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APPL| CATI ON.FOR PATENT Title: Full Bore Wellhead Load
Shoul der and Support Ring Inventors: Del bert E
Vanderford, Gary Lee Cocker, Bok Soo Yook FIELD OF THE

I NVENTI ON 5 [0001] The field of this invention is | oad
rings and correspondi ng | oad shoul ders in well heads

for support of hapepisc rl(jogtﬁgkpmﬁqent and nore
particularly where a fu bore is needed in the

W ‘aw Hen @¥ni0002] Vel | heads

Titlare caﬁq! upon or[%h&?gbd-ogrt gwﬁyggers& test plugs and
[ ! pﬁeaf lg,g‘ %r qﬂ&r% etion

Inve E%s%eg%ﬂ)lé a.we de}fﬂrlﬁlcﬁ+ h%w\’\dg ea oG@ﬂﬂ have a

S nd a reduced bore so that | owering

EiE| Oﬁertal n point wll cause the hanger

(oodf, EBT Feldoryp ﬁl"?%%%s'aﬁ?@ds"”e om0 Syders i
wellh s F%%SP%@*E?# ey wiCother Shipment i BREERBNY fters a full bore

.. the ti support shoul ders to support the hanger
Bn ‘fdsll‘ﬁ]g’u\xélluf ad. 15 [0003] Sone of the problems wth

such deslqns are the difficulty in machining to cl ose
,Jeﬂs’ AF I INVENIION i tiple shoul ders and a
ring having a simlar profile so that when the
lﬂﬂOZbW@llh 8151 galled upon fprsupport aEkpngemsatestyplugstand ether equipment
multiple |oad shoulders Anot her problem w th designs
duringtéailling-and completion phasesin awpld rRypinaly theswellhgad will hayemsupport
possi bl e to advance the hanger past the support point
shouldet a1l a reducedibiongsol thatdowdringshehanger pasbacettain paint will cause the
situation 20 where the hanger nust be advanced beyond
hangtéitte becypposuppeiiall Inlsimendedighs, neultipleisk@ddarpwith dheosaine diameter are
then supported, the reduced bore designs are not
used 6f Jedaded thie load applicddo el dner A lshdTing mvingemadliple bearing areas is used

in conjunction with these multiple support shoulders to support the haﬁger off the welthead.

Iy

[0003] Some of the problems with such designs are the difficulty in machining to close
tolerance a combination of multiple shoulders and a load ring having a similar profile so that
when the load is applied, it is divided equally between the multiple load shoulders. Another
problem with designs that require reduction in bore size is that it is not possible to advance
the hanger past' the support point without latching into the support shoulder. In situation

where the hanger must be advanced beyond the support shoulder and later raised up and only

- then supported, the reduced bore designs are not effective. The reduced bore designs are also

costly because they require over-sizing the wellhead in order to have the requisite minimum

bore diameter in it. Even in designs that use a single load surface in the wellhead, problems
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costly because they require over-sizing the well head
in order to have the requisite mninum bore dianeter
init. Even in designs that use a single |oad surface
in the well head, problens 1 arise in design of a |oad
ring that could expand to the required di nmensions .
arisdint db@igh oft b $dad rinig At covild legpiditb thelrequinyd slimensipne withgut digtortion
carry the applied |oad. In sone designs the groove
whille'8tifl beidpistbng SRugh @Ay T Agplidd dadginwame desi gisrthelgtoove into
enter did not prOV|de adequate guidance to deal wth

whidtFihd eRpaning I¥ddingWasidestined @ bAtePdid Wbt JSvide edejuaeiguiiance to

was |ncreased In other designs 5 the load ring on the
deal VARDBE r@isting hBY QURES REr Shthé Bfkmieted was indRsisdde il other designs

exposed to potenti al phyS|caI damage before it was

the lﬂwgg bR R Haggergm ﬁiﬁoae&u&ﬂm iiDarf B ExbRed @ otential

: VOl are dring that is intended to
[ I |
P BB R s ol PR 1 BB v e

ol Bads b nadea AL 08 Byt Pl £02006 e il s mamer
' oad%gwlgg gf@?%‘-‘ats K6 resoh Pkl Soridha R hat omn ocoue

e s e TR

weiégoom S@g&gﬁgﬁggﬁ @s ri orsgq*g&ql% S that mckgﬁe ﬂe

in US. Patents, 5,839,512: 4, 295, 663@5‘ 209 521;
componpats apd promage distortioppiithe logd sig g stgdiameter ows, >0 308.

15 [ 00051 The present |nvent|on seeks to address these
[0004); Some ewarnpleso designs hatiincludegueor more ohthe pbove

and repair and provides full bore access in the
shortwoiviugsadn be seeh mUiF. Batents 58396713} 420664 520974 RI$4-H08%;

shoul der that share the | oad. The receiving groove is

16,202,745 Bd; 6,698,62B1 endi3420,308: potential distortions in

the ring as its dianmeter is increased and bring the
[0005] The present invention seeks to address these issues with a design that is simple to

manufacture and repair and provides full bore access in the wellhead. It features an

 energizing taper and a limit shoulder that share the load. The receiving groove is shaped to

anticipate the potential distortions in the ring as its diameter is increased and bring the ring
back to shape. The receiving groove, at its depth is designed to encounter the ring to lend
further guidance and support. The Ioad can be shared between the energizing taper and the

limit shoulder. The ring can also be made from a high strength low modulus material to

enhance load carrying capability while permitting spanning of larger radial distances.

Various designs are contemplated including C-rings and segmented rings where the segments



15

20

back to shape. The receiving groove, at its depth is
designed to encounter the ring to lend 20 further
gui dance and support. The | oad can be shared between
the energizing taper and the limt shoulder. The ring
can al so be made froma high strength | ow nodul us

are WEM & dagh ofter inY RFHBSRrWAFSE THREE METNG iaARPdH Will Mot Yehdily
permtting spanning of [arger radial distances.

appry@leiievalfh GiRo bPuE AVeRD HbRh dedgipiith 8OO prérasd and

segnented r where the segnents 2 are held to each

ermb tLﬂhtﬁeXﬁgﬁﬁ?%&f §eo;l;pose skilled in the art
W eadl 'y appteci alt

nore r e the various aspects of
SUNREAR G Al VRRTIORCT ST UL O Sppear betow | SUMWRY
t00a5l A 55 o st o7 ot bl Bt REA ol Htues o
supro S et e ey oab Bl ortBinii, & support ing can
oS B S 5 g s 8 18 o
i o i S e S

m ni mze bendi ng and distortion. The support ri Hg IS o
expapds togginimize hending addistortinn Thesyppart 1ing iEFecessed and protected until
_outwardly into a supporting position. A high strength .
it is actuatedbensivardlyintos supporting ppsitien: o high sisength loxt madulpsmaterial is

radi al expansion and the applied | oads and .
prefezredite vithstandithe radisl ¢kpansion ang/the applied;loagrcandregyiremmentaly g
are contenplated including a Cring and a ring nade
conditioms) ¥aripus shapesfor siel ringnire bontersplated incduding i Catitgand a ring made
BRI EF DESCRI PTI ON OF THE DRAW NGS 15 [0007] Figure 1
fromi segerte fiovable with\nespéct tdeachaithdread with the stop pins
ext ended and the
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 is a section view of the welthead with the stop pins extended and the
energizing ring about to start pushing the load ring up the energizing taper;

[0008] Figure 2 is similar to Figure 1 except that the retaining ring is shear pinned to the
energizing ring;

[0009] Figure 3 is the view of Figure | showing some movement of the load ring up the

energizing taper;
[0010] Figure 4 is the view of Figure 3 showing the load ring having moved up away from

the energizing ring supported by the stop pins to the nearly set position in the recess

comprising the load shoulder;
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energi zing ring about to start pushing the load ring

up the energizing taper; [0008] Figure 2 is simlar to

Figure 1 except that the retaining ring is shear

pinned to the energizing ring; [0009] Figure 3 is the

view of Figure 1 show ng sonme novenent of the | oad
[0011] Figune[$ it e viddofFigngi&shoyingthe fullyseOyidaitioni of thedoad rinmg;

the view of Figure 3 showing the |load ring having
[0012)Bigakeis avasioh deough the Ioad ingishowing howdt canlead betiviltyas its

the stop pins to the nearly set position in the recess
diameRATY ihcreared ﬂf@éh@ﬁﬁ(eﬁﬁﬂﬂbxﬂmébnéiﬁhﬁfglﬂﬂerfi gure 5 is the

view of Figure 4 showing the fully set position of the
[oo1bmgme 17182 plah YW the Wl Rin® shéwRinSREfidOiR Kifiire 6@hd ifietrating

'oad ring show ng how it can bend or twist as its

how flicA0%f g daf beALAARSRSnE1BF 3'Hethe enent on the
energi zing taper, [0013] Figure,7 is a plan view of

“""‘?‘f}ﬁ 3¢nbiEow &gzg%ett ﬁ% ﬁ%&%ﬂ%‘g&% Borfip@fdted for in the

strating 5 ring can bend as its

dmigg;o?gfe;p%sehﬁn%&t%ﬁased; [ 00141 Figure 8 shows how an

I'n position of the hanger is conpensated for in

001513 gorg 834 #aflegiviy. 6 RB3h of B ToH kol B orchli o in he
its receiving groove in the 3wellhead; 10 [00161
wel ures 10 and 10a show an enbodi nent of a segnented

dri i,.the contract.ed d expangded,posi.tjons
100161 $icts {hor) 05 Sy b o R Sedibilad 5 Bg e Biuracted
of %n al ternative,d?si gn for a segnented | oad ring
and expanded positions, respectively;

[0017] Figures 11 and 12 are two views of an alternative design for a segmented load ring

showing an outer band holding the segments together;

[0018] Figures 13 and 14 show an alternative embodiment to Figures 10 and 10a in the

retracted and expanded positions, respectively.
DETAILED DESCRIPTION OF T PREFERRED EMBODIMENT

[0019] Referring to Figure 1, the weilhead 10 has a bore 12 that remains constant in the

. region shown. One or more stop pins 14 are in respective bores 16 and sealed with seals 18.

The hanger or other device to be suspended 20 has a retaining ring 22 attached at thread 24.
An energizing ring 26 rests on ring 22 and pins 14 when the hanger 20 is lowered in wellhead
10 to the position shown in Figure 1. Wellhead 10 also has a recess 28 in which a ring 30 is
fitted and secured in recess 28 with a split ring retainer 32. Ring 30 has a groove 34 defined

by surfaces 36, 38 and 40. Those skilled in the art will appreciate that groove 34 can be
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showi ng an outer band hol ding the segnents together;
[0018] Figures 13 and 14 show an alternative

enbodi ment to Figures 10 and 10a in the. 15 retracted
and expanded positions, respectively. DETAILED

DESCRI PTI ON OF THE PREFERRED ENMBCDI MENT [ 0019]

int qrﬁ § e WSk 1d %szr{neo#:lol Uking E bing 30 td SreB Shdgraove3d] &vhose

remalns co regl on shown. One or

peakfgigides SR oLz, B e fing SPREGE IfaoBOITER, S8RTSS beoomes wom
dffﬂﬁﬁseeﬂi AR ?%F%ngn?ﬁf@%&éﬁ Eﬁ‘%?‘%&%"z““‘““‘

Sh‘)“i‘!?"f"g“alffé‘ ghﬁf‘fa g‘?%%r‘g?r sell’@ﬂ@%ﬁ&dgflo Ao

towasg oo re??f?éé@&él@g” iF %?Sfé“*r fofg @l g By be desirable

Ring 30 has, a roov 34 defrn surfaces
10 Tedvae OF OGBS m&ﬁ? 1‘\# FPPROT P e Aq’tmh ) benefit
groove 34 can be |ntegral to the well head 10 as an

ofmmcsmnlsmfﬂ@ntﬂ?ém%“% cbrigr eat e the groove 34,
whose peak coincides with bore 12, all ows the ri %Stﬁ’a‘?mn

[0020p Ab ehovapindigute 1§ theleepanding jeadsh

damaged over time. The hange 20 features an

ultinextsly engage shaukize #4.Surfaces ﬂngﬁaqubi@mrrqsmﬁqto surfaces a&“ﬂr‘d 40
whi ch can be flat, as shown in Figure 1 or _slopin

of grdoveBsuch shat when tiad ebaulden 48 is fovesd along tensr 42 feera pesuliza close fit
shown in Figure 9. In sone situations a slight angle

on tH¥R¥spestiviatib bfkirfaced a betwieenheogroovs 34 andi the )shoulder 48 as will
distribute stresses in the load support area. An

be désehibéEIRler pAA6Yeidetailof this design is to prevent
accunul ati on of debris. [0020] As shown in Figure 1,

‘ & thatfe; 263 ‘retained to
_{ooztit tgﬁﬁ@@hﬁ%r't&? fhufd DWith @ie ekBephion that engrgiving Bng

ultimately engage shoul der 44. Surfaces 52,

retaifting 28 22 ByGPleh et DRE Sheal PinBYWidEIeevenfialld Breakslaithe hanger 20 is
advanced with stop pins 14 extended.

i0022] Figure 3 shows the continuing sequence of movement. In Figure 3 the load shoulder
48 has been advanced part way up the taper 42 but it still bears on the energizing ring 26. At
this point surface 54 has begun to protrude beyond shoulder 44, which had been previously
protecting it from mechanical impacts during earlier operations. At this point, the energizing
ring 26 is suspended by the pins 14 and not by ring 22.

{0023] Figure 4 shows a nearly set position that results from further downward movement of
the hanger 20 with pins 14 extended. Surface 50 has yet to be engaged circumferentially by

shoulder 44. However, load shoulder 48 has been sufficiently radially expanded so that it has



10

15

20

10 of groove 34 such that when | oad shoulder 48 is
forced along taper 42 there results a close fit on the
- respective trio of surfaces as between the groove 34
and the | oad shoulder 48 as will be described |ater
in nore detail. [0021] Figure 2 is simlar to Figure 1
| Jd P L ' is Sauséd By sitfhce 52
moved up md@%aﬁ;ﬁ%gfﬁe?%m%g ﬁ%& 92-?“?% Fpvidd boveméht By

retal ast one shear pin 58

T e
closef Pl eerreRBn e e FAEREEHE g RE T fliced &l obluB it long

ol s Y6 g o 3 B o e A oo 8 g

protrude beyond shoul der .4

whi ch had b '
vt o S B i e B PR SRR U
e S g e e £ 178,25

* 10024k Rewes iR e Rvrtaseion Neth Sk e 695nig 8t T

14 extended. Surface 50 has yet to be engaged .
engagéd liyUtaperddrThetop purfice SQtisegainst shw!dm&rg?,gblma%“ﬂm“s contact
shoul der 48 has been suffici entIZ radi al |l y expanded so

in grédveB3dickeura as batwean the surfacenl, Sdand 54 avd theapspestivegrravggurfaces
26. This upward nmovenent i's caused by surface 52

36, 387ud #Q, THinclgse fitpréveats bsndifigand EEionmhdeformagiopiof therloyhshoulder
on the | oad shoul der 48 has noved closer to their

ring 49ddsEHEOMI fidiglysoutiadeleflédtivnh realtingdranh esepfecinglg groove 34 for
I ndeed at sone points along the circunference there

suppSRYf 16 hikiies DO.NGIS tink tHe 1648 dTeherhangér R0 ik suppoated Slooadianent

ring 48 agai nst 5 bending out of a plane perpendicul ar

surfab& 5@9#? 60%nThe PRI fibginal distortion about its

circunferential axis, as will later be described wth
(002839566 6 ififstated HoRprbove ¥4 ehgages load shoulder ring 48 as ring 48 is
expanded along taper 42. The ring 48 can twist about its own central axis but the
configuration of the groove 34 holds and moves it back toward its original plane and resists
the torsional forces in part induced by bending during expansion to facilitate the assumption
of the final position shown in Figure 5. Prior designs could fail if they allow the bending and/
or twisting of the load ring to become great enough which could prevent the preferred
situation of uniform circumferential flush contact and thus create areas of high localized
stress that can lead to deformation of ring 48 and to failure to support the hanger 20.

[0026] Figure 7 illustrates a C-ring shape to load shounlder ring 48 as viewed from above

when its diameter is increasing and gap 62 is opening up. For ease of description gap 62 is
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[0024] Figure 5 illustrated the fully set position.

Note that surface 60 on ring 48 is still engaged by

taper 42. The top surface 50 is agai nst shoul der

44. Pref erably conti nuous contact yj in groove 34

occurs as between the surfaces 52, 54 and 54 and the
roferfofl 10 BN E108# 002 80% I D sockiIhitGs Bk g3 €2 4fbredkls, she most

close fit prevents bending and torsional deformation
bmdﬂxgowﬁ-s L@ﬁ? 0 HAEThiS 1t BalsteSHPetibncedgoni esistig)in torsion as

odtward detlection resulting fromuse of a single

the nﬂgggwﬁaﬁg& E%??S%r dedOh if in RA HRREas R its\irRettd) The e that |

I's supported from adj acent

o3R5S R i i
expaigh fﬁj"?fé?t%ﬁ% SR Bgﬁdnéﬁ%ffivﬂégfgﬁ‘?@%ﬁ?gﬁ“%@eﬁ% in groove
34 paiylact theflgted SRl onfis § e B8 et Sl it

the tqrsional forcges,.in t ,induced by, b [N L
thesedSTATFLH 3000 Pestietns iR lond cUE pRetof gL Bt o
position shown in Figure 5. Prior designs could fail
the conclusionyof ha radial ¥R ng and/ or twisting of the
| oad ring to becone great _enough which co r event
[0027] o rlated phenemon is Riqyn MJHEWP S%W&ﬂlﬂ%%ﬂﬂhﬁ sBifled tp the tef
flush contact and thus create areas of high Ioceié{iazed .
causiag thedead;supportrineg 4&tedottomda gmova 4 6R ﬂ&ﬁleﬁis}gﬁlg of thegrawng while
failure to support the hanger 20. 00261 Figure -7 ;
leaving 4 gapt Géenmctbe sight sideraf therdrpwingo Thogap ofiivenld aprmaliycanse the ning
vi ewed from above when its dianeter is increasing and
48 to yant HDend onpvastiontofigwsition butthe losé fitiefgrooyst34dn cgajynetion with

is 6 referred to as being 1800. It can be seen that as

 Iateral Receagertédon thethangee 20 fiohethavedtactingeatfests an theheisidg of the

occurs at the 0 position. This | ocation al so .
drawifi BEdih BORAIR thiiky 48nthé d@ired plane anduesistsits tendency to twist

responsive to torsional stresses induced from bending during the forced radial expansion as
the hanger 20 is set.

[0028] Figure 9 shows an inclined shoulder 44, which is optional. This detailed view also
shows the close fit inside groove 34 to ensure a good positioning of ring 48 for adequate
support of the hanger 20.

[0029] Figures 10 and 10z show a segmented ring 48 made of segments that are connected
for relative movement with respect to each other by bolts 70 which limit the maximum

diameter shown in Figure 10a. Between the segments are springs 72 to push the segments 68

apart to assume the position of Figure 10a if the segments 68 are no longer retained to the run
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the ring 48 responds to stresses inposed on it from an
increase in its dianeter. The fact that inside
surface 64 becones visible fromthe overhead vi ew of
Figure 7 during the radial the tendency to bend and/or
tw st graphically. The close fit in groove 5

in dimﬁéljtﬁaﬂgérg Bhouldel 48 borAirBfectielathd pigiue r1byokifion b4 s wétuned by a

ottom contact at surface 38 in the depth of
QRS ) Hnichtan be renidVed &s HHRIAARCINERaRY diking e ARSLISE
band(g{ﬂe |ﬁfl§ng"ecg‘ 'oad carrying capacity of ri nég 48 is
’ chieved at the conclusion of the radial expansion.
pme‘fli’ﬁ‘gﬂ] A rel ated phenonenon is shown in Figure 8. Here

he hanger 20 h ' A . i t
tousof 45 aNEHARs 55 Pt PR BN Pl th Fleuues 18 8121 Hireldhe
| ef & Si f the.draw whi | e | ;
segmepls 4 Breglbetlo? Pt B alrlyfterit 588 73, 9 B0in e
nor nal, | ause the rin 48 1.0 wani. '
shape B4 Coing) 365 HeBion ey Lorbtiet s oy HE ] pl8ER Ehnf 2 Mhchthen
conjunction with, lateral force exe on .t he. han
becom Gapp G EFROVE 3 Pibrthr e Gt o E3he B 10 Sl phel B 34
the draw ng again contain_the ring.48 i.n e _desir
Yet a slighteanigtion picthe design of kigae Hignd ﬁ’atl%h&%wf&‘ f’ﬂ‘éﬁ%ﬁiﬂ@dg‘“"s
to torsional stresses induced from bendi n? gﬁri ng)t et ts
13 andf lsk Hlere thesiirings X prermeusyedaround fhe iy Elpltzlt?ﬁs Jbut for all mten
[0028] Figure 9 shows an inclined shoul der 44,  whi.ch
and puippsesp theqpatation bf ©e had shpwdenring 48af Fagurey | Qand; §0a iy sigular to
fit inside groove 34 to ensure a good positioning of
the versionghd8n indfigemie fiandel4.support of t he hanger 20. 20
[0029] Figures 10 and 10a show a segnented ring 48

[0031] TR de sefmentgdrdesigns the butar surfoe 54 on eakh of ghe segingnisiemade with a
nmovenent with respect to each other by bolts 70 which

radius td &niforihdoseydothdepti ol grbeve Bhirfined by firfpge 38.1This results in 2
Bet ween the segnments are springs 72 to push the

wavy app&FRitef 8 outer surface of the segmented ring 48 when it is in the run in

position. However, after expansion, while the segments may have moved apart their outer
surfaces more closely approximate the radius at the depth of the groove 34. This is done to
promote better support by the segmented ring 48 of the tubular 20. As previously stated the

close proximity of these surfaces on expansion of the segmented ring 48 also helps contrpl

" bending and twisting as the radius of the segmented ring 48 is increased.

[0032] Those skilled in the art will appreciate the various aspects of the present invention.
The design allows run in with the ring 48 protected by shoulder 44. The hanger or other
device 20 can be lowered past groove 34 without a landing engagement to facilitate other

operations before the hanger 20 is ready to be tensioned and supported. The bore 12 needs no
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retaingbeyrodative positionefshewegments withmespect (9 caehetberafier

apart to assunme the position of Figure 10a if the
segnments 68 are no longer retained to the run 7 in
di anet er wher-e shoul der 44 can protect them The
Figure 10 position can be retained by a band (not
shown), which can be reaned as the radius increases

roducifh il fd (301 sGbrlort IFIRE BaigeP20. LAY bl £4 BN 20 an

a segnente own In Figures 11 and 12.

be sk hf t%@%&%@%‘éﬁﬁﬁ?ﬁ&%%‘%n {fglopErafor! T o Hitg 48
can'%ﬂ.aggre?e B fepceify them?&‘ ﬁtﬁt% gf@ﬁtﬁ %9‘3‘5‘?@ fing B iBdher n a
= des:‘?:ﬁof FP{S‘%:?? 10 andﬁgﬁ%ﬁ??%éﬁs%ﬁw?%?f?%; 1;14
A A A A
of thsEroatRPopHa e gV PR Tt el it e due o

ring 48 of Figures 10 and 10a i |n1lar t
moveyen vﬁhemtsmngﬁ@af%ﬁ;ed%% the gmpye |"Hi'1q‘ﬁé’e“ef able to
~segnent ed designs, the outer surface 54 on eac f the,
E;géq?l)e;xmysmn
the depth of groove 34 defined by surface 38. This
and thecgeiphtof e stringwausected e shedimngerst0 willbedwiter suppartese In be
the segnmented ring 48 when it is in the run in 15
prefeppabeémbatimertidfithe eing 48fwere penftiy seutered W gioove Mbtherywenld be a
may have noved apart their outer surfaces nore

cleardiic©6£4houn NS nxhesallardune. Inmsality that ring¥8 niaypwindofp offf center such

groove 34. This is done to pronote better support by

that tiid EpIREVERA b fhckd S0andB8adould eary bitwieen atitiit .002 and ON8dd. y
stated the close proximty of these surfaces on

Althoﬁgpﬂﬁb%mmﬁé nia SaSA0HRINE Aot 8Ge thlight flerimepon eumiiceo 54 and
bendi ng and tw sting as the radius of the segnented

38, cenlrfizafién bftht Bhg BRP&Bsequent equipment is the desired result. In the present

invention the segmented ring design has the segments mounted to the hanger 20 and

interacting with each other to support the hanger. This is to be contrasted with prior designs
that had individual segments mounted to the wellhead that could be driven in to contacta

hanger for support. The ring 48 regardless of its configuration in the present invention is

~ guided by its mating groove 34 to resist bending or twisting under torsional stress that results

from driving ring 48 along taper 42. As noted above, such movement can cause a tendency to
bend and/or twist which could result in permanent distortion and inadequate support. In the
present invention, the mating groove 34 is designed to counteract such forces by relying on

close clearances on a multiplicity of surfaces that gets ring 48 into its original shape and
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20 [ 00321 Those skilled in the art wll appreciate the
various aspects of the present invention. The design
allows run in with the ring 48 protected by shoul der
44. The hanger or other device 20 can be | owered past
groove 34 wi thout a | anding engagement to facilitate

onent en S I 0 n e gj‘%ﬁ% It eééeqj%eﬁﬁegﬁa ggiﬁ%dé gsséhg%mﬁea o aﬁface 38
ol A Y oo

TESU a sha

ﬁnﬂ%n'?eﬁ% ShobHaay s fiold e e bing 46 Al 8 Sh o Bice
2.pipbly Py ape °ﬁeg%@?€e€oc§#b@9g@%@ﬁ%“ﬁﬁ%§%ﬁwm“
38 v tfd ‘Ec?%g%sl"{mé? mrg%’iﬁ%ﬁ& aﬁmg%rﬁ §%¥§%§ i Positon
1t131‘°€h;1‘?¥e@i@rt§%c ose in |msn5| ondt ﬁ E}il eq mnefgﬁably
constgusigikafodih %Tétgﬁagéimhﬂfui BR8] prsep bl e gh Q3 oo tanium
will be better able to retain the relative |t|oq
providé thehigisstgngthibst ikalsn providse @m%owmwmwﬁv&mwe Is where

radi al expansion and the weight of the strlng

“hydragen selfitle s anticipated.Another feapuras the lnad isharing of thasitire @dal load in

In the 10 preferred enbodinent, if the ring 48 were

the sqpositian betwearthe ewmigizing gapepd2 arithe ladjacentgdudrles 4 oShoulder 44
cl earance of about.005 inches all around. In reality

can ekiend radinly 68 bedigpoed dt anmnatd acshowarin Figure 9 towaltow debrigdn well
bet ween surfaces 54 and 38 could vary between

fluidstoqu o802 and. 008 inch. Although this clearance may
vary a small. anpbunt due to tight tol erances on

[0033] Whk 5@ BoiRg diRfldsurd 8ad &R tYifitinl ofalié vertiontaheillnitrgivaiadd
Subsequent equi pnment is the desired result. In the

explaRkt6AfkredOadd Waridhs %n%&einw e ahd ghatteaispis Welh a inathe

segments nounted to the hanger 20 and interacting

detau%f@. E&Euh@uo%y 9bk nidd8 WithoGEdeparlinl Fronbtte@nRAtion and
rasted wt

con prior eS|gns
the claims below are intended to define the range of the invention.

10
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that had individual segnents nmounted to the wellhead
that could be driven in to contact a hanger for
support. The ring 48 regardless of its configuration
in the present invention is guided by its mating
groove 34 to resist bending or tw sting under
torsional stress that results 20 fromdriving ring 48
al ong taper 42. As noted above, Iduch nmovenent can’
cause a tendency to bend and/or tw st which could
result in permanent distortion and i nadequate support.
In the present invention, the mating groove 34 is
desi gned to counteract suchfomnges by relying on

cl ose clearances on a nultigFiC|ty of surfaces that
gets ring 48 into its original shape and 9 orientation
as its dianeter is being increased. Specifically,

o o aueed T AETBE € BB § el & catoringl oo th

expan3|o IS brought to the final dianeter

_Speci fiubalar hody having asuppast grswe syreaunding afbiorgjthamtiwpgh; and
slide on hanger surface 42, possibly unevenly, and
when t dtubuise gamg olvad crembsr swxmortccbﬂtereab irya tunghtployition that
controlled surface 5 38 wll assist in keeping ring 48
f altowd seicsloadmembartdipag said supparggdetonimrat afghgbleft therewith;
position it properly during the setting process. R ng

48 1 egahébiagke @buleObddyduFRr c@&ph&s%ﬁtﬁl@l&tendable means for
constructed of a high strength ow nodul Us net al

pén%ﬁ%"n@ Riith the foadd| betNlcP% al YhedO&Emd B&% lra‘ﬂ%tgg Wt 1€ support

I gh strengt SO provi es co
g@ﬁé@tance partlcularly in wells where hydrogen
| die AXs2ih FiEiap SPWELSe AR EFERLZ{8 SPRA 0j Pt 2idolgp member

s baaridngidEuppdre gedtd.r e axi al load in 10 the set
position between the energizing taper 42 and the
ad acent shoul der. 44. Shoul der 44 can extend radially

E@SHﬂ@ﬁé%@@néﬁCﬁﬁndngh@f“hs shown in Figure 9 to
aIIOM/debrls inwell fluids to run off. [00331 The
f or egokiddos is oboeduaed am diadetar i {ieireglorddjadent said/gnobiron
are illustrative and

3. The support system of either of claims 1 or 2, wherein:
said extendable means comprises at least one extending member selectively extendable

into said bore to engage said load member.

4. The support system of claim 3, wherein;
said support groove moves said load member away from said extending

member before said load member supports load of the tubular, -
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expl anat ory thereof{ and various changes in the size,
shape and materials, as well as in the 15 details of
the illustrated construction, nay be nade w thout

‘departing fromthe invention and the cl ains bel ow are

intended to define the range of the invention. 10 11
CLAIMS 1. A support systemfor a tubular in a
wel | head, conprising: a tubul at2body having a support
groove surrounding a bore therethrough; and 5 a
tubul ar having a | oad nenber supported thereon in a
run in position that } allows said | oad nenber to pass
sai d -support groove w thout engagenent therewth;
wherein the tubul ar body further conprises optionally
ext endabl e neans for engaging with the | oad nenber,
to allow the | oad nenber to engage with the support.
groove ; and said tubular, conprjses an energi zi ng
tagbe sepoesystpm of sither b mhse}f%"e‘{ﬁ WheRRI: owar d sai d
support groove. 2. The support systemof claim 1, )
wher eithe iubnlaticdiaprises sload sunfasd adieernt sridipupngiziag taper pprbsaid
regi on adj acent said groove. 3. The support system of
doadeiifacé isclispossl at anincRidedvggleaway fidn said dnagizingdapsrat least
means conprises at |east one extendi ng nenber

SR fRCdsia\dné ﬁgieﬁdl&ﬂ@ﬂ 16 a lompidmal didsfke fubulangage said

| oad nmenber. 20 4. The support system of claim 3,
wherei n: said support groove noves said | oad nmenber
away from sai d extending

6. The support system of any preceding claim, wherein:
said support groove retains said load member against significant bending out
of a plane perpendicular to a longitudinal axis of said bore as said load member is

moved away from said run in position.

7. The support system of any preceding claim, wherein:
* said support groove refains said load member against significant torsional
bending about a circumferential axis of said load member as said load member is

moved away from said run in position.

8. The suppott system of any preceding claim, wherein:
said support groove defines a bottom surface having a largest diameter;
said load member comprises an outermost surface, whereupon when said load

member is moved away from said run in position to a load bearing position within

said groove, said outer surface of said load member is advanced into sufficiently close

proximity with said bottom surface so as to inhibit a tendency of said load membet to



menber before said | oad nenber supports |oad of the
tubular. 12 it 5. The support system of either of
claims 3 or 4, wherein: 5 the tubular conprises a |oad
surface adjacent said energizing taper and said |oad
surface is disposed at an included angle away from
~ said energizing taper at least as far as a plane

perpendi cul ar to a | ongitudinall3axis of the tubular.

6. The support system of any preceding claim wherein:

18erictl oS4 PIREY ferSn@RVBRr kA Rinpioudhiil Sxib BRIABEIRSF to twist about

agai nst signi ficant bending out of a plane
p i Al : [ [.nal axis of said bore as
Sgp@%@%@@g&%h%&g% g\F/:'/ay fromsaid run in
position. 7. The support system of any preceding
claim wherein: 15 said support groove retains said
I o%ﬂ“ nmenber against . significant torsional 3 fir
be eﬁpmﬁte’&‘crt}ic}awr?ﬁ@’h@iﬁﬁﬂii al axis of said |oad
menber as said | oad nenber is noved away from said

5 run i reapbitomonriag: amfiseidsapmost susfeceappobclawithin about .005
precedi ng claim wherein: 20 said support groove
diath o svemageotien vuid loddanembavs ingaid 1balrigadig phsitiont er ;
said | oad nenber conprises an outernost surface,
wher eupon when said | oad nenber is noved away from
said run in position to a |l oad bearing position within

SR, The SQPYR sysi@h 8f AWl Recclyl Bb, Rhers@i d | 0ad menber is
‘advanced into sufficiently close proximty wth said

Ib g;g 0 ?g%é{ﬂ?@nﬁ& c@%p}igccf J]Jygﬁlieﬁte@riﬁg O«ﬂ@ﬂ%‘iﬂe &fgni%ﬂfs %re

10 movable with respect to each other to allow said ring to assume different diameters.

11. The support system of claim 10, wherein:
said support groove comprises a bottom surface having a first radius
said segments have an outer surface formed to a second radius that closely

15  approximates said first radius

12. The support system of either of claims 10 or 11, wherein:

said segments are biased away from each other to a predetermined spacing.

20 13. The support system of any of claims 10 to 12, wherein:

said segments are initially retained toward each other in said run in position.

14, The support system of any preceding claim, wherein:

said support groove is formed on an insert removably mounted to said body.



13 bend out of a plane perpendicular to a
| ongi tudinal axis of said bore or to twi st about a
circunferential axis of said | oad nenber. 9. The

‘support systemof claim8, wherein: 5 said bottom

surface and said outernost surface approach wthin
about .005 inch on average when said | oad nmenber is
in said | oad bearing position. 0. The support system
of any preceding claim wherein: said | oad nenber
conprised a segnented ring where the segnents are 10
novabl e with respect to each other to allow said ring

gg . 9?%%?11 Sﬂ'sft% fdr rﬂ&uﬂilm g%eﬁheaggsglbségrmﬁllg 4o Ré%&hbéf%?et em

erein: sal conpr I

riac havi n f radi us sai d segnents
bR TR PR B0 o b ocutintite BRSh 2t s ¢ hat
closely 15 approximates said first radius 12. The
support system of either of clains 10 or 11, wherein:
sai d segnents are biased away fromeach other to a
predeterm ned spacing. 20 13. The support system of
any of clainms 10 to 12, wherein: said segnents are
initially retained toward each other in said run in
position. 14. The support system of any preceding
claim wherein: said support groove is fornmed on an
i nsert renovably nounted to said body. 14 15, A
support systemfor a tubular in a well head
substantially as herei nbefore
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descri bed having reference to any of the acconpanying
figures. ABSTRACT FULL BORE WELLHEAD LOAD SHOULDER
ABRSTRANPTSUPPORT RING A full bore support systemfor a

. _hanger or other equipnment in a wellhead features a

FULLSHDREr WRELAGK® LOADNEmowkLbRRadNDhaUpPARTLRING €Qrally
made or on an insert. A support ring can have a

vari ety of configuration and features an energi zi ng

|SH rﬁglf"ﬁqrﬁ oft slybtBinl for 4 hdrdefor itk egtﬁbﬁibﬁﬁh ghwelihba Ratufes a
oad. rhe

ecelfving groove Is configured to guide the
suppor B fn it AR hat I BERERG oG8 o b8 £ HBEE ASUADR ring oon
bave o YRy o bagifih 480 Bn Bl At SHODBRI cihcstha
witimafgFinite 57 oaf e rHSGARE plofe SRR S RN Sfpoltithg astt
cxpnd@ VS e i A SR RELAR) B gt

respect t ach other. Fig. 16.. .y
itis actuateﬁ outw y?nto a supportting pos%mn. g high strength low modulus material is

preferred to withstand the radial expansion and the applied loads and environmental

conditions. Various shapes for the ring are contemplated including a C-ring and a ring made

from segments movable with respect to each other.

Fig. 16



