiles dbe lergthaeqdired fordbei r ed

Casi ng st ri Gteeetati b HEkicR™ odeg qhseR A SORRUIRY RITPRY Fom e

wel | head, bgtodvesteadnsare thette $upporbieg B2 @anhbEsHAS N thagarivedid, ei ther a
hi gher or | ower position relative to the casi ng§stri ng such that, when the

cais : Eg | han§i8Fe itier syqaun tvauld hesergvided fos adlesk rféllﬂl s iR&gﬁﬁdlaﬁ'ss Ioif n ht he
Casi g st r 1 ARt Shatd Srodds MBSt BI5HEE 1 thuadwiinG SHphdtq

assenbl y wi fiflg BRethddstitdovii 8§ BaMs bPaddiPalsdve the sUib?oﬁm?fgaérﬁf fitg@ittidus appl y
tension to . the casing hanger to cause the casing to stretch, then increase

fluid presstieengitiner:areove A3 ot Ptmpave ther giasiveg2d vhith recaivesh #iie when t he

oper at or sl%%lrﬂfﬂiq?&i ghtly, the support ring snaps into. the next | owest
groove. The pli 'on of fluid pressure through

. The welihead of the present invention thus provides a high degree of
flexibility to adjust the casing hanger relative to the wellhead, thereby allowing
for a desired stretch in the casing. This increased flexibility is a éigniﬁcant |
feature of the present invention, since the support surfaces and the lockdown
surfaces on the wellhead may be provided radially inward of the central bore
in the wellhead. The casing hanger may thus be lowered below and, if
desired, a substantial distance below, the support surfaces. When in its
desired position, the casing hangér and the casing secured thereto may be
pulled upward into the bore of the wellhead and, when a desired tension is
obtained in the casing, the hanger may then be supported on the support
surfaces of the wellhead, as discussed above. If the casing hanger is not at
a desired position relative to the welihead when desired tension is applied in
the casing sfring, the operator need not hang off the casing string from the
wellhead, but instead may elect to reposition the casing hanger at either a
| higher or lower position relative to the casing string such that, when the casing
hanger is subsequently raised to its desired posit_ion within the wellhead, the




t he work strlng along with the downward notion of the casin ang
activates the support. ring to support the casing string?2f g@#?

wel | head. A | ockdown Ting subsequently insures that the casing string
cannot nove upward relative to the wellhead. A support groove may al so
serve as a | ockdown groove. The seal surfaces are preferably spaced

bet ween the grooves to mnimze the stack up height of the mellhead
assenbly. The wel | head as shown in the enclosed drawings is a "two step”
wel l head with a | ower bore 22 for receiving a casing hanger, and an upper

bore 26 fordesifsd WrRebrwillY aspikaneahe cﬁgmyétﬁﬁﬁ%hd'tﬁémh ePniEYhbg used in

a wel | head whi ch onlg_/ supports a casi ng hanger, a separat e upper
wel | head mabe supgeftframdhe W@ﬂh@ﬂmamblywtmhbldeglmdyenmn ry)ethelsmrm ovi ded

thin th [ .- Wi | d fl S f d for
| \ll)v:as: gg tﬁemgl st%bp?ifﬁ‘ rtquu%lé hh%@pgﬁbtﬁﬂg{"% tg’x eF'é%ﬂ Irhlgi)géﬁ uaetB?her

techni ques MH§QOU§%:*CFI OfherPirdfédi@ AuRlPRASUrS ithin 'the [ éﬁhng OUt var d

position so th once the support ring engages Its I ntended gFo in the.
wel | head hoerpme a bell renifpat when the opeater s!elcka)ofét;ﬁgahﬂm thed su;t;mrknm@e

support rin n.fts,radi ut war d Sltl orting the
hagger and. ’%Wé’st Utﬂj @%h‘f%ﬁ"s&@&o%‘f? t eﬁBH ‘Wr%ﬁfu*cijﬁ@sxﬁﬁf ousi ng.
Al so,. whil g obt ai n
o o | an ork BEREKIGHPR tnd 4GENARK! 1B bf 6 Aishg *"J@@%&ﬁ’*’n%%m may

be used f orthesuppodrirectoi suppoHdhaaaging stridg floen mwellgead Adodelosat ed axi al

position once t desi r ed str I n the tubul ar has been obtained. 24
March 2006 M nEZS";L??@qPEE VﬁHEe? bﬁ{]ﬁhﬁ&a&f'&%lﬁﬂg.Cﬁoeﬂtmsﬁeapé'a&&fq i@ arly

vel | sui te%fﬂ‘ﬂéw iR ”A% &nﬁ%.%%h%hrﬁ&a%ﬁ)éééhﬁmﬁaé\wgn prow Gée i xed to

a subsea mellhea near t l'i ne e present Inve S a
wel | 'head wisehl aurfmn@are)prefetabl;aspamihbembémtHe)ngMeBrtotrhmlm&@ the: string

at one of atascel\< t%: helgh? lowh%l \.Ivctaﬁ/he(gd assembly.

The wellhead as shown in the enclosed drawings is a “two step”
welihead with a lower bore 22 for receiving a casing hanger, and an upper
bore 26 for receiving a tubing hanger. The present invention may be used in
a wellhead which only supports a casing hanger, and a separate upper
welihead may support the tubing hanger, or tubing may not yet be provided
within the well.

While hydraulic fluid pressure is preferably used for biasing the pistons
and thus the support ring radially outward, other techniques may be used for
biasing a support ring in the radially outward position so that, once the.support
ring engages its intended groove in the welthead housing, the hanger may be
lowered to effectively lock the support ring in its radially outward positioh,
thereby supperting the hanger and the tubular suppdrted on the hanger from

- the wellhead housing. Also, while a C shaped support ring and fock ring are
preferred to obfain high reliability with very little vertical spacing, other
mechanisms may be used for interconnecting the hanger and the housing in
a selected axial position once the desired stretch in the tubular has been

obtained.




el evations. Various types of oilfield tubulars, including a production
casing or a riser, may be supported fromthe hanger seculédMarsh 2@

wel | head by the techniques disclosed herein It will be understood by those
skil'led in the art that the enbodi nent shown and described is exenplary
and various other nodifications. may be nade in the practice of the

i nvention. Accordingly, the scope of the.invention should be understood to
i ncl ude such nodifications which are within the spirit of the invention.
24 March 2006 -13 What is clainmed is: 1. An adjustable hanger systemfor
connecti ng a ba'ﬁgetedmmmesvaflthdamdsenthwémmeiremix&nﬁllmemstliﬂétﬂfcﬁr

secured at end inthe well, the hanger system corrpr|S| n t he

wel | head i ne 'ﬂ% e dssied gtrelch HyaLasing atrangyf@rd asubges walldgad suppor t
D00yt anfledr BRRAGH iR The broRuRTdnbR AblEs budifead VIR iR o>, L0°

hanger supporting a sup rrng ra noveable one of

a pluralitysudcesagaysed t@rdmk\miih the ctaiwng?\elrilnb(%ﬁd)nb%f% sdledtedipiirality@inect the
hanger to the wellhead. 2. An adjustab hanger system as defined in Caim

1, further eleyainssiVYayiousdyperoef alfigld fubuarg; ipglugingoe Rragtikfoy £a8i0g Osepar at e
f he pl
the hanger %’ﬁ‘eht'*% SURRRL BB Bl bl Pk MUy bld Bl €T | N0

hanger rel Mha:wesmlmdm@am 3. An adjustable hanger system as defined
in Caim2, Werei n the lock down ring is carried in a retracted position

within a recess lf wilk b updaesieod M@B%@kll@dwﬂdbﬂ/rﬂf’t thaf the wnmiepdimentl | y
outward I ntg,dfifahd desEWE & 8¥fiplary and various other modifications may be

made in the practice of the invention. Accordingly, the scope of the invention
should be understood to include such modifications which are within the spirit

of the invenition.




4- An adj ustabl e hanger systemas defined in Claim 2 or 3, wherein the
lock down ring conprises two or nore axially spaced circdfAMaehZd) ribs
~each for noving radially outward into the | ock down grove 5- An adjustable
hanger system as defined in any one of Clains 2 to 4, wherein the |ock
down ring is biased radially inward. 6. An adjustabl e hanger system as
defined in any one of Clains 2 to 5, mh€$ein each of the plurality of
support grooves has a profile for receiVihg the support ring, and the |ock
down groove has a profile for rejecting the support ring. 24 March 2006 14
7. An adju | n~%£-systen1as defined in any one of Clains 2 to 6,
wherein th g-offe of the plurality of support grooves is positioned

axially below the Ig ?@g (o] ) di)s ¢ [ e S
defined in any JS'ne oﬁgﬁ i mtsal%ét @ﬁ?eﬁﬁﬁ{e}?'ﬁ {GH&@{?J&%&@\%% *}Eﬁ'@tﬁ @ %
subst ant i avelfh€ad hileeHanget sugpendiver a tBbubir ssburetadl Bs hGREEenAYIRIAB as
defined in any one of the preceding clains, wherein the support ring is
carried i rwellyiberhanger sisdem eam@insing a recess in the hanger prior to the
support ring in adi al. | utward into ,the selected one of a plurality
of support gr g%gs‘geli@aiméﬂﬁﬁﬁ ayiusing deving & elyralitysef adally ispagagd one

of the pr%’qﬁgj J erein the support ring conprises three or nore
axially spa éﬁggﬁzﬁ}%‘%?g\rﬁql al ribs each for engagenent with a sel ected

one of the pl urphangeoixislipproveabloaertiveltd thAs@short tiobGedaRE Fargsst em as
defined in any of the preceding clains, wherein ‘the Support ring r's biased
radial |y iswppatting 2. suppaitifingtradialyaoyeabkyintem scledtdd ord dfm ployality t he
pr ecedi ng (ﬁl ains, wherein the support ring is radially noveable in
response 13 SMPPO; gfopvesdq the N(ﬁ{%@aﬂj Raprsing ta inteseemnectithadwngeydo dae as
defined i im 12, wherein the fluid pressure responsive nenber
conprises a plurality of circunferentially spaced pistons. 14. An

adj ust abl e hanger sygf adfiptabRf hBpdet byRfumons Qeandd iR eRAM 19 GHALF®:
wherein the support ring noves radirally tnward 1n response to increased
fluid presomprisimg.an

the wellhead including a lock down groove separate from the plurality
of support grooves; and
a lock down ring for securing the hanger to the welthead by 'preventing

axially upward movement of the hanger relative to the wellhead.

3. An adjustable hanger system as defined in Claim 2, wherein the

lock down ring is carried in a retracted position within a recess in the hanger

prior to lock down ring moving radially outward into the lock down groove.

4. An adjustable hanger system as defined in Claim' 2 or 3, wherein the lock -
down ring comprises two or more axially spaced circumferential ribs each for moving

radially outward into the lock down grove.

5. An adjustable hanger system as defined in any one of Claims 2 to 4,
. wherein the lock down ring is biased radially inward.

6. An adjustable hanger system as defined in any one of Claims 2 to 5, wherein
each of the plurality of support grooves has a profile for receiving the support ring, and
the lock down groove has a profile for rejecting the support ring.




annul us surroundi ng the hanger. 15. An adj ust abl e hanger system as defi ned
I n any one of the preceding clains, wherein an exterior seoMarch 2 on the
hanger prevents the support ring from novi ng radially inward while in its
sel ected support groove. 16. An adjustable hanger system as defined in

Claim 15, wherein the exterior stop surface noves axially wth respect to
t he support ring to a | ocked position rddially innard at its selected
support groove. 24 March 2006 1 5 17. An adjustable hanger system as

def i ned i d- any Aordiustabletanggrsyeiedias getnediimany quscf Slaims Rdo Guke@inthei ng is a

subst anti %bnbate@oﬁé%p% RIU&'MS@J%u?‘d?@ §bovek8s pOStiGHEIUSSR |b€!oﬂﬁﬁ9ﬁck%ﬁé%em as

defined in any one of precedi ng clainms, wherein the well head housi ng
i ncl udes 8¥¥&%l surface for sealing with a sealing nmechani smacting
bet ween t he hanger and the well head. 19. An adjustable hanger system as

defined i , rther S Iur sta lally
cylindri cgl seé‘Pl %S@Bﬁ’é‘&%@% e'i‘ﬁé“ﬁl?ﬁﬂ%‘&ﬁ"%&?ﬁfé 8&" 8?9"[ h% seal i ng
surfaces ek dgwsparech dobstastially Cahapmeipaitagntenebe.ower one of a plurality of
support grooves for sealing engagenent with the sealing nmechanism 20. An

adj ust abl e hanger systemas defined in Claim18 or 19, further conprising:
at | east 8ne | éolkedigsiabledwrogsrsysien eedefitied reanyrmmeof theair¢oeging Elaimsuyherein

grooves; g{éds BpSERhd @ca?ﬁgdflﬁ(éereﬂgctéé‘ﬁo%nl\hﬁﬁfja houssh r}gmg%\a@&rbnbht%tﬁé | east

one | ock groove and a SU port gI‘OOVE havi ng an axi al spacing

subst ant i aq!npyrt@qﬂ:movma r%ma"aﬁp arfi/m@ A sairpiest ong dapluraly @@H?P&é@f%%een

10. An adjustable hanger system as defined in any one of the preceding claims,
wherein the support ring comprises three or more axially spaced circumferential ribs each for

engagement with a selected one of the plurality of support grooves.

11. An adjustable hanger system as defined in any of the preceding claims, wherein

the support ring is biased radially inward.

12. An adjustable hanger system as defined in any of the preceding claims, wherein

the support ring is radially moveable in response to a fluid pressure member.

13. An adjustable hanger system as defined in Claim 12, wherein the fluid pressure

responsive member comprises a plurality of circumferentially spaced pistons.

14. An adjustable hanger system as defined in any one of the preceding claims,
wherein the support ring moves radially inward in response to increased fluid pressure in an

annulus surrounding the hanger.

15. An adjustable hanger system as defined in any one of the preceding claims,
- wherein an exterior stop surface on the hanger prevents the support ring from moving radially

inward while in its selected support groove.

©16.  An adjustable hanger system as defined in Claim 15, wherein the exterior stop
surface moves axially with respect to the support ring to a locked position radially inward at

its selected support groove.




an upper and a | ower support groove. . 21. An adjustabl e hanger system as
defined in any one of the preceding clains, wherein a shé&MNarhdwa he
hanger | ands on the support ring to prevent axially downward novenent of
- the hanger and the tubular with respect to the support ring fixed to the
wel | head housing. 24 March 2006 16 22. An adjustabl e hanger system as
defined in any one of the preceding clains, wherein the |ower end of the
tubul ar secured to the well by a nmud liner hanger. 23. An adjustable
hanger system as defined in any one ofgthe preceding clainms, wherein a
bore in a well head housing includes a radially enlarged upper portion for
recei ving a tubing hanger. 24. An adjustabl e hanger systemas defined in

daim23, when® n Aneadfeistiisiachdager sgstens agdesfined wprery shewfdae for

~ supporting the tubing hanger above the hanger secured to the well head by
t he suppoptecedigg claims\nwheyeist e suppodging s Besubstantally &itshapady one of
the preceding claips, further conprising: a BOP above the well head, the

BOP havianganggﬁﬁgéheter substantially equal to the bore diameter of an

ggﬁﬁch?LBIgnhiﬁg;pﬁpd&gh%gﬁﬁgégﬁﬁﬁhﬂ%gﬂéﬁhsgﬁﬂgﬁgggHﬁ%ﬂgqgﬂ§hgﬂhér secured
Roue ' PLEKAMORI WIS i L3b oA Bellod S blRseare | e
hanger i nfdrustalinge withd aaséaling mechanisoppetingr betyveen the hanger and

the wellhead.

19.  An adjustable hanger system as defined in Claim 18,
further comprising:

a plurality of substantially cylindrical sealing surfaces on the
wellhead housing, each of the sealing surfaces being spaced between
an upper and a lower one of a plurality of support grooves for sealing
engagement with the sealing mechanism.

20. An adjustable hanger system as defined in Claim 18 or 19,
further comprising:

| at least one lock down groove spaced above the plurality of
support grooves; and

a sealing surface on the wellhead housing between the at least
one lock down groove and a support groove having an axial spacing
substantially equal to an axially spacing of a sealing surface between
an upper and a lower support groove. |

21. An adjustable hanger system as defined in any one of the
preceding claims, wherein a shoulder on the hanger lands on the
support ring to prevent axially downward movement of the hanger and
the tubular with respect to the support ring fixed to the wellhead

housing.




lifting the hanger and the support ring above a selected one of the
plurality of support grooves; and thereafter |owering theZ2fayel2@éch t hat
t he support ring noves radially outward into a sel ected one of the
~plurality of support grooves, thereby preventing axially downward novenent
of the hanger with respect to the wellhead. 27. A nmethod as defined in
Claim 26, further conprising: 24 March 2006 17 increasing fluid pressure
in the well to nove the support ring radially outward into the sel ected one
of the plurality of support grooves.1#8. A nethod as defined in Caim 26

or 27, furtherooonpanshfflistabR\Vah @;é'@?fsf&ﬂgéé firfdd Yint Snyife fSt 0P

surface on the hanger radially In the radially expahded support
ring, thetlmbprecedingtclagmst ihesepptive loweg ehdoot they itulgulantseziurétidosel ect ed
one of the plurality of support grooves. 29. A nethod as defined in Caim
26, 27 or theswelllt agnud divehhiaside: providing a | ock down ring on the

h ; i dj | east | ock d h Il h i ng;
and posi L1 oni ng; noAngidate Mdtper Stet B8idertind BT abVeons of B8 e
h t | ' £ ] ' d
e OeT s RISt dBifs, WifrbRE ' 45 | PO WRIRKER hBsd ShilHena o
defined i mdially @ﬁ%r?éd@;ﬂidmocﬁﬁoh(fo?-%céivrﬁd@tubiﬁgmﬁgémgi | owering at

|l east a portion of the hanger below the plurality of ‘support grooves;

24. An adjusiable hanger system as defined in Claim 23,
wherein the wellhead housing includes an upper shoulder for
supporting the tubing hanger above the hanger secured to the wellhead
by the support ring.

25. An adjustable hanger system as defined in any one of the
preceding claims, further conﬁprising:

a BOP above the wellhead, the BOP having a bore diameter
substantially equal to the bore diameter of an upper portion of the
wellhead housing.

26. A method of adjustably connecting a hanger to a wellhead,
the hanger suspending a tubular secured at its lower end in the well,
the method comprising:

providing a wellhead housing having a plurality of axially spaced
support grooves;

providing a hanger including a radially moveable support ring;

lifting the hanger and the support ring above a selected one of
the plurality of support grooves; and

thereafter lowering the hanger such that the support ring moves
radially outward into a selected one of the plurality of support grooves,
thereby preventing axially downward movement of the hanger with
respect to the wellhead.

27. A method as defined in Claim 28, further comprising:




thereafter noving the hanger upward to provide a desired tension in the
tubul ar; and thereafter |ocking the support ring to the s&tddael2effe of the
plurality of support grooves. 31. A nethod as defined in Caim26, further
conprising: landing a tubing hanger on a shoul der of the housing to
support the tubing hanger in the well. 32. A nmethod as defined in any one
of Clainms 26 to 31, further conprising: 24 March 2006 18 i ncreasing
pressure in the well to axially nove a sl eeve, thereby exposing ports to
fluid pressure to nove the support rigpg to its expanded position into the

sel ected one Oﬁnéf%?méﬁﬁ%ﬁ t ,rﬁg;EUFéIHHO%e Weﬂ%ﬁ%ov?th%ér@[ﬁgg I defi ned

in Claim32, f Shearing a pin suppor sFeeve,

such t hat pageflysBaAvARD ihfte thel sdlbstedl aRKe dOYRE bRuraRBN dtheuppbits. 34. A
met hod as defihed in any one of Clainms 26 to 33, further conprising:

provi di nggeopves.al ity of fluid pressure responsive pistons from noving the
support ring to its expanded position into the selected one of the

plurality of .séfpor& Hedwdas dafined Retirim 46 ared 4, fulhen comprsiRdof d ai ns
the. vel | head nbukeiEd Teteness AHAY Bl BithRskladiaie bhay ' 7o ©"
ePeet ) BANE ALl STy Sbase Suppdh rfgTRichebyBcdehgd 1 an
- the support ring from moving out of the selected one of the plurality of
support grooves. -
29. A method as defined in Claim 26, 27 or 28 further
comprising:
providing a lock down ring on the hanger;
providing at least one lock down groove on the wellhead housing;
and
positioning the iock down ring in the lock down groove to lock the
“hanger to the wellhead, the lock down ring preventing axially upward
movement of the hanger with respect to the wellhead.
30. A method as defined in any one of Claims 26 to 29, further
comprising: |
lowering at least a portion of the hanger below the plurality of
support grooves; |
thereafter moving the hanger upward to provide a desired tension
in the tubular; and |
thereafter locking the support ring to the selected one of the
plurality of support grooves.
31. A method as defined in Claim 26, further comprising:
landing a tubing hanger on a shoulder of the housing to support
~ the tubing hanger in the well. |
32. A method as defined in any one of Claims 26 to 31, further

comprising:




conprising: lowering a seal element on a running tool into the well after
the support ring has expanded outward into the selected Sdpparch280®ove;
and axially noving the seal elenment relative to the hanger and the

wel | head to set the seal between the hanger and the well head. 37. A nethod
as defined in CGaim36, wherein the seal element is runin the well wth a
| ock down ring actuator for noving the lock down ring into the | ock down
groove. 38. A nethod as defined in any one of Clainms 26 to 37, further
conprising: 24 March 2006 19 utilizingga clutch-type running tool to run

t he tubul ar i nt'ﬁcﬁéﬁsﬁﬁ f‘pres%n o SHE Uhe t%"I ax?eﬂﬂl cgﬁmglggé Qul’et%%él n the

well. 39. A net I'ned I'n any one of

conpri si ndhef3RE kixposig ports aorfilidi presstiFé Wnﬁ@vé QH@rsddp@rﬁHﬁQ%tlté' ng into
the selected one of the plurality of grooves. A nmethod asS defined in

any one ofexpamides] I®sitorsdntd dhehseleod:eﬂlrmmelmfg’theepluralng af Isupgorend of
the tubular string in the well by a nud |iner hanger. 41. A nethod as
defi ned i ®r@P¥PH 40, further conpri sing: providing a running tool having a

betueen & runnihy o2 MNEHE AR BTELRY o2 S0l EaRFBHF "end of e
o L eSO B S, S O S 111
~ string angin the sleeve moves to open the ports.

' 34. A method as defined in any one of Claims 26 to 33, further
comprising:

providing a plurality of fluid pressure responsive pistons from
moving the support ring to its expanded position into the selected one
of the plurality of support grooves.

35. A method as defined in any one of Claims 26 to 34, further
comprising:

providing a plurality of sealing surfaces on the wellhead housing,
each sealing surface being spaced between a respective upper and
lower support groove.

36. A method as defined in any one of Claims 26 to 35, further
comprising:

lowering a seal element on a running tool into the well after the
support ring has expanded outward into the selected support groove;
and

axially moving the seal element relative to the hanger and the
wellhead to set the seal between the hanger and the wellhead.

37. A method as defined in Claim 36, wherein the seal element
is run in the well with a lock down ring actuator for moving the lock
down ring into the iock down groove,

38. A method as defined in any one of Claims 26 to 37, further

comprising:




t he hanger for disconnecting the running tool fromthe hanger after the
support ring has noved into the select one of the plurali t24 Mérckap@for t
grooves. 42. An adjustable hanger system for connecting a hanger to a
wel | head, the hanger system conprising: the hanger suspending a tubul ar
secured at its lower end in the well; the wellhead including a housing
having a plurality of axially spaced 1£’support grooves, each groove having a
profile to receive a support ring therein; and a hanger axially noveable

t hrough t he wewtiligiag @ﬁ&tfsmtwe\wnnmg taol toupivotite Hrubeeintotthe wallger

supportin f ' ragdl into a sel ected one of the

pl urali tyg8¢i Qgﬁg%gtﬁg I%W%%&/@%Ofﬁ‘eetat{#é&lﬁgw&:eg\&&ﬁousi ng to interconnect the
hanger to the 8@l | haasiethbdl adndefiiedsinahhe dmeNEECIgies 26 @s38efurtied in claim
42, further conprising: 24 March 2006 20 the wel | head including a | ock

down groo%@MEEPHEate fromthe plurality of support grooves; and a |ock
down ring for ' t hangsha L ti xially
upwar d mvemn?‘sg@h?@ﬁﬁ&ﬁlrel%tﬁgﬁ 3%\"?*?)8?3@%%55*%@5 i&rﬂgég?ustabl e
hanger sys¢leotedsormedfithe golumlitylcligroehdss. wherein the support ring is carried

in a retracted,position wthin,g recess in the nger ...pri o,t he support
ring noving raffal 14 BEtHRG asiQﬁG‘LE‘ hiD Ry QPeeaf gﬁ@ﬂlﬁ 24 topgé'r @:Mh%v of
support QgeSppAsing4°- An adj ustabl e hanger systemas defined in claim 43,
wherein the Ioc% down ring is carried in a retracted position within a
recess in the $eeig aplawer eond| ok kheldwpular rfringvinnifier weillaby ya dotidvar d i nt o
the | ock ogve. 46. An adjustabl e hanger systemas defined in claim
42, V\hereﬁ%%{ge?'

41. A method as defined in Claim 40, further comprising:

providing a running tool having a first set of splines allowing axial
manipulation with secured rotation between a running string and the
tubular to secure the lower end of the tubular in the well; and

providing a second set of splines on the running tool allowing

. -axial manipulation and secured rotation between the running string and

the hanger for disconnecting the running tool from the hanger after the
support ring has moved intoc the select one of the plurality of support
grooves.

42,  An adjustable hanger system for connecting a hanger to a
wellhead, the hanger system comprising:

the hanger suspending a tubular secured at its lower end in the well;

the wellhead including a housing having a plurality of axially spaced
support grooves, each groove having a profile to receive a support ring
therein; and

a hanger axially moveable through the wellhead and relative to the
support grooves, the hanger supporting the support ring radially moveable

" into a selected one of the piurality of support grooves in the welihead housing

to interconnect the hanger to the wellhead.

43. An adjustable hanger system as defined in claim 42, further
comprising:




support ring conprises three or nore axially spaced circunferential ribs
each for engagenment with a selected one of the plurality 24fMawghgoda
grooves. 47. An adjustabl e hanger systemas defined in claim46, wherein
the lock down ring conprises two or nore axially spaced circunferenti al
ribs each for noving radially outwar? into the | ock down groove. 48. An
adj ust abl e hanger systemas defined in claim42, wherein the support ring
i s biased radi tid welllmeead theluting Arloekidoanadrioeva segarats fsine e plutality ned i n
cl aim 43, %A/nerei the lock down ring is biased radially inward. 50. An
adj ust abl 8 HHRPETIOPYERAME defined in claim43, wherein each of the

plurality of samRK dowh ePYEer S8curmgPthefHdriyel &5 tHeewBiiNe Dby PRoveiiBRgT t ring,
(0}

and the | ock down groove has a profile for rej ectln!? t he support Fing. 51.-

An adj ust a¥plly Hawget moyemant 9§ thechangsy relative & thesaelligast.ei n the support

Ll Ust bl o hantid RE SR AR STSfrh S ok inlfaRE e WiE B e g "
pressur e sespotsinygds roarbed it enpEtiapesd popition akithin 2 fecdsscinnther igdrigeal | y

spaced pistons. 53. An adjustable ha,n%er system as defined in claimb51,
wher ei n t R@OT QJH}@OWWQ"F]@“W@S'”Q&@F’@ yyoutwaed inte the sglrated ong ofhar eased

fluid pregﬁrge,ﬁ%bpséébd\@é%vgg_% 21 an annul us surroundi ng the hanger. 54.

An adj ust ang syStemas defined in claim42, wherein an exterior
stop surface o#bS.thAer ddiusieblefghangentsystene asuggdimed ini clgini H8mmmeveindher adi al |y

syst em aslogkoRe e R eafiidn s Hgdethomticn wiin pgpCeish B8 s moves
v o afPHEIS0C 0wl ortoPHBRAIBLY bR R0 EKRUPRR LIRS0 B Y
defined in cl af%n A3 adjustablerhanger system as defined in claim 42, wherein the

support ring comprises three or more axially spaced circumferential ribs each

for engagement with a selected one of the plurality of support grooves.

47. An adjustable hanger system as defined in claim 46, wherein the
lock down ring comprises two or more axially spaced circumferential ribs
each for moving radially outward into the lock down groove.

48. An adjustable hanger system as defined in claim 42, wherein the
support ring is biased radially inward.

49. An adjustable hanger system as defined in claim 43, wherein the
lock down ring is biased radially inward.

50. An adjustable hanger system as defined in claim 43, wherein each
of the plurality of support grooves has a profile for receiving the support ring,
and the lock down groove has a profile for rejecting the support ring.

51. An adjustable hanger system as defined in claim 42, wherein the

~ support ring is radially moveable in response to a fluid pressure member.

52. An adjustable hanger system as defined in claim 51, wherein the
fluid pressure responsive member comprises a plurality of circurhferentiaily
spaced pistons.

53. An adjustable hanger system as defined in claim 51, wherein the

support ring moves radially inward in response to increased fluid pressure in




sel ected one of the plurality of support grooves is positioned axially

bel ow the |ock down groove. 57. An adjustabl e hanger sys2émashd@G ned in
claim42, wherein the support ring is a substantially C shaped unitary
menber. 58. An adjustabl e hanger systemas defined in claim43, wherein the
| ock down ring is a substantially C szhaped unitary nmenber. 59. An

adj ust abl e hanger system as defined i A claim 42, wherein the well head

housi ng i ncludes a seal surface for sealing with a sealing nmechanism
acting be?MaeaulpssuraHpdingddhe haRgetkel | head. 60. An adj ust abl e hanger system

as defined in i t Fd SiaNGLafi 8, <P It stantially
cylindrical se%'%rg]a?ﬂlrstté%ésﬂ}’g{ﬁe{%gg@kn? I%‘ﬁgge 'r%ﬁo'hg(?lﬁ#al,‘ %a%hezght%@ seal i ng
sur f-aces dadeny stopcadfdoet ordhe drangep @reverds dhe | supportoniregg dbra mpdvimal ity of

support gragpyes for, sealjng e ment with the sealing nechanism 61. An
adj ust ab%@&?ﬁﬁd’é‘?’a%‘é@'&ﬂ"&"% %élgaggtfuipﬁo IBPAYB0, further conprising: at
| east one | ocksgionm gjiaeMse SH%%@@P' F?ﬁgggaé*g%ﬁﬂbﬂriﬁ'dlé% Qi,a\ﬁHénl%i’r’i the 9r ooves

for securing the hanger to the wel d; and a second seal i ng surface on
- the wel | xderidgroatipnguiface soenasd akiellywewith redpectt to dwessuppert| ik tdawn gr oove

and one qf th l.urality, of support gropves.  having an axial spacing

Subst ant 1apist bRt iy nyBif BO s sdlerRy SpedhudBilly *surt ace betveen the
upper and a | ®&rArSabReidblgheayer systeas icfiRed in Zidm 48nwhsieis tied! € hanger
system as defined in claim59, further conprising: the wellhead including

a | ock ddglededene ofdhe phirality of suppert grapvasiis postipned gxially bglawike: and
lock down groove.

57. An adjustable hanger system as defined in claim 42, wherein the
support ring is a substantially C-shaped unitary member.

58. An adjustable hanger system as defined in claim 43, wherein the
-lock down ring is a substantially C-shaped unitary member.

59. An adjustable hanger system as defined in claim 42, wherein the
wellhead housing includes a seal surface for sealing with @ sealing
mechanism acting between the hanger and the wellhead.

60. An adjustable hanger system as defined in claim 59, further
comprising:

' a plurality of substantially cylindrical sealing surfaces on the welihead
housing, each of the sealing surfaces being spaced between an upper and a
lower one of a plurality of support grooves for sealing engagement with the
sealing mechanism.

61. An adjustable hanger system as defined in claim 60, further
comprising:

at least one lock down groove spaced above the plurality of support

~ grooves for securing the hanger to the wellhead; and

a second sealing surface on the wellhead housing is located between
the at least one lock down groove and one of the plurality of support grooves
having an axial spacing substantially equal to an axially spacing of a sealing

surface between the upper and a lower support groove.




a lock down ring for securing the hanger to the well head by preventing
axi al ly upward movenment of the hanger relative to the wel IZAd4berch @806 an

adj ust abl e hanger systemas defined in claim42, wherein a shoulder on the
hanger | ands on the support ring to prevent axially dowward novenent of

t he hanger and the tubular with respﬁét to the support ring fixed to the
wel | head housing. 64. An adjustable nger system as defined in claim42,
wherein the |ower end of the tubular secured to the well by a nud liner
hanger . 65 AnB4d s edisstabie ignoesy sysama gsqdefinpdy Inrlcleqna|5§/ afurthghierein a
bore in ? ﬂﬁ housi ng i ncludes a radially enlarged upper portion for
rece|V|ng a g hanger. 66. An adjustable hanger system as defined in

cl ai m 65, wherihienwtlieadwetiudirada hocls dognigrobvel separate! fioen tredhplurality f or
supporting. the tubi n _harl]gger above the hanger secured to the well head by
t he suppo?t qﬂpﬁ’ﬁt gr@9 dj ust abl e hanger system as defined in cl ai m 42,

further conprj &}dP(Q:]O\fr;/ R&E f&%nﬁ?%%‘ﬂr Bgﬁﬂ) thtehﬁelg’@:’an UBF&eﬂtll‘?

di aneter substanti al equal to 't | anet er per tion of
t he wel | hadally bpwusidnyovasenipohtiseanger reldjivstatbieyweltheadct i ng a hanger to a

wel | head, the had,.c rising: su endi ng.a fubul ar f a_hange t he

t ubul ar secureﬁnlqdéu qg&?rﬁ ‘%ﬂe M%F[ne‘ér"a\ﬁlﬂfrhé ?'He d hou5| ng
having a mdm@ﬂGWtr@fh@?geal|émmq@su§pmpﬁﬁg tOpaVens agiafiy dBanivagd a profile
to accept a support ring; providing a hanger including the radially

noveabl e appdent ef thg; hanger ang the Iﬁ'éblﬂah\gé regredt ke thaupenar fing fisgdve a
sel ected tB'}ﬁeQ\flellhBSdﬁ)l Hgﬁ’bl ty of support grooves; and 24 March 2006 23

64. An adjustable hanger system as defined in claim 42, wherein the
lower end of the tubular secured to the well by a mud liner hanger.

65. An adjustable hanger system as defined in claim 42, wherein a
bore in a wellhead housing includes a radially enlarged upper portion for
receiving a tubing hanger. '

66. An adjustable hanger system as defined in claim 65, wherein the
wellhead housing includes an upper shoulder for supporting the tubing
hanger above the hanger secured to the wellhead by the support ring.

67. An adjustable hanger system as defined in claim 42, further
comprising: a BOP above the wellhead, the BOP having a bore diameter
substantially equal to the bore diameter of an upper portion of the wellhead
housing.

68. A method of adjustably connecting a hanger to a wellhead, the
method comprising: ‘

suspending a tubular from a hanger, the tubular secured at its lower
end in the well;

providing a wellhead housing having a plurality of axially spaced
support grooves each having a profile to accept a support ring;

providing a hanger including the radially moveable support ring; lifting
the hanger and the support ring above a selected one of the plurality of

support grooves; and




thereafter | owering the hanger such that the support ring noves radially
outward into the selected one of the plurality of support 24Ma¢g006 t her eby
preventing axially dowward novenent of the hanger with respect to the
wel | head. 69. A nethod as defined in claim®68, further conprising:
increasing fluid pressure in the well to nove the support ring radially
outward into the selected one of th@3plurality of support grooves. 70. A
met hod as defined in claim®68, further conprising: |owering the hanger

axi al |y to moviBegeafiesplowaringc theprhanger nitisde thaty the Supportniiag dmeves he

radially d (g rehy v L ing from
novi ng ou'?a(%ﬂ?t‘ e sgﬁgﬁ{oet éoﬁg'%#&fr?g‘gp?ﬁ% ?%‘5@9 éﬂglépw%gé%\’oé\’/sés. 71. A
met hod asthéedbynmeventirng axialy dowhwzirdh eroveomentiafithg hanpeowitdiregpect tock down

ring on the hq er;, providing at |east one | ock down groove on the well head
housi ng; @ﬁd"’eﬁ%@ptioni ng the lock down ring in the | ock down groove to

ock the tubigg Aadgfiod 85 'definehl!ih9amh e6NfultRG caifpshb! harbaisg ! i ng
axially upward novenent of the hanger with respect to the we ead. 72. A
met hod asflul@ffiressurerindhaiwelb®y mavet ther suppgpt rieg mgdiallpweatwarg bto lteast a
portion of itgle hanger, beio 'tt hg ﬁl urrilit of support grooves; thereafter
novi ng t 'R ﬁSé’Pe%ﬁ\XB?E‘{*’S'HP \§. BRO% IHEY®Sed tension in the tubul ar; and
thereafter | ock).PgnidiodHe@efihed iMéain® 68NRIrGRE eehistize of the plurality of
support grooves. 73. A nethod as defined in claim68, further conprising:

| andi ng a tubilayeraadbe bangersaallyide roeve e stapusifgee ok i drangehe  t ubi ng
Egggfir S: r'}ghmy";‘ﬁ\lv!ard S thed YABAIRPE G dpdr fing! AP orevihlifnS the

support ring from moving out of the selected one of the plurality of support
grooves.

71. A method as defined in claim 68, further comprising:

providing a lock down ring on the hanger;

- providing at least one lock down groove on the wellhead housing; and

positioning the lock down ring in the lock down groove to lock the
tubing hanger to the wellhead, the lock down ring preventing axially upward
movement of the hanger with respect to the wellhead.

72. A method as defined in claim 68, further comprising:

lowering at [east a portion of the hanger below the plurality of support
grooves;

thereafter moving the hanger upward to provide a desired tension in
the tubular; and

thereafter locking the support ring to the selected one of the plurality of
support grooves.

73. A method as defined in claim 68, further comprising:

landing a tubing hanger on a shoulder of the housing to support the
fubing hanger in the well.

74. A method as defined in claim 68, further comprising:

increasing pressure in the well to axially move a sleeve, thereby
exposing ports to fluid pressure to move the support ring to its expanded




I ncreasing pressure in the well to axially nove a sleeve, thereb exposi ng
ports to fluid pressure to nove the support ring to its exXfaAaen299 varch
2006 24 position into the selected one of the plurality of support grooves.
75. A nethod as defined in claim74, further conprising: shearing a pin
supporting the sleeve, such that upo%4shearing the pin the sleeve noves to
open the ports. 76. A nethod as defired in claim®68, further conprising:

providing a plurality of fluid ssuyre responsi ve pistons fromnoving the
Suppor t 1 PRRIRRINTG e laRegPREl R AR HOPSRIGEBR MRS one of t ho
plurality of B&DRAHdinhgd 88 RAined In chimBUh fsHrRs Bpfdagey:i n claim 68, further
conprising: providing a plurality of sealing surtaces on the well head

housi ng, each shgaringea pirusappaningfthe slbevegsuch thaiapdneshapringabedibet ween an
upper and Iovl\éjr one of the plurality of support grooves. 78. A nethod as

defi ned ittti'e \ %‘Q,"e?ﬁqpﬂﬁ? %Pr%'?t"f"si ng: lowering a seal elenent on a

runni ng tool i74.0aWRho¢kE defihed i biRim B8P RAHHer Cofvtbriz@fy: expanded out war d
into the selected one of the plurality of support grooves; and axially

novi ng t he seaproyiding @t plHealig pl; Buidoprersutgatagppnsivg RIteNs I meadingo set t he

5. whor oy -RROLITROR] 1T BRpa R Frsiiif hrn e sPIeERR R O LTPUAGIRY (g

act uat or défsuppovtigrgové®e | ock down ring into the |ock down groove. 80. A
met hod as defined in claim68, further conprising: utilizing a clutch-type
running tool to/-rufet ?ﬁ@ﬁﬁﬁ?d imelging B8, {lkiher sRREBINGE e the | ower end of

t grem § }‘QFLST | orblRiinEL plurdity ot $23iiRG dupscdebhRE vidinehaindubig, bust her
of the plurality of sealing surfaces being spaced between an upper and lower
one of the plurality of support grooves.

78. A method as defined in claim 68, further comprising:

lowering a seal element on a running tool into the well after the
support ring has expanded outward into the selected one of the plurality of

-support grooves; and _

axially moving the seal element relative to the hanger and the
wellhead to set the seal between the hanger and the wellhead.

79. A method as defined in claim 78, wherein the seal element is run
in the well with a lock down ring actuator for moving the lock down ring into
the lock down groove. '

80. A method as defined in claim 68, further comprising: utilizing a
clutch-type running tool to run the tubular into the well and secure the lower
end of the tubular in the well.

81. A method as defined in claim 68,' further comprising:

slacking off on a running string to lower the support ring into the
selected one of the plurality of grooves.

82. A method as defined in claim 68, further comprising:

securing a lower end of the fubular string in the well by a mud liner
hanger.

83. A method as defined in claim 82, further comprising:




slacking off on a running string to | ower the support rin% into the

sel ected one of the plurality of grooves. 82. A nethod as AMarge 2046, ¢l ai m
68, further conprising: securing a |l ower end of the tubular string in the
well- by a nud liner hanger. 83. A nethod as defined in claim82, further
conprising: 24 March 2006 25 providi a running too[ having a first set of
splines allowi ng axial rmanipulation™ th secured rotation between a
running string and the tubylar to secure, the |ower end qf the tubular in
e vell - and pRBGINS forimiadanel Bavings s Jit Aek ShIPIReS AlnwiTi, 2

allow ng ahBulatGR W sabiRR RASIGEEEARMEN R'rahhiAg dMHYBAR thBJublipRi g
string and the hanger for disconnecting the runhing tTool fromthe hanger
af t er t hetossgopiee therlowgr ead of tive tidbuilantio théiwedebndt one of the plurality. of
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ADJUSTABLE HANGER SYSTEM AND METHOD

Abstract
An adjustable hanger system and refated method connect a hanger to

a wellhead, with a hénger supporting a tubular secured at its lower end in the
well. The wellhead includes a housing 20 having a plurality of axially spaced
support grooves 23, and a hanger 30 including a support ring 32 radially
moveable into a selected one of the support grooves on the wellhead housing.
The support ring 23 may limit axially upward movement of the hanger with
respect to the wellhead, while a lock ring 33 may be used {o limit axially
‘downward movement of the hanger with respect fo the wellhead housing.
‘Both the support ring and the lock ring may be a substantially C-shaped rings
which move radially oﬁtward into a selected one of the support grooves or

locking grooves.

Figure. 1




