OVERPULL INDICATOR FIELD OF THE INVENTION This technique relates in general to running and
setting well pipe hangers in wellbores, and, in particular, a well pipe hanger centralizer and overpull
indicator. BACKGROUND OF THE INVENTION Centralizers have been in use for a long time. As their
name suggests they have been used to center a tubular in a borehole. Centralizers are used on well
pipe hangers to centralize the hanger, allowing the hanger to land on the corresponding tag shoulder
properly, thereby preventing premature actuation of setting resistance devices, such as hanger load
rings. The centralizers prevent the casirtg\FoR Gidk IDEdRA HeRhanger against the wellhead, which
could result in premature actuation of setting resistance devices. The centralizers have been made of

metal and nopHRIdbadiE THEEMEESUTIOAs thermoplastic polyamides, glass, and mineral filled nylons
and poly-tetra fluoro ethylene, also known as Teflon and injection molded polyurethane. These

centralizers ke E[%%E\'?l iplehipeciaetgssqgm%ng a%h%(t) COl%lllqirli)e %Iﬂadng&gnontoeqltubula and in some
applications the centra i2eFs Were form%dqug t'on o of ﬁipped overine fod BPSubals Arer the hanger
is delivered tor¢Hbquesperdposipioticwlerpasitiliepipditatiger ietroliiceditd dherpyéiadicdioat the hanger has
been delivered to the proper position. A need exists for a technique that ensures that a well pipe

hanger is prapgikesiiaieaaneseteNglieying technique may solve one or more of these
problems. SUMMARY OF THE INVENTION: An embodiment of the wellhead assembly as comprised

by the present technique has an outer wellhead member with a bore. The bore has a first profile

portion and arFBARAASFS-BREs Lo dntia AR AdP e it d/n dhB e shgaets Eh e havrcbeshinto the

bore of the ouded wedhigadmerulerin/ GhbiRIiser RN gHs RS IIRRED Prfbadnpas Wellhead
member. The cer%i[alizer/overpull ring has a lower band portion and a plurality of resilient finger

members extERHI &%&gﬁmqﬁélé%mg TlFf'e}EI‘E;%S‘iiﬂ? dand on the corresponding tag shoulder

properly, thereby preventing premature actuation of setting resistance devices, such as
hanger load rings. The centralizers prevent the casing from side loading the hanger
against the wellhead, which could result in premature actuation of setting resistance
devices. The centralizers have been made of metal and non-metallic materials such as
thermoplastic polyamides, glass, and mineral filled nylons and poly-tetra fluoro
ethylene, also known as Teflon and injection molded polyurethane. These
centralizers were made in hinged segments that could be clamped onto a tubular and
in some applications the centralizers were formed right on to or slipped over the rod
or tubular. After the hanger is delivered to the proper position, no positive indication

is provided to the operator that the hanger has been delivered to the proper position.

A need exists for a technique that ensures that a well pipe hanger is properly
centralized and set. The following technique may solve one or more of these

problems.
SUMMARY OF THE INVENTION:

An embodiment of the wellhead assembly as comprised by the present technique has
an outer wellhead member with a bore. The bore has a first profile portion and an
annular recess. A tubular inner wellhead member is adapted to be lowered into the
bore of the outer wellhead member. A centralizer/overpull ring is positioned on the
inner wellhead member. The centralizer/overpull ring has a lower band portion and a

plurality of resilient finger members extending upwardly therefrom. The plurality of
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resilient finger members are each separated from one another by a slot and are biased to expand
outward to engage the bore of the outer wellhead member to center the inner wellhead member within
the bore as the inner wellhead member is lowered through the bore. The recess of the outer wellhead
member is adapted to receive the plurality of resilient finger members and oppose axial movement of
the centralizer/overpull ring to enable an upward test pull of the inner wellhead member. An
embodiment of the wellhead assembly as comprised by the present technique has an outer wellhead

member thatiadienbHnger eHOLESHES eathstoppstied Jevtbangrinethe et aad srabiabtdar inner
wellhead me%b&?%ﬁd@ﬁ@%o@%%%%'%@é%%&%ﬁf@%&tﬁ@éwﬁ%ﬂw ppesmher- e
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plurality of regiligngHfingessRembrr seatgserthcsnaraled firamREsRANhRLI%E Blot Rk are biased to
expand outward to engage the bore of the outer wellhead member to center the inner wellhead
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outer We”heaéér{‘&@ﬁié%b%@%ﬁﬁﬁg E@éﬁ&ﬁé’&thﬁﬂw%ﬁ’ﬁﬁf%@ t%thﬂeg%meaaqgmeﬁ oppose axial
movement of the centrallzer/overpull ring to enable an upward test pull of the inner wellhead member.

A retainer ring is pQsit oned ?fﬁﬁ \gellhea member ab (?FH centralizer/over uf??rlng and is
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appended dr r)é ch form tof this s ecrflcat(%on Itis alsot be noted, howgvehéthat the

drawings |Ilug té’nl)(? affts ’se@rn heMSBP e &Y VEhd?ald thle’rQ f%%ﬂ?t t%0 be tonsidered

limiting of themﬂmﬂe\&qadpﬁr@tﬁ enaylinatlideveiiictesfiadiivE timbodinvesithcad wethtbegure 1 is an

isolated sectipnal view of an inner Wellhead(gtemb r, |nclud|n ahgﬁ %Vnm%a da entrall r/overpull
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assembly coﬁstru&?@dﬁ?{a%dgnc%o% HATH ﬁfes ftté%?{lq eetﬁ %tron Within an
outer wellheaehtretinligsverpull ring and is adapted to limit the extent to which the plurality of

resilient finger members extend radially outward from the inner wellhead member.

An embodiment of a method for assembling a wellhead assembly as comprised by the
present technique includes providing an outer wellhead member that has a bore. The
bore has a first profile portion and an annular recess. A tubular inner wellhead
member is provided with a resilient retractable and expandable centralizer/overpull
ring positioned thereon. The inner wellhead member is lowered into the outer
wellhead member with the centralizer/overpull ring in an expanded run-in position.
The centralizer/overpull ring is retracted into a recess on the inner wellhead member
due to contact of the centralizer/overpull ring with the bore as the inner wellhead

member is lowered into the outer wellhead member. When the inner wellhead




Figure 2 is an isolated perspective view of the inner wellhead member of Figure 1, including the load
ring and the centralizer/overpull assembly. Figure 3 is an isolated perspective view of the
centralizer/overpull ring of Figure 1. Figure 4 is an isolated sectional view of the inner wellhead
member, the load ring, and the centralizer/overpull assembly constructed in accordance with this
technique. Figure 5 is an isolated sectional view of the inner wellhead member of Figure 4, shown in a
landing position within the outer wellhead member. Figure 6 is an isolated sectional view of the inner

wellhead meMBBPEF BrjuFshehRveSHISA dostion puskienbstavshersiihsadansebsmiinber.,
DETAILED DiestaRyRTd QMG rilig s INY NI QI The Reesest teehrisiug mpwawill beydescribed more

fully hereinafter with reference to the accompanying drawings in which a preferred embodiment of the

technique IS B IEF DESCRIPTION OF THE DRAWINGS

So that the manner in which the features and benefits of the technique, as well as
others which will become apparent, may be understood in more detail, a more
particular description of the technique briefly summarized above may be had by
reference to the embodiments thereof which are illustrated in the appended drawings,
which form a part of this specification. It is also to be noted, however, that the
drawings illustrate only various embodiments of the technique and are therefore not to
be considered limiting of the technique's scope as it may include other effective

embodiments as well.

Figure 1 is an isolated sectional view of an inner wellhead member, including a load
ring and a centralizer/overpull assembly constructed in accordance with the present

technique, shown in a set position within an outer wellhead member.

Figure 2 is an isolated perspective view of the inner wellhead member of Figure 1,

including the load ring and the centralizer/overpull assembly.
Figure 3 is an isolated perspective view of the centralizer/overpull ring of Figure 1.

Figure 4 is an isolated sectional view of the inner wellhead member, the load ring, and

the centralizer/overpull assembly constructed in accordance with this technique.

Figure 5 is an isolated sectional view of the inner wellhead member of Figure 4,

shown in a landing position within the outer wellhead member.

Figure 6 is an isolated sectional view of the inner wellhead member of Figure 4,

shown in an overpull position within the outer wellhead member.
DETAILED DESCRIPTION OF THE INVENTION

The present technique now will be described more fully hereinafter with reference to

the accompanying drawings in which a preferred embodiment of the technique is




shown. This technique may, however, be embodied in many different forms and should not be
construed as limited to the embodiment set forth herein; rather, this embodiment is provided so that
this disclosure will be thorough and complete, and will fully convey the scope of the technique to those
skilled in the art. Like numbers refer to like elements throughout. Referring to Figure 1, an embodiment
of an outer wellhead member 11 is illustrated. In this embodiment, the outer wellhead member 11 is
positioned within a landing sub connected to well pipe positioned below a high pressure wellhead
housing. HowB9aM thd Histéschime e Aoy ¢ h?ayreb%ﬂlﬁfbwbw@fﬁ%sagin@%%ﬂﬁ@r housing
having an axig| Rfend8 bEh@atiakhore Hirldhe aldemuelingas manaher hi-bas AtRe/Iqrd shoulder

15 located within it. In this embodiment, the tag/load shoulder 15 is a circular ledge located at a

junction betwBRos RS v eEpEdsdutsh rah Shtrofi e erurp ardll beatharauaiyAd somamistsdiaifeter lower
portion of theyaare,fi3.dhikis SNBQHNSNhEH{RAFIGINTtd fHissealraedy the auterweluaagmember 11
and is positioned on the tag/load shoulder 15 of the bore 13. The lower surface of the load ring 17 is
substantially BEehiR itk BsHH B0 tag/load shoulder 15. The upper surface of the load ring
17 is conical and forms a generally upward facing shoulder 19 that inclines relative to an axis of the
bore 13. A refaifigrifig go2Hi gaueokitianeababinenand angagedveliticdiadoadding 1¢ ittuspatsthin the
osition of the lgad ring 17 on the tag/load shoulder 15. The bore 13 also has an anpular gverpull
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shoulder 25. hasthig anakddibeeat, the ovelpull shoulder 25 declines relative to the axis of the bore 13 of
the outer wellhead member 11 at an angle of thirty degrees. In alternate embodiments, the overpull
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shoulder 19 o ad ring 17 in the outer member bore 13 (Figure 1). A centralizer/overpull
assembly 41belemothettagoad slianlslenbiih&athimembediagnhdlmwieepidhieersg 3% isrfarzedmbodiment,
the centralizer/Qv a I GaARY! retaines [ | ring 45
positioned W;Bﬂq%\ (g)rrﬁ%glrl\lﬁ l%%?%ggsi 47 onp(gh%égc?)rl%er s%@a@:e ((%,1 ?ﬁ%ﬁﬁnﬁteﬁra(\gv%é%m%&a%e Iﬁél%{n;%b%trl(gzg. As
illustrated in thigeres vf the bprsel eamrtlof $h€a‘eﬂtéﬂ1@haﬁ g gmwgi@smﬁpédcm'a@nm@@nﬁmm with a
portion of th‘?ﬂé’%‘éﬁé %&“iﬁ?ecgo é%ﬁ?ﬁ% %ﬂﬂeﬁ@&ﬁ%a%‘?%ﬁa%ﬂ@?ﬂ%ﬁd‘T&&%@'8MWQ% ppgy wellhead

member 29. The lower end 49 e retainer ring 43 is conical and declines at an angle relative to the
axis of the bére gteafuleshmidsnéithedd thasntrabodimenthithe avodinle shotidanierdestings of the

retainer ring 4g Geclineg aLan %EI*%% %Ué"ﬁg %?%%e&x{&la\%ﬁﬂgawﬁlé%@ei’fltf‘%P&He%ﬁe&é’fo?‘e inner

wellhead member 29. A select distance below the retainer ring 43, the diameter of t
thirty degrees. In alternate embodiments, the overpull shoulder 25 declines relative to

the axis of the bore 13 of the outer wellhead member 11 at an angle between thirty

degrees and sixty degrees.




inner wellhead member 29 slightly decreases, thereby forming a generally downward facing shoulder
53. The diameter of the inner wellhead member 29 increases a select distance below the downward
facing shoulder 53, thereby forming a generally upward facing shoulder 55. In this embodiment, the
generally upward facing shoulder 55 inclines slightly upward at an angle relative to the axis of the bore
30 of the inner wellhead member 29. As illustrated in Figure 3, in this embodiment, the
centralizer/overpull ring 45 is a split ring hai/?ilggﬁan annular band 57 with a plurality of resilient finger

members 59 @Rt&MRAhJVERDFAH HRERRIAAr oithire Bsneiieroysbszdamemhsgibl oHbtire 1) from

the axis of thaibara:P qhthainesr wallheadmembeb<d36 fars 2aallsk!ike.MambeE RS
embodiment, there are six finger members 59 positioned around the diameter of the annular band 57,

each finger SOTRATY 487488 Aok ARRAdIBYS SBElE0s PheatingraBesr s dBRstESETBverpull ring

45 decreasegigrastne aanplamhbantes AR dinaahHReMoass59 Fhemrbxiaemipsa gapsdally upward
facing shoulder 61. The upward facin%shoulder 61 is substantially geometrically complimentary to the

downward fatiey dfodildelstisemRofimenty diereds o orpiny alfhead imapbaelpad shawder, in this

embodimentathegeninalizarp veamsingdmbeconpriEedigihrinner wellherehmenspans® by a
plurality of fasteners 63 that extend through a plurality of apertures 64 in the annular band 57 portion

of the ring 4520H4R thedihifan WaheAl FkEsd: ptiond 1 phdrecinastonedhgid migehendtbers 59
are conical afigedegliR ™ anoleariMiveds thermxis afdhebpir.s0saliResnaarvelihand member. The
upper ends 65 of the finger member 59 are substantially geometrically complimentary to the lower end
49 of the retdMEF ARGAST pf thisbSolotiment, the upper ends 65 of the finger members 59 decline at
an angle of thirty degrees relative to the axis of the bore 30 of the inner wellhead member 29. The
engagementlhethee dinthatadgladidivecrend 48adf the refaikemdngtéd andiibeitppew et of the
finger membr%rs %9 IigB't? the de rﬁje to which][%-:lg gr%ﬁer E:e ers 59 extend rlTﬁia y o;ﬁ%/ard from the
inner wellhedd" MerhBer Qﬁ‘g@fon e RN eter St theenih eanp iSHS3 G e hEPElihead
member 29. fipdoapphoekids 65. olihéifingabsianeherehbQpperalatfmitbstfantdbydeamonically
complimentary to the generally downward facing overpull shqulder 25 in the, recess 23 of the outer
wellr?ead mem %?ri}fﬁyhéq%%%tp 8?\@6‘7’05?&%&&3%@? Bgﬁg%%epﬁ%ﬁa%f%ie% tiaIB8Foverpull ring
45 is inclineovatlhendngbenteinive tatheubarewfithedXxise3dwethmifiserofieht ¢éeat mamBsriz9 and is

substantially geometrically complimentary to the upward facjng shoulder 55 in the inner wellhead
member 29. 7 glﬁ%s%?égtzﬁsﬁi VigH ﬂ nd¥?1v§n|‘r’1vl |£ %ﬁ%&%%sgﬂﬁgefn%z el lgasrﬁejﬁtﬂggr 29 prior to
tripping the ittnax avedlndalierberaB6rdlintimibe voellkeadatibaddmomibae Liddridlyrddyningrd
centralizer/oyerpull ring 45 is. fully_expanded, with the oyter diameter of centralizer/overpull ring 45
being greate};aﬁ%ga% 118? (gﬁ B(a)dl %efh%/7olﬁt(§}rlb éﬁ% g%ié'?[ &F ﬂ%eg}ﬁgﬂé/ e%o%’ﬂlli’gﬁ%%%ii ?h%’?n%‘f%‘illhead
member 29. fheithe shopddwatel? pdsitio toahrigdr7potieniafdhdalder 8ndAtheflidhd ratgiderising 43
abuttingly coptacts.an inner pqrtion of th re of the finger members 59, thereby limiting the
extent to wh@ﬁlfﬁg%%&;{rlongae%nal 58} ,@hgéogétéﬁﬁﬁg%ﬁfﬁ?pﬁmg%%% tin@ﬂw r%ﬁh‘@‘g@ﬁ’? mber 29. As
illustrated inrkégabver bpfroM (Regtrip-1i position (Figure 4), in operation, as the inner wellhead member
29 is tripped into the well, the centralizer/overpull ring 45 makes contact with the surfaces of the bore
13 of the outer wellhe r IS, GOmp into the annular s 47 on the outer
surface of the inner Wgﬁé%j\&ggr%%m ee?%ﬁ azsﬁth% clgle%r%g ggb&%rfﬁﬁfﬁrﬁ%}egﬁ%&%g |2%ee§ %?é inner
wellhead méelper 4 itpadermgerSwelinébid mrebodendt, Wihawntrelineyen enpribersemdlard in the fully
compressed,position within. t f the fj : ers.h9 are not in
abutting contact with the Ilt(t)a\}vﬁél:r?efﬁ%eélgé §fz '315 %ﬁ%ﬁ%gﬂﬁﬁ%&g@ﬁﬁ%ﬁﬁﬁﬁﬁ gﬁ églpr)l t?(ﬁween them.
As the innerapieiliae agaersnieorothe fintesr sovfase doihtbehmbareveBhtd fingasbemePiberd $9 of the
centralizer/qugaull.ing 45glidip e ' 7 carri the outer we member 11
and positioned on teﬁe tag?oad s‘r?%al 15?%%j tﬁf%%r%?%;.e ‘Y’he %nﬁgge;r)syrﬁgsﬁ%oé% ég %%%%gg
centralizer/ceaitpeiwiitly 2Bosbintaef the lower sndface, ahthebaduistadd vnel faotetormainbensitg radially

inwand into iiegess AL, PRI RTIIERIAG S © be1s SPuallNNg NS 43
centralizer/ ve;p%ifring 4&% to mo(\a/eﬂbeﬁiowt e Iload rﬁ%ﬂ%@rﬁ% eAllt ?a%%g%é% g]l%% egrgl‘?. '
conical and declines at an angle relative to the axis of the bore 30 of the inner
wellhead member 29. In this embodiment, the lower end 49 of the retainer ring 43

declines at an angle of thirty degrees relative to the axis of the bore 30 of the inner

wellhead member 29. A select distance below the retainer ring 43, the diameter of the
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As illustrated by Figure 1, as the inner wellhead member 29 further enters the bore 13, the load ring 35
of the inner wellhead member 29, and in particular, the load shoulder 37 lands on the load shoulder 19
of the load ring 17 on the outer wellhead member tag/load shoulder 15. The inner wellhead member
29 moves downward relative to the outer wellhead member 11 until the load ring 35 of the inner
wellhead member 29 is fully engaged with the load ring 17 of the outer wellhead member 11, and the

inner wellhead member 29 is in a set position within the outer wellhead member 11. In addition, as the
inner wellheatt#ReHieidiczd menber dS skl feraetothsecbyrRamea gansiahnde1avand

centralizer/ovgitdl @zsgaebiys4 rnoyesdRVaMAWMEh iheragualingas mephes 234t the
centralizer/overpull ring 45 reaches the overpull recess 23. When the inner wellhead member 29

reaches the sHsiB&siMothEedatvanvar dvensiharyers ditheiehe fuanreagrea iy vereed 23, the
resilient finger,BgiRIa RS abtharenializerayespultiingAersxpanadialbiautnaidiandsnto the

overpull recess 23, thereb movin%the centralizer/qverpull assem%y 41 to an expanded position.
Once fully entysy8es BHEbhEPARIY GhvAN ARSI ESIHSALe he @eeros7hs hasacudirtlesstthe inner
wellhead merybBRe2d i8dmB&Ntact with the generally upward facing load shoulder 19 of the load ring 17
of the outer wellhead member 11. A downward load on the inner wellhead member 29 transfers from
the inner wellheag memher load shquider 31 through the load ring 35, the load ring 17, and into the
outer Wellhea/asnﬁ %H@?@aﬂ?l%i%‘%%%ul@em%.e br% Hb%ht?hetﬁ%n\t/g%%ﬁ SY?FPél%uﬁn éssfﬁnag Is an
indication thadpheringdfaviaghaadnmeariend Shasiprapsidyatiet withisilivat didgewatinbar f@mber 11.
As a further assurance, the operator can a selected overpul overpull is g.test where a lifting
force is appli§S B THE HORITG? iﬁa%afﬁy)iﬁ%é?\%’gllﬁlgﬁl a%%?gglelsréé}. Wﬁe%i Fnétt?glggfepo ition, the
upper ends 6fopi the firges fkesrinets IO odf tHeicratratlbemal erpubeir@P45 fesmvatbati¢hdikecess 23 on

the outer WeIIheag member 11.. the generally downward facing, shoulder 25 of the rec 23. In order
to perform a5V Bﬁllﬁitgéstg%% Hﬁ%ﬁgiﬁ?‘fgraﬁ?eﬂﬁeé%g%% ebreﬁﬁglgj ?8%%’??;9 p%%’l |%%Zﬁde in the set
position withididhe:feord &3 ahtngaobied Ve lkehdingmEbdihg aapapal ddatcmashappliiecsiotthe inner
wellhead me%eiﬁnghe inne ) eIIhe{adlme/mber initia}@/ Jnoves upwar reelﬁlti\ﬁ? %qbtf;l% outer
wellhead merber 11U lﬁlle{ﬁléoup\g FERGR BB S B mrg"é% memoere 59 o1 the ¢en raﬁlzeﬁoverpull ring
45 abut agaidgt tiheng dimgrally dobensniddtheethy torating lashacddy Apwhtt dacog sbdAdde defined
overpull force, for example, .120,00Q pounds, is necessary to move the finger. members 59 of the
centralizer/O\?%l}%u Wﬁ%& ér%ll ia 9@1%%@%%3%%@&%& 2P0 %at}tl] ng(r)x\%\l}% Wg%l%é?n S 29,
thereby movidepthe e ritralizestovbdpti B Ying te inseretcitted @Os(liogure Horeforelltseravgrator will pull
upward a fraction of that.amount,.for e afglgple 60,000 pounds,.to determine if t led upper ends
65 of the fing%ellrglrlrr@r]irilﬁrelr%l 4] ﬂﬁiér%%rhtra |z%erl7g\%eirzﬁf?ﬁ rler{Bu ar g'aiﬁtﬁ%?ﬁ%%%%g%?}%én&eép generally
downward fasicithead methsoioRddiey 2phirthieyref éascdrd foth éhpti bxiprdatic clgghsanglureBtyttah further

upward movement of the irﬁﬁer Welkhegg @gmber.ZQ, tp{ﬁ indic%tgst at hefgcentralize[{ﬁvgpull ring 45
e

. apg. ICS c.annu 3q | 101 c rin and in € Inner we
is located coffee yand,fﬁ efore, feotner WA mem eg IS locate correct‘fﬁ/ Wlﬁﬂn the outer

wellhead memé&abdri2andlhasippepenysset. ofttkeofirgatan eabdisefsiac kofict enndedglatinth

centralizer/oyer é"}e?st?$é‘}%'§}l‘éla?<fst*6§ B{S%‘?f?é @f%?!ﬂl%einr%%%/ %Eﬁ}bgdl%‘%%%@tﬁ%gﬁ pet
wellhead membBer With' a’load ring and an activation ring to prevent the load ring from p? maturely
activating. Nendstéfiofigty foaermgmbeardsactieatibstaingd yhedomatribel in corpuliatedanythothe present
technique are known in the.ast. For.example, the ceptralizer/overpull,.assembly 41 %th resent
technique co%)l‘éf reerllﬁic%ép%fra & é%vfi‘fﬂeé Haﬁg%%r' &J%%Héss%ﬁlgto é?&?gtéelg AR A %lé e§ Iﬁg}.t ,380,607,
herein incorfgéethbinbefs hdeciini sientinefyle lof shicty ate greds adiatisnatct s cendrafiter kmrerpull
assembly 41 _would extend radjally, outward he inner wellhead member tq prevent side loading of
the load ring3(\)€{r (#c |\/ea'f?8ﬁrrm%gﬂgﬁ%p?§rrﬁ§ 6r£eg)ac i\ll%ﬁgﬁagfs%een{:)% V‘ﬁ?ﬁa _%Snéﬁrg ‘lj%eerr%l\aerpull
assembly 4146f dhi¢hpresainttatig it enth dyealppdoeends 65 of the finger members 59 limits the

degree to which the finger members 59 extend radially outward from the inner
wellhead member 29 beyond the diameter of the enlarged portion 33 of the inner
wellhead member 29. The upper ends 65 of the finger members 59 are also
substantially geometrically complimentary to the generally downward facing overpull

_ shoulder 25 in the recess 23 of the outer wellhead member 11. The lower end 67 of




incorporated on an inner wellhead member that does not include a load ring or a load shoulder. For
example, the centralizer/overpull assembly 41 of the present technique may be incorporated on an
inner wellhead member that does not have a load ring or a load shoulder, and the centralizer/overpull
assembly 41 may be used to perform and overpull test to indicate that the inner wellhead member is
properly positioned within an outer wellhead member. The technique has significant advantages. The
centralizer/overpull assembly acts as an indicator to an operator that the inner wellhead member is

properly posi%rf”é’cﬁ“x‘z%ﬁfhﬁ’ﬁriﬂes bR M e serirRbigeT avrighamg #ad THIaRI S0 assembly

acts as a centfalizernsoliy evesbside eading ane HeRalsaatiaitr i Rlead sagtmaasyre that a
load ring is propa?ﬁgil set. In the drawings and specification, there have been disclosed a typical

preferred em&S. Bty fruRiimshiry, ntarRBaEh Bpeerhouldss adhpmsE AEns are used

in a descriptivemdasgoonly and not for purposes of limitation. The technique has been described in
considerable detail with specific reference to these illustrated embodiments. It will be apparent,
however, tha}\vqﬂgs%rsa{n&)d|f|ﬁ9t|on%apnd tﬁhan.?je? can Pa? ma tW|th|n the spirit and s (gg%%of the

technique as describe m%e%‘rrggding sﬁel&llgat(i)gr?nan asose{l?olrlfﬁ%‘?ﬁ 8 \ﬂﬁlg s. WHAT IS

CLAIMED ISprior to tripping the inner wellhead member 29 into the outer wellhead member 11
(Figure 1), the centralizer/overpull ring 45 is fully expanded, with the outer diameter
of centralizer/overpull ring 45 being greater than or equal to the outer diameter of the
enlarged portion 33 of the inner wellhead member 29. In the expanded position, an
outer portion of the lower end 49 of the retainer ring 43 abuttingly contacts an inner
portion of the upper ends 65 of the finger members 59, thereby limiting the extent to
which the finger members 59 extend radially outward from the inner wellhead

member 29.

As illustrated in Figure 5, from the trip-in position (Figure 4), in operation, as the
inner wellhead member 29 is tripped into the well, the centralizer/overpull ring 45
makes contact with the surfaces of the bore 13 of the outer wellhead member 11 and
is compressed into the annular recess 47 on the outer surface of the inner wellhead
member 29 as the centralizer/overpull ring 45 centralizes the inner wellhead member
29 in the outer wellhead member 11. When the finger members 59 are in the fully
compressed position within the recess 47, the upper ends 65 of the finger members 59
are not in abutting contact with the lower end 49 of the retainer ring 43, thereby

resulting in a gap between them.

As the inner wellhead member 29 is further lowered into the bore 13, the finger
members 59 of the centralizer/overpull ring 45 slidingly engage the load ring 17
carried by the outer wellhead member 11 and positioned on the tag/load shoulder 15
of the bore 13. The finger members 59 of the centralizer/overpull ring 45 contact the
load ring 17, thereby pushing the finger members 59 radially inward into the recess
47, further compressing the fingers members 59, allowing the centralizer/overpull ring

45 to move below the load ring 17 and the tag/load shoulder 15.




1. A wellhead assembly comprising an outer wellhead member (11) having a bore (13), the bore (13)
having a first profile portion (15) and an annular recess (23), a tubular inner wellhead member (29)
adapted to be lowered into the bore (13) of the outer wellhead member (11), characterized by: a
centralizer/overpull ring (45) positioned on the inner wellhead member (29), the centralizer/overpull
ring (45) having a lower band portion (57) and a plurality of resilient finger members (59) extending
upwardly therefrom%y;%e W%Iurality of resilient finger members (59) each being separated from one

another by a $1®il{g hyiddsered expsdrostwasiiba LmsaRstRE BYtReren o the BRite vellnead
member (11) fig-gesiaiih e snuahwaiieadmesataedA3) vathindhe hetrik3) ms thaiisnaiyelihead

member (29) is lowered through the bare (13), wherein the recess (23) of the guter wellhead member
(11) is adaptet] t57eaRdhoptLIaREIdsT L nbailngd iR Bt (Bop Uit BEHbe R bibvement of

the centralizef{gnespulldinget4s). tRNABIG MRURM@IEdasEPY e twetwwelherdveember (29). 2.
The wellhead assembly of claim 0, wherein the wellhead assembly further comprises: the upper ends

(65) of the plOfity ¥t dnemhge! Muribie lesd) Eagity o Eynieartapeisad manetedd ©3) having a

conical taper i@ inghilsiantinl e etrically sampimeniaiethseanigal taped aidhedepper ends
(65) of the pluraljty of resilient finger. members (59), the conical tapers_abuttingly contacting one

another in an"BIEIAN I TBERBEN 2 %3S THeA SRS AR Suthisl, Bt Owirh ettt Fdihedd assembly

further comprig@Rion, as the inner wellhead member 29 moves downward relative to the outer
wellhead member 11, the centralizer/overpull assembly 41 moves downward with the
inner wellhead member 29 until the centralizer/overpull ring 45 reaches the overpull
recess 23. When the inner wellhead member 29 reaches the set position, the
centralizer/overpull ring 45 simultaneously reaches the recess 23, the resilient finger
members 59 of the centralizer/overpull ring 45 expand radially outward and into the
overpull recess 23, thereby moving the centralizer/overpull assembly 41 to an

expanded position.

Once fully engaged, the generally downward facing load shoulder 37 of the ioad ring
35 of the inner wellhead member 29 is in contact with the generally upward facing
load shoulder 19 of the load ring 17 of the outer wellhead member 11. A downward
load on the inner wellhead member 29 transfers from the inner wellhead member load
shoulder 31 through the load ring 35, the load ring 17, and into the outer wellhead
member tag/load shoulder 15.

A reduction in the weight of the running string is an indication that the inner wellhead
member 29 has properly set within the outer wellhead member 11. As a further
assurance, the operator can apply a selected overpull. An overpull is a test where a
lifting force is applied by the running string to the inner wellhead member 29. When
in the set position, the upper ends 65 of the finger members 59 of the
centralizer/overpull ring 45 rest within the recess 23 on the outer wellhead member

11.

As illustrated by Figure 6, and as previously discussed, the upper ends 65 of the finger

members 59 of the centralizer/overpull ring 45 are geometrically complimentary to




a retainer ring (43) positioned on the inner wellhead member (29) above the centralizer/overpull ring
(45), the lower end (49)of the retainer ring having a conical taper that is substantially geometrically
complimentary to the conical taper of the upper ends (65) of the plurality of resilient finger members
(59) such that the retainer ring (43) limits the extent to which the plurality of resilient finger
members(59) extend radially outward from the inner wellhead member (29). 4. The wellhead assembly

of claim O, wherein the conical taper_of.the r ends (65) of the plurality of resilient finger members

(59) and the é%%f%eéllefgggrd8ﬁﬂg¥§:£a§§n@§§1%ﬂ§eér%$e# ﬂb%\ﬂ’é%ﬁ%%’ deGrRESI0PEHULY Aes relative

to an axis of thedpoikt(ldytefitie:da ke igibieand e bamibdy .25. Ehgopelhaadiassedlyef claim O,

wherein the wellhead assembly further (‘30 ises: the er.ends (65) fthe‘égluraéig/ of resilient finger
g apse a8 Pifatts

members (59FhAYREE i el 20 T PR QDo IEMP S i iey s
substantially gedieeticaity innenplisiiteidryninibe egindtieairtiepeweliibeduppaibends (@fijfthe plurality
of reslent inier SRSt ERAl 15 GCSHISSI ARSI ABMKRY SROIRLTA S AR f.n overeul
finger members 59 of the centralizer/overpull ring 45 abut against the generally
downward facing overpull shoulder 25 of the recess 23. A defined overpull force, for
example, 120,000 pounds, is necessary to move the finger members 59 of the
centralizer/overpull ring 45 radially inward into the recess 47 on the inner wellhead
member 29, thereby moving the centralizer/overpull ring 45 to a retracted position.
Therefore, the operator will pull upward a fraction of that amount, for example,
60,000 pounds, to determine if the angled upper ends 65 of the finger members 59 of
the centralizer/overpull ring 45 are abuttingly contacting the generally downward
facing overpull shoulder 25 of the recess 23. If the pull upward does not result in
further upward movement of the inner wellhead member 29, this indicates that the
centralizer/overpull ring 45 is located correctly and, therefore, the inner wellhead

member 29 is located correctly within the outer wellhead member 11 and has properly

set. The operator can then slack off the weight.

The centralizer/overpull assembly 41 of the present technique may also be
incorporated on an inner wellhead member with a load ring and an activation ring to
prevent the load ring from prematurely activating. Non-stationary load rings and
activation rings that may be incorporated with the present technique are known in the
art. For example, the centralizer/overpull assembly 41 of the present technique could
be incorporated with a hanger such as that disclosed in U.S. Patent No. 7,380,607,
herein incorporated by reference in its entirety. In such an embodiment, the
centralizer/overpull assembly 41 would extend radially outward from the inner
wellhead member to prevent side loading of the load ring or activation ring and

premature activation of the load ring.

The centralizer/overpull assembly 41 of the present technique may also be
incorporated on an inner wellhead member that does not include a load ring or a load

shoulder. For example, the centralizer/overpull assembly 41 of the present technique
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6. The wellhead assembly of claim O, wherein the wellhead assembly further comprises: a retainer ring
(43) positioned on the inner wellhead member (29) above the centralizer/overpull ring (45), the lower
end (49) of the retainer ring (43) having a cylindrical taper that is substantially geometrically
complimentary to the cylindrical taper of the upper ends (65) of the plurality of resilient finger members
(59) such that the retainer ring (43) limits the extent to which the plurality of resilient finger members
(59) extend radially qutward from the inner wellhead member (29). 7. The wellhead assembly of claim
0, wherein th&l&%}?ﬁﬁe QTRAGEF LR IS EA LS8 59 TR e Bk Ay RA BT K& REbers (59)

and the cylindsigakippeicof 4he reeesatiAR) s apgledaiveen Bhopowresand fafdagrees relative to
an axis of the bore (13) of the outer WeIIJ;uead m%gﬁerﬁl). . The wellhead assembly . of claim O,
wherein the cRYRIRZAFFOVRIBHIFRISY s s ARGV ARG r BISEVS T tREP R ROSHINISA Wihber (29).

an outer wellhead member.

The technique has significant advantages. The centralizer/overpull assembly acts as
an indicator to an operator that the inner wellhead member is properly positioned
within the outer wellhead member. Additionally, the centralizer/overpull assembly
acts as a centralizer to prevent side loading and premature activation of a load ring to

ensure that a load ring is properly set.

In the drawings and specification, there have been disclosed a typical preferred
embodiment of the technique, and although specific terms are employed, the terms are
used in a descriptive sense only and not for purposes of limitation. The technique has
been described in considerable detail with specific reference to these illustrated
embodiments. It will be apparent, however, that various modifications and changes
can be made within the spirit and scope of the technique as described in the foregoing

specification and as set forth in the following claims.
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9. The wellhead assembly of claim 0, wherein the centralizer/overpull ring (45) is carried in a cavity
(47) on the inner wellhead member (29) and has an outer diameter greater than the inner diameter of
the first profile portion (15), but retracts inward into the cavity (47) when moving past the first profile
portion (15). 10. A method of assembling a wellhead assembly, the method including: providing an
outer wellhead member (11) having a bore (13), the bore (13) having a first profile portion (15) and an

annular rece%ﬁ%ﬁ) %%ﬁﬂgﬁ% wellhead member (29), and a resilient retractable and expandable
centralizer/overpull ring ned on the inner wellhead member (29); lowering the inner
wellhead member (29) into the outer wellhead member (11) with the centralizer/overpull ring (45) in an
expanded run-in positivallhead cpentbky wmwlﬁegwemwrmdlmﬁiMmh@césb (@R ¢he inner
wellhead (29 t9,contac [ II r ( %?w the bore (13) a inner
wellhead %e}n(%é 1 9%% owe¢ ?ﬁ%g{t] 21 o%u?tse é’a§ Qn er ﬂ\ ana %v{/(ﬁ%% g%ﬁher wellhead
member (ZQ)W%MWalﬂ@Qdmepdmtléﬁ%ﬂﬁmtﬁﬁbtglheﬂweﬂhéadtmmlbere(lla) efpbading the

centralizer/oygrpull & ﬂ%é&?ﬁéﬁfﬁ’ }h@ %%?a@gﬁ § outer wellhead member (11). 11. The

wellhead assembly of claim 0, w e centra 1zer/overpull ring (45) comprises:

a centralizer/overpull ring (45) positioned on the inner wellhead member (29), the
centralizer/overpull ring (45) having a lower band portion (57) and a plurality of
resilient finger members (59) extending upwardly therefrom, the plurality of resilient
finger members (59) each being separated from one another by a slot (60) and biased
to expand outward to engage the bore (13) of the outer wellhead member (11) to
center the inner wellhead member (29) within the bore (13) as the inner wellhead
member (29) is lowered through the bore (13), wherein the recess (23) of the outer
wellhead member (11) is adapted to receive the plurality of resilient finger members
(39) and oppose axial movement of the centralizer/overpull ring (45) to enable an

upward test pull of the inner wellhead member (29).

2. The wellhead assembly of claim 0, wherein the wellhead assembly further

comprises:

the upper ends (65) of the plurality of resilient finger members (59) having a conical
taper and the recess (23) having a conical taper that is substantially geometrically
complimentary to the conical taper of the upper ends (65) of the plurality of resilient
finger members (59), the conical tapers abuttingly contacting one another in an

overpull position.

3. The wellhead assembly of claim 0, wherein the wellhead assembly further

comprises:

a retainer ring (43) positioned on the inner wellhead member (29) above the
centralizer/overpull ring (45), the lower end (49)of the retainer ring having a conical
taper that is substantially geometrically complimentary to the conical taper of the

upper ends (65) of the plurality of resilient finger members (59) such that the retainer
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a lower band portion (57) and a plurality of resilient finger members (59) extending upwardly
therefrom; and wherein the method further comprises: applying an upward force on the inner wellhead
member (29) once the inner wellhead member (29) is properly positioned within the outer wellhead
member (11), thereby engaging the plurality of resilient finger members (59) with the recess (23) of the
outer wellhead member (11), thus opposing further axial movement of the centralizer/overpull ring (45)
relative to the oute{%(zllhead ember (11)‘%2ereby indicating proper location of the inner wellhead

member (29).£2 ‘r??é%f){g" SPLRRD, Wit eifeumivaly 0t SFrabeRh SRt RERERMY comprises

a conical tapesxeshdhadifipeoeidsd Gohofibempbiratitthefd esthendrfinger members (59); and wherein the
recess (23) comprises a conical taper, substantially geometrically complimentary to the conical taper

of the upper ends (65) of t lyrality of resilient finger mempers (59); and the method further
comprises: a&tting%nﬁgglr%at Sesgl%%llga(f g%érpoﬂfaﬁieleﬂ%ﬁlereeﬁ?}g %‘?ﬁﬁ?&%‘%& S?értsasilient
members (59§t cbthtre phicalitepdr refilent ctess (@8 vtren( 8¢ apivtre fordeaistapplief] tiethe inner

wellhead member (29)\when the inner wellhgad membe is properly. positioned.within the outer
wellhoad merher 1)) 5 A B R i T g (3 on
the inner wellberad Idkofibes ¢26) atmdiheahenceritealizEr/overpull ring (45); and engaging the retainer ring

(43) with the centralizer/overpull ring (45) to limit to extent to which the centralizer/overpull ring (45) is

radially expandable piwarhe B e Welthead MRmBEHEWellhead assembly further

comprises:

the upper ends (65) of the plurality of resilient finger members (59) having a
cylindrical taper and the recess (23) having a cylindrical taper that is substantially
geometrically complimentary to the cylindrical taper of the upper ends (65) of the
plurality of resilient finger members (59), the cylindrical tapers abuttingly contacting

one another in an overpull position.

6. The wellhead assembly of claim 0, wherein the wellhead assembly further

comprises:

a retainer ring (43) positioned on the inner wellhead member (29) above the
centralizer/overpull ring (45), the lower end (49) of the retainer ring (43) having a
cylindrical taper that is substantially geometrically complimentary to the cylindrical
taper of the upper ends (65) of the plurality of resilient finger members (59) such that
the retainer ring (43) limits the extent to which the plurality of resilient finger

members (59) extend radially outward from the inner wellhead member (29).

7. The wellhead assembly of claim 0, wherein the cylindrical taper of the upper
ends (65) of the plurality of resilient finger members (59) and the cylindrical taper of
the recess (23) are angled between 30 degrees and 60 degrees relative to an axis of the

bore (13) of the outer wellhead member (11).

8. The wellhead assembly of claim 0, wherein the centralizer/overpull ring (45)

is fixed axially relative to the inner wellhead member (29).
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14. The method of claim 0O, further comprising: providing a load ring (35) on the inner wellhead
member (29) above the centralizer/overpull ring (45); and engaging the load ring (35) with the first
profile portion (15) of the outer wellhead member (11) simultaneously with expanding the
centralizer/overpull ring (45) into the recess (23) of the outer wellhead member (11).

9. The wellhead assembly of claim 0, wherein the centralizer/overpull ring (45)
is carried in a cavity (47) on the inner wellhead member (29) and has an outer
diameter greater than the inner diameter of the first profile portion (15), but retracts

inward into the cavity (47) when moving past the first profile portion (15).
10. A method of assembling a wellhead assembly, the method including:

providing an outer wellhead member (11) having a bore (13), the bore (13) having a
first profile portion (15) and an annular recess (23), a tubular inner wellhead member
(29), and a resilient retractable and expandable centralizer/overpull ring (45)

positioned on the inner wellhead member (29);

lowering the inner wellhead member (29) into the outer wellhead member (11) with

the centralizer/overpull ring (45) in an expanded run-in position;

retracting the centralizer/overpull ring (45) into a recess (47) on the inner wellhead
(29) due to contact of the centralizer/overpull ring (45) with the bore (13) as the inner

wellhead member (29) is lowered into the outer wellhead member (11); and

when the inner wellhead member (29) has reached a desired position within the outer
wellhead member (11), expanding the centralizer/overpull ring (45) into the recess

(23) of the outer wellhead member (11).

11.  The wellhead assembly of claim 0, wherein the centralizer/overpull ring (45)

comprises:

a lower band portion (57) and a plurality of resilient finger members (59) extending

upwardly therefrom; and wherein the method further comprises:

applying an upward force on the inner wellhead member (29) once the inner wellhead
member (29) is properly positioned within the outer wellhead member (11), thereby
engaging the plurality of resilient finger members (59) with the recess (23) of the
outer wellhead member (11), thus opposing further axial movement of the
centralizer/overpull ring (45) relative to the outer wellhead member (11), thereby

indicating proper location of the inner wellhead member (29).
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12.  The method of claim 0, wherein the centralizer/overpull ring (45) further
comprises a conical taper on the upper ends (65) of the plurality of resilient finger
members (59); and wherein the recess (23) comprises a conical taper, substantially
geometrically complimentary to the conical taper of the upper ends (65) of the

plurality of resilient finger members (59); and the method further comprises:

abuttingly engaging the conical taper of the upper ends (65) of the plurality of
resilient members (59) and the conical taper of the recess (23) when the upward force
is applied to the inner wellhead member (29) when the inner wellhead member (29) is

properly positioned within the outer wellhead member (11).
13.  The method of claim 0, further comprising:

providing a retainer ring (43) on the inner wellhead member (29) "above the

centralizer/overpull ring (45); and

engaging the retainer ring (43) with the centralizer/overpull ring (45) to limit to extent
to which the centralizer/overpull ring (45) is radially expandable outwardly from the

inner wellhead member (29).
14.  The method of claim 0, further comprising:

providing a load ring (35) on the inner wellhead member (29) above the

centralizer/overpull ring (45); and

engaging the load ring (35) with the first profile portion (15) of the outer wellhead
member (11) simultaneously with expanding the centralizer/overpull ring (45) into the

recess (23) of the outer wellhead member (11).
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