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APPLI CATI ON FOR PATENT Title: Fall Bore Wllhead Load
Shoul der and Support Ring Inventors: Del bert E
Vanderford, Gary Lee Cocker, Bok Soo Yook FIELD OF THE
I NVENTI ON 5 [ 00011 The field of this invention is | oad
rings and correspondi ng | oad shoul ders in wel |l heads

for support of hagepyfcLPIoORIFR FRAENYENt and nore
parti cul arIy where a full bore is needed in the

-y 'll*iﬁﬁ‘é h‘@h%d&'ﬁad Ewm 00021 Vel | heads
Tltleare cal I'ed upon support o%w ngersé test plugs and

mveﬂrtﬁgggrrfm«w A

‘I&{Eiﬁ%h“ﬁbl@nd a reduced bore so that | oweri ng
hanger

ertain point will cause the

roooifn’xﬁf? ﬁ%??f%ltﬁgr il B EphepRnai el Bindrs i

LN FEUREY 0 A N

eff$1ese rrult pI support shoul ders to support the hanger

ed ip the ad 15 [00031 Sone of the problens with

such desi gns are the_drffrculty in machining to cl ose
GROLUNIR OF THEINCENIION: multiple shoul ders and a

rlnghV|n a simlar profile so that _when the

tooozlott{eﬂh@damﬂ [upop forsuppart ofhangersdest pluge pudefher mlpmenf |

mul tiple | oad shoul ders. Anot her problemw th desig

during|dsillingandi compietign phasewiniawelb Typicativthe svellherd will haye ﬂéthPOIt

possible to advance the hanger past the support_point

shouldien dndat retluded iroregsoithat owdring sespasger pasicategkein point will cause the

situation 20 where the hanger nust be advanced beyond

hangérite becompesuppeibsi. Iickemealesighs imaitiple slwadtienowitin thesatng dxameter are

then supported, the reduced bore designs are not

used &f fedwdei theload applied doiezet ohari load sing haviag enultiplebearing areas is used

in conjunction with these multiple support shoulders to support the hatlger off the wellhead.

[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 welthead 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 b cause 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 dinensions
arise/intdesigh ofla Riad ting chat coudd bxpand itd thelpequirgd dimensignewithgh distortion
carry the applied load. In sone designs the groove
whilk Bl beitfisbng dnughepanty di dpphied ldadidn warme desigris tiecprbove into
enter did not provide adequate guidance to deal wth

whidhé eXishn@ing 1okd SinigRéhs dBdtined € briteradid U6t providdsdequateghidance to
was increased. In other designs 5 the load ring on the

deal RARDSEndRor Wokling thR BLRIGCRGY 42\thé QigmeRi Wasintrehstll! In other designs
exposed to potential physical damage before it was

' ial
the %ﬁgg bt i 1l %Wﬁﬁ% pRffediPdiriritun I end1EFPéxpd8ed (O Pdtenti

are d to the load ring that is intended to

phy#czag tﬁﬁ%g%%eﬁﬂ& ft vhs Qfé%ﬁ 'tﬁb §1%F01\ﬁﬁh b5gash. oder @B138E voids are

enthea ity therlngtore3|st

By b b Y g e
that é%??@ﬂ@n@ﬁ%ﬂﬁﬁgﬁﬁ?m‘péng reR Bk S et 8t oo occnr
o S e BB o
e U N e

in US. _Patents, 5,839,512 295, 6 209, 521;
comppngpts apd gromaje digiortipn:of ghe 1084 Hugag ‘%EEP“S%"@S 420, 308.

15 [ 00051 The fpresent |nvent| on seeks to address these
[00041589@19 examples:of peior ¢psigns that jnglude,ope gr mgre 8

and repair and provides full bore access |
shortgeinings san bg seen it §r Batents 5,831 8; &,291596%6899 §?1’d 5a9%%3t

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

-6,202,A4/pBd; 6,698,613t BLand2.420,308. pot enti al distortions in the

ring as its diameter is increased and bring the ring
[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 load 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
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back to shape. The receiving groove, at its depth is
designed to encounter the ring to |l end 20 further
gui dance and support. The | oad can be shared between
the energizing taper and the I|imt shoulder. The ring
can al so be made froma high strength | ow nodul us

are HEd @ dadh othér inQRAABGRF Wanel ThOSd SilRgl i @i willtniorelbddity

perm tting spanning of larger radial distances.

appréiife IS vARES SPEctsbAthe RVERIGH AdAE deitét Eﬁéﬂ am@Pwm and

segrrent ed rings where the segnents are held to each

emb t Al the M {vmcﬁfapﬁr‘%ygelo@hose skilled in the art

nore readi appreci ate the various aspects of
%ﬁmﬁcn ption of the preferred
i ms, which appear bel ow SUMVARY
N

tooogT A'%R bl %%ﬂpg%%r oo AP RO helREAd St o

pont%ggos}éq?ihe% glgix%rth%ﬁgﬁﬁeﬁﬁé%&wg{%poport ring sgg%onnngcan

h @ ¥ f !g d
have&]ave va??rl oé‘ cgrﬁl urat | onw \N g%Igat ur(fgluan@tsurfacethat
o b e b e &gve 'mas :

m,ni mze bendin i stor, ion. The suppo
expap i lo duigimize OISk B AISPrifA. e SaPRart fng i Feogssed nd Brotebted until
.. outwardly into asupportlng posi tion. A hi sfren
it is actipted amtardly atod sugporting positiqn. A high sterngh Ia¥; wi!l steral i

radi al expanS|on and the applied | oads, and
refesiedite withstend-the radisl gxpansian aﬂ‘?/ﬁl‘*l%ﬁ%ﬁ%ﬂfﬁ@& d egyirenmenialng
are contenplated including a Gring and a ring nade
conditions, Gasipus shapenfov tisiring\are ¢ontemplated mchnding +Cuingand a ring made
BRI EF DESCRI PTI ON OF THE DRAW NGS 15 [0007] Figure 1
fromisegmertembvahie withvespéct toheachettiehead with the stop pins
ext ended and the
BRIEF DESCRIPTION OF THE DRAWINGS

[0007] Figure 1 is a section view of the wellhead 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 1 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 sone novenent of the | oad
[0011]i Figure § is the viewOofdrigurg # showyingdhefully setpositiorpfjthedoad ring;
the view of Figure 3 showing the |load ring having
[0012)Figure Gjis asemtior thoonghttheloed eing siriwigg howi df can bpud ordwhidbgs its
the stop pins to the nearly set position in the recess
diametenisrinteazed thromgh andembenitdnothe enedgiking tdper;Fi gure 5 is the
view of Figure 4 showing the fully set position of the
[0013]Eigure 7194 plah VWAL the oad find shvmpinsectiondn Figuto6 gind illastrating
| oad ring showi ng how it can bend or twist as its

how thic A6l ritlg daf bérlicds¢R Faandtéirio it@Feat@lyement on the
energi zing taper, [0013] Figure .7 is a plan view of

[0014] Figur6 8 Ghdvs HbwSai o Mset ih foRitioh OF thichafridd wmgmfmgd for in the

illustrating 5 how the load ring can bend as its

des‘ggloﬂﬂétp%seﬁﬁm}eﬁﬁaﬁased [0014] Figure 8 shows how an
fset in position of the hanger is conpensated for in

'irﬂﬁr [Walak ;
l“‘*“%*fﬂet g Vi, B 2604 of B R g sl 3] Mool ot n he
wellh receiving groove in the wellhead; 10 [00161

b&gures 10 and 10a show an enbodi ment of a segnented

{Gﬂld;' ECtlB%n TO&%}%HC | gurg%o ?geaﬁ&@qare %Ki#tbgg(\%é&actd

angdlgslglsternatlv dIeS| gn for a segnented | oad ring

[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 THE PREFERRED EMBODIMENT

[0019] Referring to Figure 1, the welthead 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 welthead
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]

inte ft@ el vAGIREA TO SUinSplion. [ ing'@E kiBE 30 tol Ereitd theogroovee34] Rhose

remai ns constant in the regl on shown. One or

i.tfé d&& QRthoRS1 2L A116%Ethk Rinf 80 RE6d IepReRDI @fe ghoR Bl becomes worn
seal e

with seal's 18. The hanger or other device to

°“‘"?’ﬁ?£§§§9§‘3&? %Sﬂ%“&@%rgu zing r?ﬂ%ﬂzzg%r%é??hgaﬁalralﬁﬁgﬁézegHMt
shouf 5 %1’%“?@?9%%9%#2%29 FleoEt b e {G il i eon
wwvg@wﬁegﬁn 4 B bn o S o'l ff&ﬁ*’ﬁ@a Pl S8y bo desirble
o by o S s 9 i 165 Ao
Grdemien = orergp s BROSer e Bt%?rtegfe“’fLLhS??,oig 3,

RIS A i o

ol darmgiegggé)er ti me The hang‘gr éga f eat u‘-’lﬁﬁt ﬁ aﬁ.ﬁsﬂd‘“’
whi ch can beflat as shovvnln Figure 1 or_slopin
of greiova-ieauah fhaf when lond shauldsn 48 is reasl Along FpeF 17 ﬁ@rﬁ@sﬂ% close fit

shown in Figure 9. In sone situations a slight angl
on theargspbetivédiio pEdvirfacestas betapgn thegroons34 apdithalo ﬂg ghoulder 48 as will
distribute stresses in the |oad support area. An
be desotiwsddater inamare idetailof this design is to prevent
accunul ati on of debris. [00201 As shown in Figure 1,
[oozlmgenemu dintiyr tooPigueHoitisthe etéeptias thet engugigingfringR 659 retained to
that will ultimtely engage shoul der 44. Surfaces 52,
retaiftifig fing 22 6y aDlesist spostkat j5in $8 WhichesvefitfiallBBreaksias4be hanger 20 is

advanced with stop pins 14 extended.
[0022] 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 # neariy 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
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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 rmre detaiI [0021] Figure 2 is simlar to Figure 1

éﬁ éﬂe@ﬁmﬁ%ﬁh 26.eTHI dwhid fioRemet is caused By suefice 52
mov ret ai n| ng ring 2 b%/ at Ie?st one shear pin 58

vfﬂg g‘ﬁ%ﬁﬁé&'ﬁﬁa}!e 560K $ricof subfBcdd DR IR lod@stiouldbP 48 has moved
van th stop pins 14 extended [ 00221 Figure 3

closef {PMiBir bOFespOitind iRl R ¥ SHBAced aPsdthdpdifits dlong
shou een dvanced part way up
oo g I PO s

| bend%egy&lg éje??eno m ﬁ%@h an I C a% % t@%ﬁghﬁiﬁgﬁlg gr IOlgrltS

ciroupSeiiy gﬁ%@a“ﬂkﬁ”?ﬁé’ Ropy Wi G0 4 Blellfhs %7 18 05,

oo S AR RO eE %ffﬁ@aﬁmgek%ﬁﬁﬁ%aﬁ iy

e 5 o 55 0 oo SRR s o
houl d 48 h b ff tl }/ I 1 % d d
ingrqsqygt%«‘llogé%gs egﬁ een SU i cien #ﬂ.’lﬂt@ ex,ean e SO aces

26. This upward anenent |s caused sur f ace 'g
36, 38end #Y Thissleseifit praverts bending.and togsio etpationpt a.lf?ﬂééeguldcf
on the | oad shoul der 48 has noved closer to their
ring 48despitytbe tidiajlyoutwand deflection resulting fomtise of 8 sipgleggoove 34 for
I ndeed at sone points along the circunference there
supportgf the hanget2h Yotothattbe loagd of Giehangsir 30 igwpporied Som ariseent
ring 48 agai nst 5 bending out of a plane perpendicul ar
surfad¢ed S60and 6d 6n dre lagbshoskdet ngsd®nal di stortion about its

circunferential axis, as will later be described wth
[0025] F5@86 b ilstrhicg o grddve 84 eilgages 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 shoulder ring 48 as viewed from above

when its diameter is increasing and gap 62 is opening up. For ease of descﬁpﬁon gap 62 is
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[00241 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. Preferably continuous contact in groove 34 occurs
as between the surfaces 52, 54 and 54 and the
referfe S & Beinglogiadat 4 86U Ifcan 8 séen thid as hd gap 62 difbreats, the most
close fit prevents bending and torsional deformation
bendify ob&ifs AAASOSHRIHOHEThis Idchgor’dsppridneed dome tabtiaf fity torsion as
outward deflection resulting fromuse of a single

the ﬁﬁ%gg 3 t® Stressed apSsed O iflfitin AeHgRAseAR its itintetérT8he fabtthat

the hanger 20 is supported from adj acent

fmsid.e[5 ifggﬁi{bégnﬁ? g.slﬁyl(i&? £6m theoveRtdd $aattfiagurt 7aarifSthe radial

O I gure ustrates how groove 34 engages | oad
u ﬂ%a | t&ﬁéﬁx'aﬁsﬂ%ﬂ;ﬁm Oesk QbR in groove
expm?sg%é#l ‘Hrﬁg“’?‘uﬁ%@ﬁ‘;s can tvc\’/lkst about i?s own centrgfoo
X fy ' . P Qepdh ot 8 Yesists
34 pfillcihe o B oL Hoh At o ukfaE S99 06 Geg e 34 s
he torsional forces ] ' e [ . Js
theseyBhAs e W B oot i inloloRibla LR apate/ Bt 8 if iifa a
osition,shown in Figure 5. Prior designs could fai
meﬁmﬁlpﬁgy?g}q%%aﬁgﬁdi ng and/ or twisting of the
| oad. ri to becq reat. eno igh co r,.exe
10027) gl Rhennenst S R R ST Lol B pner S0 R PENEY ty the ton
flush contact ,and thus create areas_of hi.gh calized ..
causing (hg {asd SHRROFLEENE A8 BoRe R EPTA et Flﬂa°t & raying while
_failure to support the hanger_20. 00241]| Fiqure 7 .
leaving 3 gap166ondhe Heht side of theriszpeing ;Thegan Wfﬂ?ﬁ apmphily Gavss thering
vi ewed from above when its dianeter is increasing and,
48 to want te bendsorgpiast ontpfippsition butdhe elogs fitef graavs st & copiprction with
is 6 referred to as being |located at 180. |t can be
laterabfoune exkmied ersthe hangga0 Gomithe candasting surfasenen; the left pide afjthe
occurs at the 0 position. This location also o
drawing pgain eontais teaing 48\in thel degirédploner and gesist dts tenidengyl tadwiss
responds to stresses.inposed on it froman increase in
responsive tol karsiohalstresiecinfwed ftonebending 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 10a 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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i nsi de surface 64 becones visible fromthe overhead
view of Figure 7 during the radial 5 expansion,
illustrates the tendency to bend and/or tw st
graphically. The close fit in groove 34 particularly
the intended full bottom contact at surface 38 in the
in diafi€tBe Wheé sipsliey 84 ceh pro®ctsthem. TheFgure 40 gositioresandw refginied by a
assure the intended | oad carrying capacity of ring 48
band (hét sA6WhEWARh@hn bé Rincved as the irediushcredses duriligithe hang off
expansi on. [0027] A rel ated phenonenon is shown in
edatQure 8. Here the hanger 20 has shifted to the left
10 causing the | oad support ring 48 to bottomin

' inp 48 i 519 aiidd 1. Here th
(0030 -ég\% %aégeggkpé%gmgﬁ% ﬁggrdiséﬁhog’itl?g{)gfawtshe dr awi neg.e 'I?he

segmefies o N lofoih BFin 67 4 fRolardnliiband 14! WhifhBin foin the
vy . . :
shape gt; g?%rglgh’gl'ralég%ﬁﬁg%& Firﬁg?# Phd fley hid URVA albf GBer49CindHen

e contacting surfaces on the
becomp FabprRifl B vy A S0 AV R fobRU0oube ookl Hindeio .
et QGRS By AHo brod (FBR 0y Y M S8 SRS s
13 and 3 e SRR P e R B REl 0 P B e
e s P aprgon oo AP £ h e Bt 1 e o

hanger 20. 20 [00291 Figures 10 and 10a show a
the vergigp fhowrnin Higyres lbanddde of segnents that are connected
for relative nopvenent with respect fo_each other b .
[0031] 3n Hesegmentpd dssizmr. the owteRsuiasq S4.08 cagh QFeFEmeRIS Hf Tfo with a
Figure 10a. Between the segnents are springs 72 to_ .
radius fouconfarmesloselyrie theslepth of gwenve 3dgle gﬂaéﬁhﬁ gepltsrin a
Figure 10a if the segnents 68 are no | onger retained '
wavy appedrinee ofithe puter surface of the segmented ring 48 when it is in the run in

proc

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

[0032] Those skilled in the art will appreciaie 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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in dianmeter where shoul der 44 can protect them The
Figure 10 position can be retained by a band (not
shown), which can be renoved as the radius increases
during the hang off procedure. [00301 An alternative
for a segnented ring 48 is shown in Figures 11 and 12.

reductith $n §idEt0 FacHRAE BRI portQT (S KanBe 2b. K89 iiR & sfualler wiellliend Dy can

a circunferential band 74, which can be in the shape

be us@d with ¥ givell Bore EI8 1S W RirtheP S sdvitzs td BE opératol hedbal ring 48

driven al ong taper 42 and then becone trapped in

can { eg%é?ﬁéérf &w&é’ﬁbﬂ b 2 @fri IR pHetedingRéId 'rt]d&ther ina

_ ( . Yetasll_gtvariation_ofte
el LR oy s i e ol
oo B L R o A
[ . Ei. 10 ..ol i i M. . t.
oo e ey f gt vt
[ . 54
movegghhbEseEnens Hang et 42 Hrleittisng gnionf e S BePbud e o

retain B RS prPon QR Ao EpRA P IRTEIRSR p REPRSTRE L engpsion

the segnented ring 48 when it is ip,the ran in
and th e Oh oSG pEvsiad €2 MedBir DTl BEFIE SohRoTed AR s
may have noved apart their outer surfaces nore
prefm%w@wrlﬁ&lp ning 48 wese parfictl centerediin greoyaS4gheseyould be a

groove 34. This is done to pronote better support by
clearanpeofabgutoPlScitches al) arognds Intreality thsaing 48 zeny veind wpoff espter guch
stated the close proximty of these surfaces on
that theygap hefwenn sitfacésS4smd 38rcoutd varybeteeen-about .A02 gnd L85 inch
bendi ng and twi sting as the radius of the segnented
Althongindisificarance may eary admalCmiddBdie o tighidolekinctscoh sunfacessi4 and
art will appreciate the various aspects of the present
38, cehipMizatioer the Mfifardeabgquentlequipmentis the desirdd result. i thy piGent
prot ected by shoul der 44. The hanger or ot her
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 confacta

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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device 20 can be | owered past groove 34 without a

| andi ng engagenent to facilitate other operations
before the hanger 20 is ready to be tensioned and
supported. The bore 12 needs no 8 reduction in size to
facilitate support of the hanger 20. As a result a

orientdiidh a8its HBbRERDEHR ifc?based Spbsifcally Edntakt B cioidioned et surface 38

size to allow further cost Savings to the operator.

of grddVe F4WRer 4 uBtafiil p6fion bRl suRfade bick by the lexsBloh B HrRLEIRANS the

such as a Gring or a segnented ring hel'd together in
final gl ;e gne nlf%g&g g@%ﬁ F%@%&P%% ur gs 1‘8@18113%16? %ge%‘ ﬁgface
20 ]l SISO el BEREBL A SRR rac
Nt heh.1h 1 ' "
38 il il el RS il e SR BRI bt FRfgPosiion
. & 42., By doi t hi t 4 |-
e propfRE ey i sy drige 48 caply B fohhiaioR B ekl
consfcled 1R S5PoEh SvE oA o Rty SR i gl dgs® B
provige i HGRSHERELE butihoe progen CEReiPnERMBICE Py ol where
groove 34 there would be a clearance of ?E§Ut"005' .
hydrager selfideis pntigipatedy Another feature i5 the load shaging of the\entire Axial load in
off center such that the gap between surfaces 54 and
the seg positénn etweengheenergizing 2 guithepdiagrotshionlider 44. Shoulder 44
Al t hough this clearance may vary a small. anount due

can extend fadiatly pobedispnsedatan anglef 2ssbows in Eigtire 9319 allow debris in well

centralization of the ring and subsequent equi pnent is

- fluidsttbendefEi red result. In the present 15 invention the

segnented ring design has the segnents nounted to the
[0033] The foregtingdistlosunt axiatessripgioniof thedmaintion wrerillustrativeand t
the hanger. This is to be contrasted with prior
explafticry @hivgeof] dhdivations dhatiies iisl thalsizepghapeim] wmteriale,chstell 436in the
wel | head that could be driven in to contact a hanger

detailé OF thé {IRBRdtéd coldBudtioiIméypbé RIYa¢ FHtBeiR departifis from the invention and
configuration in the present invention is

the claims below are intended to define the range of the invention.
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guided by its mating groove 34 to resist bending or
twi sting under torsional stress that results 20 from

driving ring 48 along taper 42. As noted above, such

novenent can cause a tendency to bend and/or tw st
whi ch could result in permanent distortion and
i nadequate support. In the present invention, the
mati ng groove 34 is designed tdlcounteract such forces
by relying on close clearances on a nultiplicity of
surfaces that gets ring 48 into its original shape and
9 orientation as its dianmeter is being increased.
Specifically, contact is q@?gﬁﬁgned at surface 38 of
groove 34 over a substantial portion of its surface
area as the expansion is brought to the fina
dianeter Specifically it is envisioned that the ring
8 W || nger._ sur ossi bly unevenly,
A‘ln@ W?B E’? @ir? ﬁ“%(‘f‘@hﬁ?&%@’%&é‘ger ably tightly
controlle ce 5 38 will assist in keeping ring 48
from @ ﬁ)@ hEPBPILBEGONG SiETOding @ barthprsthsough; and
p05|t|on it properly during the setting process. Ring
48 r e@dvinlardgvipg a dendimayofreasipported thoreeh &r ahinyin position that
constructed of a high strength | ow nodul us net al
pHews sad load hietriber tomassNaid suphyit goese withan ehghgememnthatewith;
the high strength but it also provides corrosion

resi styharén thatibulibady firthér emiplrfgesv&pﬁb@uyw&heﬂﬂ@means for
sulfide is anticipated. Another feature is the | oad

ShedpifpOwid the MM Be 1841164 thedBsH MBmiG té Eﬁ%agg With the support
p05|t|on between the ‘energi zi ng taper 4
g agcent shoul der 44. Shoul der 44 can extend radlally

r be di sposed at an angle, as shown in Figure 9 to

allow debris in well fluids to run off. (0033] The

f oregoi ng disclosure and description of the invention
2 illustrati ve expl anatory thereof, and various
h P?"FISXSFFQ‘%f NAGEMENd materials, as well as

.in the 15 details of the illustrated construction,

may beaidrhers ispot Frduecdde gianesterdn theaegiohadipaenbssid grovmd

3. The support system of either of claims 1 or 2, whetein:

said body comprises at least one extending member selectively extendable
into said bore to engage said load member; and

‘said tubular comprises an energizing taper to expand said load member toward

said support groove.

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.




the clains below are intended to define the range of

te the invention. 10 11 CLAIM5S 1. A support system for
a tubular in a wellhead, conprising: a tubular body
havi ng a support groove surrounding a bore
therethrough; and 5 a tubular having a | oad nenber
supported thereon in a run in E sition that allows
said l.oad nenber to pass said pport groove w t hout
engagenent therewi th; wherein the tubul ar body further
conpri ses optionally extendabl e neans for engagi ng
with the | oad nenber, to allow the | oad nmenber to
engage with the support groove. 10 2. The support
systemof claim1l, wherein: said bore is not reduced
in diameter in the region adjacent said groove. 3.
The support systemof either of clainms 1 or 2,

Y0958 ik R R 5% Ry, one, et endi o

' °r4 Wﬁlgeglal d bore to
engage sa oad nenber; d S |d tubul ar ses a
S enor git bdlfﬂaﬁ)@aprisss w1opd Mg dlasentapid istaizing bapsF i sa

sai d support groove. 20 4, The support system of cI aim
Joadysiees is dispased at gipivsludedyinadn avaydiam said prprgising tanshpdeast
away from sai d extending

as far as a plane perpendicular to a longitudinal axis of the tubular.

6. The support system of any preceding claim, wherein:
10 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:
15 " said support groove retains said load member against significant torsional
‘ i bending about a circumferential axis of said load member as said load member is

moved away from said run in position.

8. The support system of any preceding claim, wherein;
| 20 said support groove defines a bottom surface having a largest diameter;
said load member comprises an outermost surface, whereupon when said load
membcr 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 member to
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menber before said | oad nenber supports |oad of the
tubular. 12 5. The support system of either of clains

3 or 4, wherein: 5 the tubular conprises a |oad

surface adj acent said energizing taper and said | oad
surface is disposed at an included angle away from

- said energizing taper at |east ,,as far as a plane

per pendi cul ar to a | ongitudi nall3axis of the tubular.
6. The support system of any preceding claim wherein:

1eendaiutoSugperpiergendioular toot lahgindial akis ofbwidisorber to twist about

agai nst significant bending out of a plane
PeEipRindtiehtiA bxik Of said Wadinientbenal axis of said bore as
said load nenber is noved away fromsaid run in
position. 7. The support system of any precedi ng
claim wherein: 15 said support groove retains said

L@g&egﬁaﬁ@ﬁ%%ﬁ?io@%}aﬁiggghérielﬁfant torsional bending

erentiral axrs of said | oad nenmber as

said | o menber. is noved away fromsaid run.in

o5 t 191 PO RGP OB SRR ApB S iR goout 005
claim wherein: 20 said support groove defines a

pBth ehpvsiage yeen saidilong membsr ddn ﬁalg lopshbeaning ROsition| oad
menber conprises an outernost surface, whereupon when
said load nenber is.noved away fromsaid run in
position to a |load bearing position within said

ghlo e suppait dystant of arymé@dmgelaimawvikbréinad nenber is

-advanced into sufficiently close proximty with said

bot t orgaRlUsddafiembe camptiSed d¥afiabritePliGNERAS YheNegaitd ate0ad
menber to 13

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

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.

13. The éupport 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.
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bend out of a plane perpendicular to a |ongitudina
axis of said bore or to twist about a circunferentia

axis of said | oad nenber. 9. The support system of

claim8, wherein: 5 said bottom surface and said

out ernost surface approach within about .005 inch on
average when said | oad nenber i,§ in said | oad bearing
position. 10. The support systé§1of any precedi ng
claim wherein: said | oad nenber conprised a segnented
ring where the segnents are 10 novable with respect to
each other to allow said ring to assune different

di Sareduppert sysfein fof b eulsilkp 94 wveHiSH @ ibsintigilpas Retdinbefore
wherei n: said support groove conprises a bottom

Sdékérfed hRwKg Rferendeith aﬁy bPEE u&om? B gREL s have an
outer surface forned to a second radius that closely
15 approxi mates said first radius 12. The support
system of either of clainms 10 or 11, wherein: said
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 hereinbefore described having
reference to any of the acconpanying figures.




it ABSTRACT FULL BORE WELLHEAD LOAD SHOULDER AND
SUPPORT RING A full bore support systemfor a hanger
ABSTRACQ@t her equipnent in a wellhead featurés a support
groove in the well head that can be integrally made or
FULLOBORRE WREBHEADALSAPPSHDULDRY AHD SOAYOR& Wawmgety of
configuration and features an energi zing surface and a
limt surface that wultimately share the |oad. The
r £ Gl ore SuppbARYStemFoLHhdnigaorother eqipinere ih b evellhgrddetures a
ring as it expands to mnimze bending and
supporf b P& inl A wellhtad thiit RRH be intepfhily dde 0£66 alirdad. A sepipeftiritg can
until it is actuated outwardly into a supporting

have aRaFét) bPo kioh afd fﬁaﬂééhleawgimsgsmmmt sinface that

preferre 0 wthstand the radi al expansion and the

mﬁmatgﬁ%%g‘i?é Bﬁ&snéf}éce‘?ﬂig% g%v@igtcaﬁﬁ@mtg\mm MapoR g as it

or the ring contenplated including a
o e, T R BRI i
it is actuated outwardly into a supporting position. A 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.
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