COMBINATION WELL PIPE CENTRALIZER AND OVERPULL INDICATOR Field of the Invention:
10001] This technique relates in general to centralizers for centering well pipe strings in wellbores,
and, in particular, a well pipe hanger centralizer and overpull indicator. Background of the Invention:
10002] 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 casing
from side lo@ingBIN ARDQA WIS PIREVGHINGSA IASIRCANID GEHRPUILENNDIEC ATO®RION 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 clahifJPEHS YEBHME and in some applications the centralizers were formed right on to or

slipped over the rod or tubular. Many centralizers use slotted hodies which may potentially scratch
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centralized an(iil set. The foIIowingl{echni% e may solve one or mor of theﬁerpdr.oblems. Summary of
the Inventioﬂv'e bores, and, in particular, a well pipe hanger centralizer and overpull irdicator.

Background of the Invention:

[0002] 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 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. Many centralizers
use slotted bodies which may potentially scratch sealing bores.

[0003] 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.



[0004] In an embodiment of the present technique, an outer wellhead member has a bore containing at
least one conical generally upward facing load shoulder that inclines relative to an axis of the bore.
The outer wellhead member also contains an overpull recess having a generally downward facing
ovemull shoulder positioned below the at least one generally upward facing load shoulder. An inner
wellhead member is landed in the outer wellhead member. The inner wellhead member has at least
one conical downward facing load shoulder that inclines relative to an axis of the bore. A load ring is
carried by the inner wellhead member for supporting the inner wellhead member on the upward facing
load shouldS"M2N3 L thed M EA%Kner profile that slidingly engages the downward facing load

shoulder of inner wellhead member and an outer profile that slidingly engages the upward facing
oad should RS S e RSB BEr S BELR g & G L B TS W A member or
movement beiyeen 2 fetiacied positian, whereln ine guter profile 5 spagedgadiplly inprd.from the
upward facingnload Enéul er, and an expaﬁd%é pgsi]t]%n Whereintthe outer proefrlle IS in engagement
with the upward. facing load sh 0 central vV, I ly is.carried e inner
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wellhead member, ring, for centralizing the inner well
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centralizer/ovemull assembly comprises a spring element and a centralizer/ovemull ring positioned

within a recesg Qsh gAY, SHITARE ARG InRFYEIpad MembereliRG LRRIAIFSL/RYABUN ring has a

generally upward facing ovérpull shoulder that is geometrically complimentary to the generally

downward faging eyemlihsheuidenieh theriuighyrelldaacmenehikr The cenitaliZeroveiRiliassembly
is carried by the inner wellhead member for movement between a retracted position and an expanded

position. Wheywtheatamesimeligad sirerapstminiiee landing Paskian ofe.aantalizeriavarpul assembly
is forced inward into the retracted position within the recess in the inner wellhead member. When the

inner wellheagriiastyats pieperbiiseidand thrdgadsipgoivity engagrd vibeheentializpsiomepell assembly
springs radially outward into the overpull recess in the outer wellhead member. In order to determine if

the inner walihead fadnbiendsibldaet iy clkendritnehasopeihpaspiofilcahao yBdngdl ysngages die the well
string connected to the inner wellhead member. The generally downward facing oveipull shoulder of
the recess iddvewaté favelihkad shember chibttinglsr cosltacid thengemenallyupwargfagiaghaverpull
shoulder of the centralizer/overpull ring, preventing upward movement of the inner wellhead member
and indicatinbdinghtiragnger the liipeaddniermzeloat dHoeld girg Hre itdrersitped position. Bhief
Description of the Drawings: [0006] Figure 1 is a vertical sectional view of an inner wellhead member,

load ring, ardadennglis egoveshii hssantsiyvshbeed imambaefososricmaithhst@issuterayediisdad member

and constructed in accordance with this invention.
position, wherein the outer profile is spaced radially inward from the upward facing load

shoulder, and an expanded position wherein the outer profile is in engagement with the
upward facing load shoulder.

[0005] A centralizer/overpull assembly is carried by the inner wellhead member, below
the load ring, for centralizing the inner wellhead member as it is lowered into the outer
wellhead member, thereby preventing the load ring from prematurely setting. The
centralizer/overpull assembly comprises a spring element and a centralizer/overpull ring
positioned within a recess on the outer surface of the inner wellhead member. The
centralizer/overpull ring has a generally upward facing overpull shoulder that is

geometrically complimentary to the generally downward facing overpull shoulder of the



[0007] Figure 2 is an isolated sectional view of the inner wellhead member of Figure 1, shown prior to
setting. [0008] Figure 3 is an enlarged view of a portion of the inner wellhead member of Figure 2.
[0009] Figure 4 is an enlarged view of a portion of the inner wellhead member and the
centralizer/ovemull assembly shown in the landing position within the outer wellhead member. [0010]
Figure 5 is an enlarged view of a portion of the inner wellhead member and the centralizer/ovemull
assembly shown in the set position within the outer wellhead member of Figure 1. Detailed

Description of the Inyention: 100111 Referring to Figure 1, an embodiment of an outer wellhead
member 11 R S¥RHE A IRROE b Jdifn SRR TBLiSF WEAREARSAERRNE L 17T Haiﬁbesa%l%nnected to

well pipe posifined beloya Hish aressurc wellioad housing, Hpuerst. uiaralhead member 11

may be a hlaﬁ IESsUrehsls gor StREY RSUES g ?‘lévn?g T R T L
When the inner wellhead member is in the landing position, the centralizer/overpull
assembly is forced inward into the retracted position within the recess in the inner
wellhead member. When the inner wellhead has been properly set and the load ring fully
engaged, the centralizer/overpull assembly springs radially outward into the overpull
recess in the outer wellhead member. In order to determine if the inner wellhead member
and load ring are in the proper position, an overpull is made on the well string connected
to the inner wellhead member. The generally downward facing overpull shoulder of the
recess in the outer wellhead member abuttingly contacts the generally upward facing
overpull shoulder of the centralizer/overpull ring, preventing upward movement of the

inner wellhead member and indicating that the inner wellhead member and load ring are

in the proper position.



[0012] As best illustrated in Figure 5, bore 13 has a tag/load shoulder 15 located within it. Tag/load
shoulder 15 is a circular ledge located at a junction between a larger diameter upper portion in bore 13
and a slightly smaller diameter lower portion of bore 13. Bore 13 also has an annular overpull recess
17 located within it, a select distance below tag/load shoulder 15. Oveipull recess 17 is formed by a
generally downward facing overpull shoulder 18 and a generally upward facing shoulder 19, with a
surface 20 that is generally cylindrical and concentric to the axis of outer wellhead member 11
extending therebetween. [0013] Referring again to Figure 1, an inner wellhead member 21 lands within

outer wellheBHShBSssEPtionpihe RIS embodiment. For example, inner wellhead member 21

may be a W@l}lq%iglre%?n er, suchr?s a CatSir:SgE anger Inner Wellf:ﬁ diqnem er 21 has a profile made up
of a load shbu UEChECR Py & S SHOMH RS BRI RE AT e LA ABRS s A 01 B8 outer
wellhead membertd, .15 smbodiment, heraie one ner wellhead membsnioad ghowlder 26 and
one outer wellhea memeerltag oa ys%omger > e number of load shoulders 15,55 Can vary. An
enlarged porti 7.0f i el e teﬁr %’r- ctly above load shoulder 25 has a diameter only
slightly Iess% %?1 t Sé%ﬁ#@ﬁéi%ﬁé?@%%%% 53%%6 Jﬁﬁ eferring to Figures 2 and 3, in the illustrated
embodimentygosplitiload sing.29simerniaeon e yellbead memkeri2hdasynpardpner wellnead
member 21 on outer wellhead member tag/load shoulder 15 (Figure 1). In this particufar embodiment,
load ring 2953, fing ayingfy upper portion 30 and a lower portion 31 connected to one another by a
thin band portion (not shown) that acts as a designed failure point. Ring 29 is positioned on a flange 32
that EXtendS{(f@G’éf]“ljﬁgiH&Vﬁfsdaﬁdefgé@r\M‘é%&lB?@%Wbﬁft%idﬂmﬁ{eie%ﬂeﬂﬂﬂ?& isipatlimited to
this particular embodiment. Load ring 29 has an external load shoulder 33 for mating with outer
wellhead member tag/load shoulder 15 (Figure 1). Load ring 29 has an internal shoulder 34 for mating
with inner wellhead member load shoulder 25. Internal load shoulder 34 faces upward and inward at
the same arjgwgsinnes wellhgas mresabestoad spouloe o2 thd aad g iBstaradshauldeias faces
downward and outward at the same angle as outer wellhead member tag/load shoulder 15 (Figure 1).
External loactshelitdeo33poi l eastnibiy 2hisvdinmetisidaedlig [andion teigiiaathsbatdderclihamdouter
wellhead member bore 13 (Figure 1). [0015] Referring still to Figure 3, a centralizer/overpull assembly
46 is mountegttdbtine inner wellhead member 21, below load ring 29. Centralizer/overpull assembly 46
comprises a spring element 47 and a split centralizer/overpull ring 49 positioned within an annular
recess 51 otdtHdlobitgrrs Urfacen ehiargsdwedimedd: petindye p £ thel mtivis wellticadamemtisodindetht, spring
element 47 comprises an elastomeric ring. The size and stiffness of spring element 47 can be varied
depending wsohalieedesiredl cessemhpyrrg doice thetbitpartionlartbim beoamienty tbeessknsandsntains a
detent 53 that is geometrically complimentary to elastomeric ring 47. In this particular embodiment,
centralizer/a¥dgierihg 49 has an inner surface 55 with a detent 57 that is geometrically
complimentary to elastomeric ring 47. The outer surface of centralizer/oveipull ring 49 comprises a
generally upward facing shoulder 59, geometrically complimentary to generally downward facing
oveipull shoulder 18 of outer wellhead member 11 (Figure 5). The outer surface of centralizer/overpull
ring 49 also comprises a generally downward facing shoulder 61, geometrically complimentary to
generally upward facing shoulder 19 of outer wellhead member 11 (Figure 5). Surface 63 is generally
cylindrical and concentric to the axis of inner wellhead member 21 and extends between generally
upward facing shoulder 59 and generally downward facing shoulder 61. Surface 63 is geometrically
complimentary to surface 20 of outer wellhead member 11 (Figure 5). Elastomeric ring 47 rides in
recess 51, between the outer surface of inner wellhead member 21 and centralizer/oveipull ring 49.
[0016] In the initial orientation of inner wellhead member 21 of Figures 2 and 3, prior to tripping inner
wellhead member 21 into outer wellhead member 11, centralizer/overpull ring 49 is fully expanded,
with the outer diameter of centralizer/overpull ring 49 being greater than or equal to the outer diameter
of load ring 29. In the trip-in position of Figure 4, as inner wellhead member 21 is tripped into the well,
centralizer/overpull ring 49 is compressed into recess 51 by outer wellhead member 11 as
centralizer/overpull ring 49 centralizes inner wellhead member 21 in outer wellhead member 11. In the
landed position of Figures 1 and 5, centralizer/overpull ring 49 is expanded radially outward into the
oveipull recess 17 in the surface of bore 13 of outer wellhead member 11.



[0017] In the trip-in operation of inner wellhead member 21, load ring 29 will be in the retracted
position shown in Figures 2 and 3. The outer diameter of load ring 29 in this position is no greater than
the outer diameter of inner wellhead member 21 at enlarged diameter portion 27. Prior to entering bore
13 of outer wellhead member 21, centralizer/ovemull assembly 46 is expanded, with the outer
diameter of centralizer/ovemull ring 49 being greater than or equal to the outer diameter of load ring 29
. As inner wellhead member 21 is lowered into bore 13, centralizer/ovemull ring 49 and spring element
47 are compressedlt][)i/ bore 13 to centralize inner wellhead member 21 in outer wellhead member 11

and preventpriied essrantan LR oI RI5RIMY 29. As inner wellhead member 21 is further lowered

into bore 13 ralizer/overpull.ring 49 lands on auter wellhead member tag/load shoulder 15. The
et o R TR LR o L o RSP S kot A RS B Brovider 15,

pushing ring,49 radially inward intq.recess 51, fu (J;ner compressing spring element 47 ag wing
Contralizeri ol Al g o R ek e Ehe REPSr (o T e S R4 Wearmer 21

further e“tervé’%lﬂoré? égbé‘?ﬁ‘g r?a%ﬁs%%%’l‘@éérﬂ leer%%%a&eﬁﬁ%%r ﬁ&'lgi% .esm WAL 33 (fclows Rl yill land on

outer wellhea mber ta s inner wellhea er 21 continues to move

downward i%@h@b@”ﬂi%g)%ig%‘gﬁ%‘%@%{ﬁ@ 1 o?%ﬁl&%&%ﬂ-?rgeﬁa@ﬁg”ﬁpﬂiﬁ%ﬁ%ﬁ 30 of load ring 29

to separate from the lower portion 31 of ring 29 at'the designed failure point, effectively pushing and

moving the yRAg| PRrieH AN.Qkracifinged radilly PHvardUSLAPANG.IRE/ PadoehrEldgfhip- [0019]

Referring to Figures 1 and 5, from this point, inner wellhead member 21 moves downward relative to

load ring 29;;untillgad ding Z9ds fulyiengagegiwite ghowdara 1o qf éﬁﬁ@{ow%gﬂ%%"&em@%f 11 and

shoulder 25 of inner wellhead member 21 and inner wellhead member 21 is in a set position within

outer wellhegghemisict bobaiadditinne as innek welliaashmembeiienoves gompwarheeiative to

load ring 29, centralizer/overpull assembly 46 moves downward with inner wellhead member 21 until

centralizer/overmdragsennah4s dieasheiaovespull recess 177 IcigedesbhiViien ionrer wellhead member
21 reaches the set position, centralizer/overpull assembly 46 simultaneously reaches recess 17, spring
element 47 bxijpandsy/ jpadhihgubdntraizeDoaprpuliciay 49 riadiathyeduby ar amdaityodoverpuattirecess 17,
and moving centralizer/overpull assembly 46 to an expanded position. [0020] Once fully engaged,
generally ddagnngoddaaihghosddesHEude a2 eiatiyempwetih éathmarmoblde2 19iswiticontaticwih internal
load shoulder 34 of load ring 29, and tag/load shoulder 15 of outer wellhead member 21 is in contact
with externahisad shoerddér 8lioflozd pind) QMcBBvinwa tidoads orf inner wellhead! mmanbiserl21 transfers
from inner wellhead member 21 load shoulder 25 through load ring 29 to outer wellhead member

tag/load showlgedng therebetween.

[0013] Referring again to Figure 1, an inner wellhead member 21 lands within outer
wellhead member 11 in the illustrated embodiment. For example, inner wellhead
member 21 may be a well pipe hanger, such as a casing hanger. Inner wellhead member
21 has a profile made up of a load shoulder 25, which may be geometrically
complimentary to tag/load shoulder 15 of outer wellhead member 11. In this
embodiment, there is one inner wellhead member load shoulder 25 and one outer
wellhead member tag/load shoulder 15. The number of load shoulders 15, 25 can vary.
An enlarged portion 27 of inner wellhead member 21 directly above load shoulder 25 has

a diameter only slightly less than the inner diameter of bore 13.



[0021] A reduction in the indication of the weight of the running string is an indication that load ring 29
has set. 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 inner wellhead member 21. Referring to Figures 1 and
5, when in the set position, centralizer/overpull ring 49 rests within recess 17 on the outer wellhead
member 21. As previously discussed, the outer surfaces of centralizer/overpull ring 49 are
geometrically complimentary to the surfaces of recess 17. As a result, generally upward facing overpull

shoulder 59 of centralizer/overpull ring 49 abuts against generally downward facing overpull shoulder
18 of recesd W1 HS® eH%ﬁocEp’rﬁ?é‘in ﬁaeérﬁalf%@&ﬁ&%ﬁ%@%ﬂﬁaa BoB ﬂ?c}&f&é%me, 200,000
pounds, is necessary ta cause centralizer/ove E)ull ring 49 to moveligdi%"l}/l in arginto recess 51 on
inner wellhe 34 EMBaI ST RErelsoC ASTIRGT cehtPafi 7Ry AT MEEsERD N 4848 & tetPaltEd position.
Therefore, the gperator will pull ard a fractiop.of that.amount, for example, 100,000 poynds, to
determin iSRS R A R SRR s s R uingly

contacting grﬁr%e,\l%?;lgsdaOWQ%V:ﬁégiO%Ct%]'i{eg?ﬁﬁglirpé\{}!ﬁ&?% %E&%b%vrv%ﬁ??t% fﬂ'&%x&%ﬁt?@‘f‘éa&edoes not

result in the movement head member 2 IS indicates tha

centralizer/qyaugul E%mpb’aé@tﬂé&?&?ﬁgt%BU@HS%@PQcty‘a%_rE‘i?Jﬁogé%ﬁ%ﬁiﬂge%%ﬂﬁ't]Oﬁ"fﬁg%o”eC“y

and has properly sef. The operator can then slack off the weight. [0022] The technique has significant

advantages;sThe senu@izes/ ayrpeubring malNaingdulh fircumier eia! cantac it thiiner surface of

the outer wellhead member, preventing sealing bores from being scratched. The centralizing force of

the centralizer/oympulbasssmbly sanhequsian iatlaedRivawitchingianddifiessntisize and stiffness
spring elements. Additionally, the centralizer/overpull assembly acts as a centralizer and also allows

an oveipull g ke tBradediensule:iat fhenlaaskrineni st R &L nl0RB 3] Miiladhadernitue has

been shown in only two of its forms, it should be apparent to those skilled in the art that it is not so
limited but igrEseepsible sadvargus disngemwithouhderRritizg foermiiasoaneightheviatiaitiue.

claims member load shoulder 25. Internal load shoulder 34 faces upward and inward at the same
angle as inner wellhead member load shoulder 25. Load ring external shoulder 33 faces
downward and outward at the same angle as outer wellhead member tag/load shoulder 15
(Figure 1). External load shoulder 33 of load ring 29 is dimensioned to land on tag/load
shoulder 15 in outer wellhead member bore 13 (Figure 1).
[0015] Referring still to Figure 3, a centralizer/overpull assembly 46 is mounted to the
inner wellhead member 21, below load ring 29. Centralizer/overpull assembly 46
comprises a spring element 47 and a split centralizer/overpull ring 49 positioned within
an annular recess 51 on the outer surface of inner wellhead member 21. In this particular
embodiment, spring element 47 comprises an elastomeric ring. The size and stiffness of
spring element 47 can be varied depending upon the desired centralizing force. In this
particular embodiment, recess 51 contains a detent 53 that is geometrically

complimentary to elastomeric ring 47. In this particular embodiment, centralizer/overpull

ring 49 has an inner surface 55 with a detent 57 that is geometrically complimentary to



1. A wellhead assembly comprising: an outer wellhead member having a bore, the bore having a first
profile portion and an annular recess; a tubular inner wellhead member adapted to be lowered into the
bore of the outer wellhead member; a radially expandable load ring carried on the inner wellhead
member for engagement with the first profile portion of the outer wellhead member, the expandable
load ring being able to support the inner wellhead member in the axial direction when landed on the
outer wellhead member; and a radially expandable and contractible centralizer/overpull ring positioned
on the inner wellhead member anchspaced apart from the r ly exp ndable load ring, the
centralizer/o‘?\ivﬁsrtﬂB?FF}ﬁgr‘rS‘gln it biaSey PS4 CSuRf{/a‘}?iﬁt@%??g é’grﬂﬁl goe 67118 BREEFvRlihead

member to center he |nner Ihead ?Pfﬂg ithin the bor as thel ner wellhead member is lowered

through the PoYe alv&her% é%%s w%ﬁﬂ?éetacr%&mt%?“ﬂ% ARG 8 r&CBRE the
centrallzer/o&/ VYIBUH r&n% a}gd opé)ogﬁ aﬁ%%ﬁ (i’ﬂO\f% fthemg‘ant allzeréovqrro %n Tﬁ enﬁlble an
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upward test p the |nn d'mem he'we assem ly of c ‘wherein the
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portion of the outer we Ihea member when the centrali ITing I1s ecelve ecess in

the outer W%%%ﬁﬁ%ﬁquggéme?tn&my%ﬂﬁﬁﬂgeﬁ&??rfﬁ)'ge%x%]ﬁ‘#méwr erRin henlnagering isgadially

expanded as the inner’'wellhnead memberis loweréd through t ore relative to the outer wellhead

member.  oyter wellhead member 11 (Figure 5). Surface 63 is generally cylindrical and concentric

to the axis of inner wellhead member 21 and extends between generally upward facing
shoulder 59 and generally downward facing shoulder 61. Surface 63 is geometrically
complimentary to surface 20 of outer wellhead member 11 (Figure 5). Elastomeric ring
47 rides in recess 51, between the outer surface of inner wellhead member 21 and
centralizer/overpull ring 49.

[0016] In the initial orientation of inner wellhead member 21 of Figures 2 and 3, prior to
tripping inner wellhead member 21 into outer wellhead member 11, centralizer/overpull
ring 49 is fully expanded, with the outer diameter of centralizer/overpull ring 49 being
greater than or equal to the outer diameter of load ring 29. In the trip-in position of
Figure 4, as inner wellhead member 21 is tripped into the well, centralizer/overpull ring
49 is compressed into recess 51 by outer wellhead member 11 as centralizer/overpull ring
49 centralizes inner wellhead member 21 in outer wellhead member 11. In the landed
position of Figures 1 and 5, centralizer/overpull ring 49 is expanded radially outward into
the overpull recess 17 in the surface of bore 13 of outer wellhead member 11.

[0017] In the trip-in operation of inner wellhead member 21, load ring 29 will be in the
retracted position shown in Figures 2 and 3. The outer diameter of load ring 29 in this

position is no greater than the outer diameter of inner wellhead member 21 at enlarged



4. The wellhead assembly of claim 1, wherein the centralizer/overpull ring is fixed axially relative to the
inner wellhead member. S. The wellhead assembly of claim 1, wherein the centralizer/overpull ring is a
split ring biased outwardly by a spring element. 6. The wellhead assembly of claim 1, further
comprising a radially expandable and contractible spring element positioned within an annular recess
of the inner wellhead member, the spring element having an inner surface portion thereof in contact
with the inner wellhead member and an outer surface portion in contact with an inner surface portion of

the centralizer/overpull ring. 7. The wellhead assembly of claim 1, where first profile portion
comprises a‘ﬁ%ﬁﬁird"?&%ﬂﬂb EhoulBEPTa iy ﬁ?ée@@ﬁtrgﬂﬁeer/]t;’véglﬂ}lf?ﬁg‘?@ @(ﬁﬁné Pehvity on inner

wellhead membeg.an has g oL outer cj{ é qreater than the in %lameter of he eneraﬂy upward
facing shoufd& M BUEFYSRL inSraH cavity WRen ﬁ%wﬁvg% e gue%rera pwarc(f acing
shoulder. 8. TQ&\%\} Oggdu ﬁl%m%/b%fi r&'ﬂaI%a fﬂ{gplerrceomﬁns glg aratzﬁr s echanlsm that
holds the Ioadnrlng n'a ruh-in po ition unt Ing on an %pw acmg foad' or oft??e first

profile porti% . As inner wellhead member 21 is lowered into bore 13, centralizer/overpull ring 49
and spring element 47 are compressed by bore 13 to centralize inner wellhead member 21
in outer wellhead member 11 and prevent premature side loading of load ring 29. As
inner wellhead member 21 is further lowered into bore 13, centralizer/overpull ring 49
lands on outer wellhead member tag/load shoulder 15. The generally downward facing
shoulder 61 of centralizer/overpull ring 49 will contact tag/load shoulder 15, pushing ring
49 radially inward into recess 51, further compressing spring element 47, allowing
centralizer/overpull ring 49 to move below tag/load shoulder 15.

[0018] As inner wellhead member 21 further enters bore 13, load ring 29, and in
particular, external load shoulder 33 (Figure 3) will land on outer wellhead member
tag/load shoulder 15. As inner wellhead member 21 continues to move downward in the
landing position, the force on load ring 29, causes the upper portion 30 of load ring 29 to
separate from the lower portion 31 of ring 29 at the designed failure point, effectively
pushing and moving the upper portion 30 of load ring 29 radially outward just above
tag/load shoulder 15.

[0019] Referring to Figures 1 and 5, from this point, inner wellhead member 21 moves
downward relative to load ring 29, until load ring 29 is fully engaged with shoulders 15
of outer wellhead member 11 and shoulder 25 of inner wellhead member 21 and inner
wellhead member 21 is in a set position within outer wellhead member 11. In addition,

as inner wellhead member 21 moves downward relative to load ring 29,



9. A wellhead assembly comprising: an outer wellhead member having a bore, the bore having a
generally upward facing load shoulder and an annular recess forming at least one generally downward
facing overpull shoulder formed therein, the annular recess being located apart from and below the
generally upward facing load shoulder; an inner wellhead member adapted to be lowered into the
outer wellhead member and moveable, relative to the outer wellhead member, from a run-in position to
a set position in response to axial force, the inner wellhead member having a generally downward
facing load shoulder, the inner wellhead member also having an annular recess located in.and
extending cif &%F&Ya?ﬂl}‘%féﬁé%&?ﬁ’ a6 4B ARYERRFLLY O TR THEr GRS FRenBaH the inner
wellhead mem?ei.bei{ng dovgnwardlg magable ﬁelative toﬁhe load ff’jp%betwe n tl'{%run-.in Hgosition and
the set posifiShSHATRETEN ARy TAHes O HE"GE PR LSS fciidaosadnolldsP ofBSE outer

wellhead megper, 2 radially expandable apd conragtible spring slement pasiioned wihia dhe annular
recess of the inner Wéﬂﬁea memaoper, %e Spring elgmenqtnhavmg an inner suriface pOI’tI%n ereof in

contact Withsﬁ}l% f{;ﬁ}gggﬁ“@g:}%ﬂg@%gg e@g}d quou:sﬁjf@ rfagfae Q ionl'ﬁlndez)% raaho(li'glly ﬁ]ﬁ(&a}g able and

contractible centralizer/overpull ring positioned par ithin the annular recess of the inner wellhead

member, an RefSUACERATIRNR UAeraalin,cORAGIVIHtAG O SRk SUIfage ROTHORRf EHSV-?IH’%MQ

element, the centralizer/overpull having an duter diameter greater than or equal to that of the load ring,

the centralizexs{gygrenllving, AdaRIEHIP4RNBRINQ,SREA0SRIL With the annular recess of the outer

wellhead member as the inner wellhéad member moves relative to the load ring from the run-in to the
set position,#peeentlizar{oves A%ka,n%al@mgcmwmrq‘a@ﬁgpww%ﬁa&a%d Jrithtee annular
m

recess of the outer wellhead member. 10. The wellhead assembly of claim 9, the centralizer/overpull

ring further GRMRKRSINGember 21 is in contact with internal load shoulder 34 of load ring 29, and
tag/load shoulder 15 of outer wellhead member 21 is in contact with external load
shoulder 34 of load ring 29. Downward load on inner wellhead member 21 transfers
from inner wellhead member 21 load shoulder 25 through load ring 29 to outer wellhead
member tag/load shoulder 15.
[0021] A reduction in the indication of the weight of the running string is an indication
that load ring 29 has set. 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
inner wellhead member 21. Referring to Figures 1 and 5, when in the set position,
centralizer/overpull ring 49 rests within recess 17 on the outer wellhead member 21. As
previously discussed, the outer surfaces of centralizer/overpull ring 49 are geometrically
complimentary to the surfaces of recess 17. As a result, generally upward facing overpull
shoulder 59 of centralizer/overpull ring 49 abuts against generally downward facing
overpull shoulder 18 of recess 17. For a given centralizer/overpull assembly 46, a

defined overpull, for example, 200,000 pounds, is necessary to cause centralizer/overpull

ring 49 to move radially inward into recess 51 on inner wellhead member 21, thereby



a generally downward facing shoulder adapted to engage the at least one generally upward facing
load shoulder when the inner wellhead member is being lowered into the outer wellhead member,
thereby forcing the centralizer/overpull ring radially inward to a retracted position and into the recess
on the inner wellhead member; and a generally upward facing overpull shoulder adapted to engage
the generally downward facing overpull shoulder of the outer wellhead member when the continued
downward movement of the inner wellhead member relative to the outer wellhead member causes the
centralizer/overpull r|n to m ve ra(ﬂally oyt ard from the re é}racted p05|& ﬁq an expanded position

and into thefpgggg%cgﬂ ?é(rewg BdP. @ 1frarted ResiHeRd & Ely B¢ ORSFA'S" wherein
the centralizer pull ring is.a sp lit ri blased ou Wardl element. . 12. The eIIhead
assembly O%E@@%umrémf{ﬁ“ R AT 2 B TEPD ine dcembly o

claim 9, further c rlsm shearable hoI s the ad ri h In position
until Iandlnggon fé]lg]yg nera Iyaﬁl[:r)l ard éﬁ% i ? Sfmenr 1zeroverpy Prmg a%u(%tmgq

contacting generally downward facing overpull shoulder 18 of recess 17. If the pull
upward does not result in the upward movement of the inner wellhead member 21, this
indicates that centralizer/overpull assembly 46 is located correctly and, therefore, load
ring 29 is located correctly and has properly set. The operator can then slack off the
weight.

[0022] The technique has significant advantages. The centralizer/overpull ring maintains
full circumferential contact with the inner surface of the outer wellhead member,
preventing sealing bores from being scratched. The centralizing force of the
centralizer/overpull assembly can be custom tailored by switching out different size and
stiffness spring elements. Additionally, the centralizer/overpull assembly acts as a
centralizer and also allows an overpull to be made to ensure that the load ring is properly
set.

[0023] While the technique has been shown in only two of its forms, it should be
apparent to those skilled in the art that it is not so limited but is susceptible to various

changes without departing from the scope of the technique.

10



14. The wellhead assembly of claim 9, wherein the centralizer/overpull ring is a split ring biased
outwardly by the spring element; and wherein the spring element is an elastomeric ring. 15. A method
of assembling a wellhead assembly, the method comprising: (a) providing an outer wellhead member
having a bore, the bore having a generally upward facing load shoulder, the bore also having an
annular recess located therein and positioned below the generally upward facing load shoulder, and
providing'dM$nner wellnead member having a generally downward facing load shoulder, an axially
movable_l:?g\g w’p‘%é)elowdme downward facing load shoulder and a centralizer/overpull assembly

positioned below &%0ac rYncg;mEt%S'lr(\)%ivering the inner wellhead member into the bore of the outer

wellhead member-aRch pRRGhEAAR8 JiBgrenihe BRI AGIRgadibuldsr thenn(Ghrartinuing

Ioweringrgpessi,nner wellhead member into the bore of the outer wellhead member further, thereby
engaging tﬁe'centralizer/overpull assembly with the recess and the downward facing load shoulder

with the Jogd uistginHae wé i HRPhiEnthan v e 8RR rie throthersyrlldeademerabateaich 1S
ressted,pgn;ggr;engagement of the centralizer/overpull assembly with the recess to ensure that the

load ring is in a set position. 16. The method of claim 15, wherein step (a) further comprises: biasing
the centsaliapnipyasmdbarseaiOLIMBAdY- the inner wellhead member for engagement with the first

profile portion of the outer wellhead member, the expandable load ring being able to support the

inner wellhead member in the axial direction when landed on the outer wellhead member; and

a radially expandable and contractible centralizer/overpull ring positioned on the inner wellhead
member and spaced apart from the radially expandable load ring, the centralizer/overpull ring being
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,
wherein the recess of the outer wellhead member is adapted to receive the centralizer/overpull ring
and oppose axial movement of the centralizer/overpull ring to enable an upward test pull of the
inner wellhead member.

2. The wellhead assembly of claim 1, wherein the wellhead assembly is adapted so that the load ring
is expanded outward to engage the first profile portion of the outer wellhead member when the
centralizer/overpull ring is received by the recess in the outer wellhead member.

3. The wellhead assembly of claim 2, wherein the load ring is radially expanded as the inner welthead
member is lowered through the bore relative to the outer wellhead member.

4, The wellhead assembly of claim 1, wherein the centralizer/overpull ring is fixed axially relative to
the inner wellhead member.

5. The wellhead assembly of claim 1, wherein the centralizer/overpull ring is a split ring biased
outwardly by a spring element.

6. The wellhead assembly of claim 1, further comprising a radially expandable and contractible
spring element positioned within an annular recess of the inner wellhead member, the spring
element having an inner surface portion thereof in contact with the inner wellhead member and an
outer surface portion in contact with an inner surface portion of the centralizer/overpull ring.

7. The wellhead assembly of claim 1, wherein the first profile portion comprises an upward facing
shoulder, and the centralizer/overpull ring is carried in a cavity on inner wellhead member and has
an outer diameter greater than the inner diameter of the generally upward facing shoulder, but
retracts inward into the cavity when moving past the generally upward facing shoulder.
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17. The method of claim 15, further comprising, after step (a), but before landing the load ring on the
upward facing load shoulder: engaging the centralizer/overpull assembly on the generally upward
facing load shoulder, thereby causing the centralizer/overpull assembly to retract and move downward
with the inner wellhead member. 18. The method of claim 15, wherein step (a) further comprises:
providing a lock member and securing the load ring in a run-in axial position with the lock member to
prevent movement of the inner wellhead member relative to the load ring; and wherein step (b) further

compriseg . sheayi gg !3%5 e rt a# ow the innerzwellhead member to move further downward
relative to tLe Iog{g{lr]gn(}g. S19. he ﬂ:azt o’guc; Lc: afr?"lmfg,s'\;\]ﬁmerein step (a) further comprises:

a shearable lock mechanism that holds the load ring in a run-in position until landing on an upward
facing load shoulder of the first profile portion.

9. A wellhead assembly comprising:

an outer wellhead member having a bore, the bore having a generally upward facing load shoulder
and an annular recess forming at least one generally downward facing overpull shoulder formed
therein, the annular recess being located apart from and below the generally upward facing load
shoulder;

an inner wellhead member adapted to be lowered into the outer wellhead member and moveable,
relative to the outer wellhead member, from a run-in position to a set position in response to axial
force, the inner wellhead member having a generally downward facing load shoulder, the inner
wellhead member also having an annular recess located in and extending circumferentially
therearound;

a load ring carried on the inner wellhead member, the inner wellhead member being downwardly
movable relative to the load ring between the run-in position and the set position after the load ring
lands on the generally upward facing load shoulder of the outer welthead member;

a radially expandable and contractible spring element positioned within the annular recess of the
inner wellhead member, the spring element having an inner surface portion thereof in contact with
the inner wellhead member and an outer surface portion; and

a radially expandable and contractible centralizer/overpull ring positioned partially within the
annular recess of the inner wellhead member, an inner surface portion thereof in contact with the
outer surface portion of the spring element, the centralizer/overpull having an outer diameter
greater than or equal to that of the load ring, the centralizer/overpull ring adapted to snap into
engagement with the annular recess of the outer wellhead member as the inner welthead member
moves relative to the load ring from the run-in to the set position, the centralizer/overpull ring
allowing an upward test pull once engaged with the annular recess of the outer wellhead member.

10. The wellhead assembly of claim 9, the centralizer/overpull ring further comprising:

a generally downward facing shoulder adapted to engage the at least one generally upward facing
load shoulder when the inner wellhead member is being lowered into the outer wellhead member,
thereby forcing the centralizer/overpull ring radially inward to a retracted position and into the
recess on the inner wellhead member; and

a generally upward facing overpull shoulder adapted to engage the generally downward facing
overpull shoulder of the outer wellhead member when the continued downward movement of the
inner wellhead member relative to the outer wellhead member causes the centralizer/overpull ring
to move radially outward from the retracted position to an expanded position and into the recess on
the outer wellhead member.
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providing a lock member and securing the load ring in a run-in axial position with the lock member to
prevent movement of the inner wellhead member relative to the load ring; and wherein step (b) further
comprises: shearing the lock member to allow the inner wellhead member to move further downward
relative to the load ring; and expanding the load ring radially outward as the inner wellhead member
moves downward. 20. The method of claim 15, wherein in step (c), the load ring engages the
downward facing load shoulder and the centralizer/overpull assembly outwardly engages the recess

Subsmntﬁ“%@%“ﬁ@aqpygymbly of claim 9, wherein the centralizer/overpull ring is a split ring biased
outwardly by the spring element.

12. The wellhead assembly of claim 9, wherein the spring element is an elastomeric ring.
13. The wellhead assembly of claim 9, further comprising:

a shearable lock mechanism that holds the load ring in the run-in position until landing on the
generally upward facing load shoulder.

14. The wellhead assembly of claim 9, wherein the centralizer/overpull ring is a split ring biased
outwardly by the spring element; and wherein the spring element is an elastomeric ring.

15. A method of assembling a wellhead assembly, the method comprising:

(a) providing an outer wellhead member having a bore, the bore having a generally upward facing
load shoulder, the bore also having an annular recess located therein and positioned below the
generally upward facing load shoulder, and providing an inner wellhead member having a generally
downward facing load shoulder, an axially movable load ring below the downward facing load
shoulder and a centralizer/overpull assembly positioned below the load ring;

(b} lowering the inner wellhead member into the bore of the outer wellhead member and landing
the load ring on the upward facing load shoulder; then

(c) continuing lowering the inner wellhead member into the bore of the outer wellhead member
further, thereby engaging the centralizer/overpull assembly with the recess and the downward
facing load shoulder with the load ring; then

(d) applying an upward test force to the inner wellhead member, which is resisted by the
engagement of the centralizer/overpull assembly with the recess to ensure that the load ring is in a
set position.

16. The method of claim 15, wherein step (a) further comprises:
biasing the centralizer/overpull assembly outwardly.

17. The method of claim 15, further comprising, after step (a), but before landing the load ring on
the upward facing load shoulder:

engaging the centralizer/overpull assembly on the generally upward facing load shoulder, thereby
causing the centralizer/overpull assembly to retract and move downward with the inner wellhead
member.

18. The method of claim 15, wherein step {(a) further comprises:

providing a lock member and securing the load ring in a run-in axial position with the lock member
to prevent movement of the inner welihead member relative to the load ring; and wherein step (b)

further comprises:
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shearing the lock member to allow the inner wellhead member to move further downward relative
to the load ring.

19. The method of claim 15, wherein step (a) further comprises:

providing a lock member and securing the load ring in a run-in axial position with the lock member
to prevent movement of the inner wellhead member relative to the load ring; and wherein step (b)
further comprises:

shearing the lock member to allow the inner wellhead member to move further downward relative
to the load ring; and

expanding the load ring radially outward as the inner wellhead member moves downward.

20. The method of claim 15, wherein in step (c), the load ring engages the downward facing load
shoulder and the centralizer/overpull assembly outwardly engages the recess substantially
simultaneously.
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