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[0005] FIG 3 is a cross section of a runnlng tool and a loading shoulder being run
into the wellhead housing;

[0006] FIG. 4 is a cross section view of the loading shoulder landed onto the
previously installed casing hanger with the loading ring and the lock ring in the set
position,

[0007] FiG. 5 is cross section view of the loading shoulder locked in position with
the running tool removed:

[0008] FIG. 6 is a cross section of a casing hanger landed on the loading shoulder;
and ,

[0009] FIG. 7 is a cross section of a packoff assembly installed on the casing

hanger of FIG. 6.



and [0009] FIG 7 is a cross section of a packoff
assenbly installed on the casing hanger of FIG 6. 1
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OF THE EMBODI MENTS [0010] In the draw ngs and
description that follows, |ike parts are mar ked

t hr oughou j £ ' nd dravvln wth the
same ref ebﬁ%%ﬁé‘e’tﬁ&@@ EHﬁ\Fé\“?G ENdPawi ng
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the invention nay be shown exaggerated in scale or
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clarity and nC| seness esent invention is
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ults, use o y formof the terns "connect

of the ﬁawe'm@“‘%éﬁﬁwed ek ey be smplaypd seRamtaliepRin any suitable
con@lﬁﬁzﬁﬂdnbtbrkﬁo@urbe' c!i%s‘%é%étﬂ& Wﬁ WRE b 4 ??Sf‘?r%fstHesteﬂﬂé “connect’,

msar],t“to imt the interaction to ect I nteraction
“engRase cipUPife. “dlosite rrsan etharytean siescriina dan infeliactien between

eleiBhR' @Chbﬁ P2t Wit e %Fe'??d%ﬁ geéﬁ%rgb%gega%’cgﬁlﬁf between the

various characteristrcs nentioned a
elersenisrantemay aées ingdde dmbzleab Mrasttqncisetvi'esm theheldmeantsrdessribed.

hegﬁjiaf\b b&*a?ﬁ\‘{t%r‘fgtlgjs P&%Bg %;oﬁgp?a%:%&t g%fl\{;ﬁar features and
chacketetisties] deasibed ot mone détat! Ibe?oanbﬂdbmﬁdﬁy appalelyto those skilled
b LRI PRGMR TS e AR b b an
refesirain thastedhgshying @awimgjsl head housing 12 above a

00 Rlc By slo R B5af vy & fotldesobier id) e vannstalied In e

weliﬁ@@{ﬂ Giotising 12 PBolS.a @ré\@@tﬁ‘slf 'lﬁ&ail%g casghhd %H@é}gm'm packoff
and_a hol d-down ri '33 24. The | oadi ng shoul der

HSSWBW&Q Tyreilordingiekoulden 10 insludes eprmyerazing rrngld\ﬁeaé@ck ting 20,
S o T e
onlycg@tqgoqwnts Nowever, the loading shoulder 10 may also tnclude non-
metal components that are capable of providing support for a casing hanger. As
shown, the lock ring 20 is positioned externally to and in between the energizing ring
18 and the loading ring 22. Also, the energizing ring 18, the lock ring 20, and the
loading ring 22 include angled surfaces for sliding engagements at 26 and 28,
respectively. The lock ring 20 is also expandable and may either be a segmented
ring, a “C” ring, or any other suitable expandable configuration. Further, the lock ring
20 is shown in a configuration for engaging a corresponding lock ring groove 42 in the
wellhead. It should be appreciated, howsver, that the lock ring 20 and the lock ring

groove 42 may be any suitable configuration for proper locking engagement of the
2



shown, the lock ring 20 is positioned externally to
and in between the energizing ring 18 and the | oading

WO 2000/28935A1 so, the energizing ring 18, the | o@KTrUsa@9/038520
20, and the loading ring 22 include angled surfaces

for slldlng engagenents at 26 and 28, respectively.
ei t her be
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therlpading 2ingoR2r thepsiza o theagtomg: Bl m;]loWerim:aki ek ritoah radt iotational

mogﬁgé\ﬁg@ ittﬁ]%ﬁclgl{j %WEQ%QE%E%E%%&%gﬁq adipg bﬁé g?: fiq(g\ﬁever, the catch

ting 32 ealgedows baetthin @naurgio? vagcalitriyeld, thahe@tdwi limg28 Zelative

ds fr f f ot
to B8 IERG rig B Atlptsrhg refhehelo iosBre 56 cruf G e drpaest
[00:»31 t readdiich oW dHtag rnaglszAfHehI@bl&hgtrmg zczah@éraéﬂswtrs%e hold-
is seéﬁred to e loading rin e size of the

dovy} i &4 Aoy &A%Oq%apwwm inEaaoRd sahpeRtan ndihe diredtiori of the
thr BN MBS he- dobm h@ofﬂwé&)@a Edrigctith S8hal éﬁ‘ﬁeF Be r@ﬁt-handed or

| oadi ng ring wever, the catch riIng
left-Apndsis V&%’ﬁfséhﬁ thigadnof e ivétﬁﬂpwalrlngrtamdedfconh@ct!on 36 are

an Mo@ltgw}ﬂ tﬁémﬁeztﬁrera%%gyﬁ’eeloa&ﬁg r#ﬁg th%g%cﬁ‘g?ﬁﬁ(%%%%o Thus, if

fore e catch ring
the daading piogIprefaded duinhpetiont 30 tthr@adatam r|g|hhgar3‘.2 threaes the hoid-

o] Bfeadol o onBh el allde el Bong Mirkan{ 81 ufe Wi
[00t)r eEfG (ﬁmlmtrettfbfethet fha@lagshonldelhe{) being -rdontord wellhead housing

12 R AR DRGSR 1A% B o vo

Therioatgn@ bh@ﬁd@fd’l@@’l‘[}ﬁmtb (ﬂﬁb Rellede) h@%u‘@@ﬁéuﬁ@ allodding BRduIder

t.he, t hreads of the ri n t hreaded connecti on
runryRg fGﬂ%&g coppecipd 4o n&%@ St Prna’f EhPEREYINE dnthine Ahaslgnding

shotileetdR: iake: umﬁﬁboﬁﬁ@dah@ é@@d@h rriab%e%'nﬁgu@@%‘ b& 'mr\gthough a
t hr eaded connecti on i nclude | eft-hand threads

hlovigitl PR veats) stagk 40 E[t@@ﬁagﬂ alﬂp\@ thg wallhgad hawsirg ﬂaeTmebwnwg tool
38 1§ rﬂ@éb @@Wan%iothg%ét%d %bdl@éao‘l@o 14 BPe%uEg%ﬁétﬂ%d g:%sz{ltug'ngnger
| anding on a previously Installed casin anger

14 e ey t%@@ﬂmwr@a% andethiedah wgg ol der uris@tipssitian. When

landel! ! !

el 0 B AR, O BB 338 0 SR o o

wellpgqre hSWI!h@dZ Addidihoagily, thehweaniriog of the ho%d down down ring 24

engages the upper portion of the previously installed casing hanger 14 in a tongue-

and-groove arrangement 44 that restrains relative rotation between the hoid-down

ring 24 and the casing hanger 14. It should be appreciated, however, that any

arrangement suitable for restraining relative rotation may be used.

[0015] To set the loading shoulder 10, the running tool 38 rotates the energizing

ring 18. Because of the tongue-and-groove engagement 44, both the hold-down ring

24 and the loading ring 22 resist being rotated with the energizing ring 18.
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shoul der 10 is in the unset position and as such may

be configured to be run though a bl owout preventer
wetmedk1245at t ached above the wel | head housi ng P2T/0BR&09/038520

running tool 38 is used to |and the | oading shoul der

10 onto a previously installed casing hanger 14 mﬁth

both t di 22 and the | ock 20
CofRelentodhe RORTS e ATS [ 2nidEts (HENEGeKP! DTG 22 an the

hol&ddo@nethg\P4. IBetaties 1R SROBEHR rln@%rerab@&l c%ﬁ’él:‘ﬁ%n% Wi rotation
the wel| head housing 12. Additiona

of 578 6k T AP o kAdEng @EY mgadbs leasing ing 22
furtHQPQ:'itop‘%’rﬁet'é?{érgﬂﬁmghﬁné’r?é’ | Oy shnSEdikatkd tﬁé?slbgg ring, angled

hanger 14 in a tongue* and-grdove arrangenent
engegementsngt.rdf o pxrandothatlbenrime£iceln ergegholedt ddlnhe lock ring

grobld ¥z %14th@ \%lﬂnﬁgd 9?%'8%9?W9WEFG }4. 1t should be

appreci ate any “arrangenent suitable
[006) Retationiafithg anelgitiny eing o!t8ate|lame rayhd dodddred ring @QQL&bceeds

o] TR AR e B B 1781 28 g 20
bemmmgummmpmmvmt@m@ag@md ftk et Brdohe ctnolmt @lmwlme the
adi rlnt%ezz resist b g% rotate

Ioar‘i nﬂn %é aﬂd t he
W9 Ang re "9 %?Qﬁf‘i?‘ﬁ §relgva i9 the $hogs o Ung 36684 beains T rotate
witlPEE bﬁé’a@&@i@ﬁﬁ@ﬂ@ f-@Wbi/@ﬂLlﬁ@ttb dguef-é‘r% eRRLaI éﬂréPQ:}te"rr'né?'@ 44 still

18 r tes relative to the ring 22 and
resfiing Wﬂ?’ﬁ@ rpg. 245‘&!5@@“*@;} ﬂﬂtrﬁeorp@%ngngelatmegotatlon between
the \dHCRRORM SPAREH 1ild- %antrilﬂg 210k t’h@ 'E:a‘{o‘ﬂfnrg"ﬁ rotat?g within the

energizing ring 18 relative to t | oadi
annyles WECAVEe4 oadi ng ring 22 furt her into the energizing

{OﬂiﬂngAéﬁ%e%hgg ﬁw%gﬁ&r‘iéﬁattﬁé éﬁ? dOGK ¢ énﬂol@qg%ﬁ Iing threaded

engagements to éxpan Ioc rin
consagiagef@niumii e differemic firedting thgn otdxeethdé?adsn of lee loading ring

el epegort 30" 187 F ool v el Buaitis e Aotk bifGoton

dra\ps dbeéd&dmyningl 22ifuHaer tnite theasthergzing nipgt hs,eaféegame rotation

e B BTS8Pl 2T B Son of

the madmgcmngt 2aes debeibddongiangs fhew!gazca}gowﬁ Jlr%@ﬁéutrffﬁr@ttﬁésloadmg
an egi ns

ative.to the eg rreTglzm% rin
ringy 2 Gurestalp P19V TbRLG Cr NG AN TEes® HEes &re pacteft assermbly
16 defigue- and groove arrangenent 44 still restrains the

| d- down r|n 24 fromrotating, thus producing
[00{1@ ah§ %owrbt % petaWEnioading sh@wdem@) is 98}, the ramin@ fre! 38

ma)h%é# %@V\Glséhd&ge&“frw bhd r@aogr?t} %Fg%!?g? 1%%@“‘%&!&\9? from the

hin the ‘annular groove previously
we”h@aﬂ heweoy 1{3h5Uﬂiﬁﬁre<é'd19"Qafcombetlho.l oF dfban weil ropetdliceadeal then
procggnection 36 turn in a different direction than the

threads of the |loading ring
{0019] As shown in FIGS. 6 and 7, the loading shoulder 10 provides a bi-directional

loaded shoulder for the installation of an additional casing hanger 46 that is run into
the wellhead 12 and landing on the loading shouider 10. When landed, the weight of
the casing hanger 46 and the casing string 48 may thus be transferred at least in part
to the wellhead housing 12 through the loading shoulder 10. As shown in FIG. 7, an
additional packoff assembly may also be installed to form a seal between the
additional casing hanger 46 and the wellhead 12.

[0020] The loading shouider 10 may thus provide a positive lock in both the
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t hreaded connection 30. Thus, although the energizing

ring 18 rotation direction draws the |loading ring 22
wiowobhieoodsnt o t he energizing ring 18, the sane pCanERi@M38520

directi on expands the hold-down ring 24 out fromthe

| oading ring 22. Thus, rotation of the loading ring

o g PR RS B 05 S SRR e LS8

summﬁl ai‘rgadi@ti@%n cééngﬁwawgéﬁ 483bb e o 3 s reB&8IBRE Yoasihg hanger
bel ow. !OOlS%Efs shomn in FIG 5, once the |oading

14 gRdap ageinelste beloWe running tool 38 may then be

[0ogH pem@%eﬁme r@nﬁﬁb%um@ﬂglh%ge %E@H Lsﬁ&}:m 10 %{é@cﬂ’t?édf HRRRations

fromthe wellhead housing 12. Further dril

ng,
cars Bpprasie; Bhone ?kilﬁ@%@rthmrh Wtﬂw Sepaiting figyn theespml or teaching of
. |
PSR, 10 S ahe s sEAES: o B ) S5LA8 o
limiting. Mﬁ@y Va@atwnsaﬂndonocﬁrﬂc%tmna@m possiak wasaregwitdn des sd(ﬁ:)e of

e bt S2,4TR0 (i EQUENBSARAR B |G DO famens

de&ca&@dig)utalagmly didniteridbyt hee cadhadhat follog, 4% seopd biisvhid shall

l,east 0 the well head housing
mcl&é@?ﬁgg %‘gp%emc q%egcr%grﬁagﬁr%ﬁw f@? MAs shown in FIG
an addltlonal packoff assenbly may al so be
|nstalled to forma seal between the additiona
casi ng hanger 46 and the well head 12. [0020] The
| oadi ng shoul der 10 may thus provide a positive | ock
in both the 4 WD 2009/120935 PCT/ US2009/ 038520
direction extending into the wellbore and the
di rection extending out of the wellbore to support an
addi ti onal casing hanger 46 above as well as restrain
the casi ng hanger 14 and packoff assenbly 16 bel ow.
[ 0021] Wil e specific enbodi nents have been shown and
descri bed, nodifications can be nmade by one skilled
in the art without departing fromthe spirit or
teaching of this invention. The enbodi nents as
descri bed are exenplary only and are not |imting.
Many vari ations and nodifications are possible and are
within the scope of the invention. Accordingly, the
scope of protection is not limted to the enbodi nents
described, but is only limted by the clains that
follow, the scope of which shall include al
equi val ents of the subject matter of the clains. 5



WO 2009/ 120935 PCT/ US2009/ 038520 CLAIMS What is
clainmed is: 1. An apparatus for installation of a
woeiHostsring in a wel | head i ncluding a bore WwsImgh20@/038520
runni ng tool, the apparatus including: an energizing
ring rotatable by the running tool; a loading ring
threaded into the interio (_[, Msche energizing ring with
a thread turn in a firstCl tion; a lock ring
whstigrenhed idet ween the exterior of t he ener gizing ring
and the |oading ri n% the | ock ring bei noveabl e .
1. %@mﬁfuarﬁommgt@{lat BT R easingsgEng inon welh aacluam & hatg using

arl}rﬁﬁ{@qg@dmergpgbapg}gs r%k@f(?OF of the loading ring with a

hréad turn'in a second direction opposite the first
ﬂhﬁé@@lwqmrcéaiabiteﬂyth@mmmmoh ng al so including

Eg?agﬂ% AL o] tﬁwgncfﬁe e8! &"tﬁ@eh?%iﬁ;ﬁﬁ@ Q\Jtﬂngaf S tum in

wn” i ng restrainin
| oadirsicgliveictigp); where the lock ring is expandabl e into

A% ith.th head t .
BRI, SRR TR s Sl ot e BERRR S e P oo pecting
t o nhg ethldaki rivgy baihg mo&@atﬂ"@%@tﬂd@ﬁ droatiiengnd kgt pxdiwdr, y

B PR B4l P e BT TR o
r Ofaaédc,@ﬁd dreclidiecbRatt R8s MR dheal &fife¥or, Ahé RBId-down ring also
hol d- down ri ng@u pon sufficient en agerrent bet ween t he

ené}C&fdi%@n FPHEIHREN L REar® &I GV HTRG rolstien of %mn@!&iﬁewn ring

r0%\%'r@élra|rhﬁ§Ht§ﬂfdﬂof‘3tﬁeHéﬁln|g bng ring. 2. The
Eparatus of "claiml1l, wherethe lock ring is
-]

gagbaded Uag is erandable h@tadsu@g@wngtaﬁ@agemenbwyagmmﬂhead
P 828l S5 Rl 03B BURARL i ol to e oading
holidg m)(mve |thﬁgioradmrr@g axrady inde the emergixingrringy asdir f ace
[ t I
PREEHES POATAI NG 3 i AR B Rt ipon rotation
i nbétheoloadmgfra@ralmlve fo liee &olldavn gngmmen mﬁal@l‘G@uba{r}ement
ove 1h| oW N a def | neg tﬁrml %’ f.bo ﬁ ertlca{b ga
oPavEsRaIe Evighe 579 g 8| HeQiBATNG hgVFEPRE; Ve oftion
theeétr@adlonghé loaging4ingThe apparatus of claim 1, where

sufficient engagenent between the energizing ring and
the loading ring to overcome the rotation restraint on

2. ThBepp&atis & ddimg, wher@fRAVSEGhPY HyabERRE viRehOlvel@d such
bott om ng out of ‘the | oadi n(TJJ ring threaded connection
that the engagement provides bi-directiona Ioadlng support in the wellhead hore.

3. The apparatus of claim 1, the hold-down ring further including an exterior surface
including an annular groove and the loading ring further including a catch ring
extending from an interior surface Info the annular groove, the ahnular groove
allowing a defined amount of both vertical and rotational movement of the hold-down
ring relative to the loading ring.

4. The apparatus of claim 1, where sufficient sngagement between the enargizing
ring and the loading ring to overcome the rotation restraint on the loading ring is
produced by at least one of the bottoming out of the loading ring threaded connection

with the energizing ring or the lock ring becoming fully expanded into engagement
3)



with the energizing ring or the |Iock ring becom ng
fully expanded into engagenent 6 WO 2009/120935
WRCHIBA039/ 038520 with the wel |l head. 5. The ®oparsate®3ss2o
of claim1, where the threaded connection between the
energizing ring and the loading ring in the first
di.rectjon and the threaded connection between the
with figdivl g@ﬁpng and the hol d-down ring in the second
direction allow rotation of the energizing in one
direction tq both nove the loading ring axially into
5. Thifearrptyis AT miimr 1. g ean hearbveadedectnopatiambeiweth ghe energizing
I f
nngaéh@ they ld%‘\/\L gorfinq E\ethle I&} @%ﬁgb'ﬁ]%ﬂgﬁh% ;ﬁﬂ'@%@&?%me‘éﬁoﬁ between
thede@m@ ring andethe el d-tievn nbgnretmmsemwbteopm mtivnotstiarh of the

u ck Lin
endtahol Mo AenSh ATPLR Sl 0 i Syl R R Beroizing
ringf and inove #d hold-doasirimg astarliy ngsoﬁ the tdeeifaoirey. of a
wel | head, the nethod including: installing a first
casing string and first packoff in the well head bore,

6. THmearﬁﬁwa'raﬁJsoﬁsjla’l@l 1, Skiidre gh@ejdtq”?u@mbbﬁ@amé oD 'ea gfjr‘obﬁé in the
shoul

asi han
welffg3u Bl ARG o Forbatiwen dHak sepulab skaapist shit fosk ring s
gredtel §ianGhs dREndlengehe WallMhdoreUNNi ng tool such that
the first casing hanger prevents rotation of a portion
of the |oading shoul der assenbly; expanding a | ock
7. Aletel fobandtameld N sh Oé‘(hﬁgs’ iRSAE THY Jfr%%eﬂﬂeéwsﬁ% mathod
_ position into supporfing engagenent with the wellhea
nclugingd set position by rotating a portion of the
I | ,
Al BRI PR EME s sk gt RS YRIhAR B9, g casing
as stingl eing eulemrmdi fmmm finrsbtating hangdrdamadest omamhnglder in the
en i.th the first casing hanger by rotating a
po?‘t%lgﬁgg&ok r\@he | oadi ng shoul der assenbly with the

landingnipet aklingaslouléarosssegniti ecritointhe nigst eesing rmg@hmsmg a
a.second casi ng stri

el s e PR Ta bishedu A RRbet Ry e BeigT of & porton o

suﬂmolbtaedgfghomd@rg casi ng hanger | anded on the
| oadi,n | der sse 8. The net hod of claim?7,
eapd! x%é?fgﬂ tp phi @@ﬁmg. shpulded assempbly frentahansgy position

t heato supporting engagement with the wellhead in a set position by rotating a
portion of the loading shoulder assembly with the running tool:

axially extending the portion of the loading shoulder assembly prevented from
rotation into restraining engagement with the first casing hanger by rotating a
portion of the loading shoulder assembly with the running tool: and

removing the running too! from the wellhead; and

instaliing a second casing string in the wellhead bore, the second casing string
being supported from a second casing hanger landed on the loading shoulder
assembly.

8. The method of claim 7, where expanding the lock ring and axially extending the
portion of the loading shoulder assembly further includes providing bi-directional

loading support in the wellhead bore by restraining the first casing hanger in a first
7



portion of the |oading shoul der assenbly further

i ncl udes providing bi-directional |oading support in
wohsouedItead bore by restraining the first cagCmgs2009/038520

hanger in a first 7 WD 2009/120935 PCT/ US2009/ 038520

direction and supporting the second string in a second
. ecti claim7, wherein expandi ng

dlretqglgn@%ﬁupp%n%gﬁﬁcg@gﬁﬁmg DB serYH dredife | oadi ng

shoul der assenbly includes rotating an energizing ring
ith e running tool relative to a |loading ring
9. WB% éh Wrﬂg MEEERIN BXpandiRg 1%&@%@9 bh@t@tmge@mon of the
ioamﬁ@%hbm@!er b@ée@ﬁﬂ)l?ﬁncﬂﬁde@ 12BN TR &id? tﬁfn%;hag%ﬁmtr% runmng tool

thread turn in a first direction su t° rotat
re'&‘iwe % dhivrdgotring resgissd fiee raaliimghe laegingxirg tWeaidEtdomto the

r 0
BT 8PP WBhS o 5 D8 5 D S ot
theguoninglino! moyestiie/jopdiey Eng edliafly mito theteteigizing ring.udes,

upon sufficient engagenent between the energizing
ring and the loading ring to overcone the rotation

10.r'Bse metingd of rateiat Qngfhérlmen enalrlglezdtmgiirﬁg [i17) @Bﬂ:ohh@f the loading

to extend a ring out_of
shol B8 el Pl B in il g1 e e it Suiflont mggagement
betweélelthmén@@ziri@;ernh@aﬁid e rolaﬂgnglzﬁthoaovéréﬁlﬂé@hé ktBtid N redtraint,

nd direction o site the first thread direction.
rotaig T8N PRIZISHT 8 A etpading fing thextend @ hiki-Agwaringwun gf the

Ioac&n@&fngnﬂfé ﬁ@lﬁwﬁmr\oﬁ d@@ir@adé’@ﬂté ‘f?l‘?é IR TP iy lo‘éﬂﬁ‘\ rglg with a

venent of the down ring relative to the
threlapl r‘i‘é{“b@/a 5@%@1@@@%'%0@%5@8}? ieiihreegtcinetiong f r om an
interior surface of the loading ring in an annul ar
roove in an exterior surface of the hol d-down ring.
1. he methageehelairaf1Ceifaitherlincludingr allquinglac deftpesiuéihbanteot both

I rin
ver RA0BRE FtRlor B I Btheb {81 1o BIRPE A ikl 1BPUEE o fnBtioging s by
restrajaity ragcatr:h n‘gigffwt@rlthng frocl adésdeddr swagt @rhe dbading ring in an
' t d|n ring.threaded connection

W 1 B¥ndi ng the | ock
a3} LR R byl P PR G bl oM E RS

ring into engagenent W|th the wel |l head. 13. The

ere the threaded connection

t hod I
12. ﬂﬁwﬁ%‘i’aﬂ{jh@ @?fa} éPzWﬁst pradyciRgsYitrdent prgeagmenh geivpen the
enetdnangj hﬂgfandltiﬁ@fdadﬁfg Wteﬁf\%r&dﬁ@@@tﬁ&&tﬂﬂﬂ%ﬁrélﬁﬂon the loading
we theloadlng ring and the hol own ring in
ing, RENEEBAUCRH 10 ERBY OBF | S DPBE BN L) e e adBoNd dhrepced
comhébtu@ﬁ Quifh theCdriePilzihg rinQtdy fOMY %tdd?ﬁ r{g‘)@@' Iﬁ&ﬁ Gﬁd&%t@éb%%éfnent

o the energizing Fing and nove
mthé‘?{‘i’ﬁﬂel"}‘ﬁ%t of the loading ring. 14. The nethod of
claim7, where the lock ring is expandable into a

%roove in t he
13. The method of claim 7, where the threaded connection between the energizing

ring and the loading ring in the first direction and the threaded connection between
the loading ring and the hold-down ring in the second direction allow rotation of the
energizing in one direction to both move the loading ring axially into the energizing
ring and move the hold-down ring axially out of the loading ring.

14. The method of claim 7, where the lock ring is expandable into a groove in the

wellhead bore in the set position such that the outer diameter of the lock ring is
8



wel | head bore in the set position such that the outer

di aneter of the lock ring is 8 WD 2009/ 120935
WReChH98RMB39/ 038520 greater than the dianeter otT2009/038520

wel | head bore. 15. A well production system at | east

partially installable using a running tool, the

system i ncl udi ng: wel | head including a bore; a first
Qreé‘geéi*%‘ WA'%etﬁgﬂftﬁ?M@ﬂlh%Wﬁf | anded the wel | head

bore, the first casing string being supported froma

first casing hanger |anded on a shoulder in the
5.0 welb Repdbsliod: sybiemaali neststrtial vdnstaiadetising asueninaida, the
systdinifoid:| head, the | oading shoul der assembly

i ncluding: an energizing ring rotatable by the running

sowtlihead Inshulingp boney t hreaded into the interior of the

SFCLAARHRSY 3 el RROR ot Lt s
of stiey being gupported frorg afidt theing haaghmgnddangn atdheuldee ki the

rin ' veabl e between an unset and a set
RERI%IE

posi ol d-down ring threaded into the interior

af lobdieg| dradidey assa@biy hbtallabbrigatet WelhealD e &REMRA shoulder
di recti&g{.oﬁ;ﬁp site the first thread direction, the
hol %48 "r"ﬁ‘ang'al so including an engagenent surface

f oranesr@ageng hg Vothtabidisy fHelrehnif@tddrg hanger to
prevent. rotation of the hol d-down ring and restrain
r ottHPRORY 619 tHeadebiatn g iplergr ofie preMgiziNg idrkwith Adhieed turn

expanggbiret difcefidi;he unset position into supporting
engagenent with the wellhead in the set position upon

r ofaloclings semrortegnketyeen e rexteriaredfathievenargizingering and the
| oadi i t ' [ | al .t

the. epeify Mg S RER S oLRE BRI BB i gl fud @ se
nmoveadsisdioaxi al |y out of the | oading ring upon

' ; ' ' el at,i to the hold-d
oL OSSP UMYk B S
ener gh zi segond ngedtivh dgrositedick gt tHrag Hicevar BRMId-HB&N ring

rotatjon. restraint on the,l oadi ng ring.
disy mcﬁ%mg an engagement surtace for engfggement with the first casing

hanger to prevent rotation of the hold-down ring and restrain rotation of the
loading ring;

where the lock ring is expandable from the unset position into supporting
engagement with the wellhead in the set position upon rotation of the
energizing ring relative to the loading ring to move the loading ring axially
into the energizing ring; and

where the hold-down ring is moveable axially out of the loading ring upon
rotation of the loading ring relative to the hold-down ring upen sufficient
engagement between the energizing ring and the loading ring to overcome
the rotation restraint on the loading ring.

16. The system of claim 15, where the lock ring Is engageable with the wellhead in
the set position such that the engagement provides bi-directional loading support in
the wellhead bore such that the first casing hanger is restrained from movement out

of the wellhead in a first direction and the loading shoulder assembly Is capable of
9



16. The systemof claim 15, where the lock ring is
engageable with the wellhead in the set position such
woate/tzngssengagenent provi des bi-directional | egaiusgeos/n3ss20
support in the well head bore such that the first
casi ng hanger is restrained fromnovenent out of the
nd the | oadi ng shoul der

wel l head in first direction
SURROLK T ;?e‘r‘%"‘fg%% 5113 SUGPYRsh B G 38T Sasing hanger landed on
theMEAi SRR H 38BSAblysuppor ti ng a second casing string
supported by a second casing hanger |anded on the
| oadi ng shoul der assenbly. 17. The system of claim 15,

17.the SRk &0WRim 179 e hd B &iowNEAI HirRer %g@ﬁ‘é&? %gtgiri% surface

.__surface including an annul ar dgroove an
including g ranREler | grepvriiang Hec e ingr firgy fudsareindiudipaf eovatam ring

bAHer | £ [ h I o) ot r
e ¥ S e SRS Al B G LB, PR pove
allomingas idefiegd amoentenitbobt vetiealeviddrothtinnal movegnare loathevieolt-aown

; . ' :\0g..18. The system of claim 15, where
“ni$§¢+§?gﬁ@q%%%@ggn'nt bet ween the energizing ring and

the loading ring to overcone the rotation restraint on

' J i by at | east f th

18 T86 sy SRR AANTES. bibeR STHORE obgBharEitiuaSt hinenaoging ring

andvihe oddivey rirener giezdonge tHhengtdion ré&rdiften the W&dl | m@d@qalr%duced
we ead.

fyully expanded jnto engagenent with the . ).
by %‘ﬁ%ﬂ ;%‘Péﬁ?'&? %e%twwm?o&m afling ringrtaregdad conneaiongrith the
ench@LiNg eigt drethenedigtind Bacoinads ' St i
g%emgi rsgt directi ong and tr?reé tuﬁyr‘gg%@gjéggﬁﬁfe%%dﬁ%m With the
welhgadeen the | oading ring and the hol d-down ring in
the second direction allow rotation of the energizing
in one direction to both nove the loading ring axially
19. The ¢yslea ehdpigi 2Pngherei thy threddad wenndntioh dietivelwiher éneggizing

, ' f 1. i NG k] 0, f
o3l S 0% PREL ARy B TG B voor
the ipadingeringhandéhe veltlidosedritp irethierseched sietctiopsalidwo rotstitehof the

enl iy F1Er 8,585 @Sl HRSEAFS s o 8 Sl

ring and move the hold-down ring axially out of the loading ring.
20. The system of claim 15, where the lock ring is expandable into a groove in the

wellhead bore in the set position such that the outer diameter of the lock ring is
greater than the diameter of the wellhead bore.
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