COMBINATION WELL PIPE CENTRALIZER AND OVERPULL
INDICATOR Field of the Invention: [0001] 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: [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
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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
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problems.
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 minera 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 potentialy 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.



Summary of the Invention: [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 overpull 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
SuWérmré'a@‘ﬁli‘grjrﬁ) 120 at least one conical downward facmg load shoulder
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engagement with the upward facing load shoulder. [0005] A
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below the load ring, for centralizing the inner wellhead member as it is
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from prematurely setting. The centralizer/ovetpull assembly comprises a
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on the outer surface of the inner wellhead member. The

upeerdrichey/adtshdulieg Hese foge nepligsepvane faofile thaeghidlhghoeldages the
that is geometrically complimentary to the generally downward facing

doowetanalIf stiogltizadoshiéder of the inner wellhead member and an outer profile that
slidingly engages the upward facing load shoulder of the outer wellhead member. The
load ring is carried by the inner wellhead member for movement between a retracted
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



outer wellhead member. The centralizer/ovetpull assembly is carried by
the inner wellhead member for movement between a retracted position
and an expanded position. 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,
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[0006] Figure 1 is a vertical sectional view of an innef wellhead member,
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within an outer wellhead member and constructed in accordance with this
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wellhead member of Figure 1, shown prior to setting.
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.



[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/ovetpull 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/ovetpull assembly shown in the set position within the outer

llhea ember of Figure 1. Detailed Description of the Invention:
Br%D@crdlprplon of the Drgwfngs: P

[0006] Figure 1 is avertica sectiona view of an inner wellhead member, load ring, and
centralizer/overpull assembly shown in the set position within an outer wellhead member
and constructed in accordance with this invention.

[0007] Figure 2 is an isolated sectiona 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/overpull 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/overpull assembly shown in the set position within the outer wellhead member

of Figure 1.



[0011] Referring to Figure 1, an embodiment of an outer wellhead member

11 is illustrated. In this embodiment, outer wellhead member 11 is a

landing sub connected to well pipe positioned below a high pressure

wellhead housing. However, outer wellhead member 11 may be a high

pressure housing or other housing having an axial bore 13. [0012] As best

illustrated in Figure 5, bore 13 has a tag/load shoulder 15 located within it.
Is a circular ledge located at a junction between a

/load should
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illustrated embodiment. For example, inner wellhead member 21 may be a
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has a profile made up of a load shoulder 25, which may be geometrically
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this embodiment, there is one inner wellhead member load shoulder 25
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shoulders 15, 25 can vary. An enlarged portion 27 of inner wellhead
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less than the inner diameter of bore 13. [0014] Referring to Figures 2 and
beldwintdhaiu sinattdee i oddwepy b repétd it s rfgrateds by cu geedr althyi rdosrmward
wellhead member 21 to support inner wellhead member 21 on outer
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embodiment, load ring 29 is a ring having an upper portion 30 and a lower
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that acts as a designed failure point. Ring 29 is positioned on a flange 32
exiengli e tap@be@eMly outward from inner wellhead member 21. However,
load ring 29 is not limited to this particular embodiment. Load ring 29 has
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tag/load shoulder 15 (Figure 1). Load ring 29 has an internal shoulder 34
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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

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



[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
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ring 49 also comprises a generally downward facing shoulder 61,
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outer wellhead member 11 (Figure 5). Surface 63 is generally cylindrical
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an ‘8eieas Nsud dro Bder B3 fae enadnts Wiel BigtH oal )heaMRdimissn ety | ba dhtasger 15
20 of outer wellhead member 11 (Figure 5). Elastomeric ring 47 rides in
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well, centralizer/overpull ring 49 is compressed into recess 51 by outer
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wellhead member 21 in outer wellhead member 11. In the landed position
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centralizer/overpull ring 49 lands on outer wellhead member tag/load
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centralizer/ovemull ring 49 will contact tag/load shoulder 15, pushing ring
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[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 pgrtion 30 of g29r dla outward just above
S I or LEIGRLE %@ﬁ@ﬁ% IS e Slgpces a
|nn WeIIhea ember 21 downw&r%ﬁlatlve to Ioad H;Q(? 9, until

Ioa nﬁ%""r ﬁ‘):/%g Wlt hotTALd S8 SRR, erﬁge?ra”y
ol SAHOSZRY e elcac embay 2LApd e wolgad e). The

mem Ina se posiuon within OU Ihead membér

Oﬁ%*é&efﬁn%.z%” SRR %‘@@ﬁ% AR P Fecing
shitfiibead memie WEHW&V’%V% ;Cé?%ﬂder 19 of

overpull recess 17 (Figure 5). When inner wellhead member 21 reaches
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recess 17, spring element 47 expands, pushing centralizer/ovetpull ring 49
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centralizer/ovetpull assembly 46 to an expanded position. [0020] Once
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wellhead member 21 is in contact with internal load shoulder 34 of load
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contact with external load shoulder 34 of load ring 29. Downward load on
47imves welleeesd 15 ntietvedh triaenshates fsorfacenelr inaéhess hearn besnitiedd2id and
shoulder 25 through load ring 29 to outer wellhead member tag/load
centhal ideléovERpull ring 49.
[0016] In theinitial 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 centraizer/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



[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/ovetpull ring 49 rests
within recess 17 on the outer wellhead member 21. As previously

. discussed, the auter surfaces of centralizer/gverpull ring 4
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thereby moving centr overpull assembly 46 to a retracted position.
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example, 100,000 pounds, to detérmine if generally upward facing
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generally downward facing overpull shoulder 18 of recess 17. If the pull
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member 21, this indicates that centralizer/overpull assembly 46 is located
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force of the centralizer/ovemull assembly can be custom tailored by
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centralizer/overpull assembly acts as a centralizer and also allows an

[O@hdR rpallinnese wieH Heath mesines tRAt fitréhsaentiig kopeobdripadtrif@p28] and in
While the technique has been shown in only two of its forms, it should be
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to various changes without departing from the scope of the technique.
tag/load shoulder 15. Asinner 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 isin a set position within outer wellhead member 11. In addition,

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



Claims 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 (17), a tubular inner wellhead member (21) adapted to
be lowered into the bore (13) of the outer wellhead member (11), a
radiallly expandable load ring (29) carried on the inner wellhead member
(21) for engagement with the first profile portion (15) of the outer wellhead
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centralizer/ovemull'ring (49) to enable an upward test pull of the inner

cettelibead pmbesizbly 4 T gssaEply of claim 1, wherein the

wellhead assembly is adapted so that the load ring (29) is expanded
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(11) when the centrallzer overpull ring (49) is received by the recess (17)
wellhizg endebaeiineadnniemgrith)internal load shoulder 34 of load ring 29, and

tag/load shoulder 15 of outer wellhead member 21 is in contact with externa 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 atest 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. Asaresult, generaly upward facing overpull
shoulder 59 of centralizer/overpull ring 49 abuts against generaly downward facing
overpull shoulder 18 of recess 17. For a given centraizer/overpull assembly 46, a
defined overpull, for example, 200,000 pounds, is necessary to cause centralizer/overpull

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



3. The wellhead assembly of claim 2, wherein the load ring (29) is radially
expanded as the inner wellhead member (21) is lowered through the bore
(13) relative to the outer wellhead member (11). 4. The wellhead
assembly of claim 1, wherein the centralizer/overpull ring (49) is fixed
axially relative to the inner wellhead member (21). 5. The wellhead
assembly of claim 1, wherein the centralizer/overpull ring (49) is a split

rin blase Wardl as element( 7). 6. The Ihe assembl
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will pull upward a fraction of that amount, for example, 100,000 pounds, to determine if
generally upward facing overpull shoulder 59 of centralizer/overpull ring 49 is abuttingly
contacting generaly 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 scraiched. The centralizing force of the
centralizer/overpull assembly can be custom tailored by switching out different size and
stiffness spring elements.  Additionaly, 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.
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7. The wellhead assembly of claim 1, wherein the centralizer/overpull ring
(49) is carried in a cavity (51) on the inner wellhead member (21) and has
an outer diameter greater than the inner diameter of the first profile portion
(15) of the outer wellhead member (11), but retracts inward into the cavity
(51) when moving past the first profile portion (15). 8. The wellhead
assembly of claim 1, further comprising: a shearable lock mechanism
that holds the load ring (29) in the run-in position until landing on the first
Clﬁfa?ﬁe portion (15) of the outer wellhead member (11). 9.A method of

1, a5 \t/)v“eﬂgle%(yv aegls%ren%?yagésrﬁnggt% o é[rhg/)v(jelilrﬁ%dmgfﬁber (11) having a bore
(13), the bore (13) having afirst profile portion (15) and an annular recess (17), a tubular
inner wellhead member (21) adapted to be lowered into the bore (13) of the outer
wellhead member (11), a radially expandable load ring (29) carried on the inner
wellhead member (21) for engagement with the first profile portion (15) of the outer
wellhead member (11) to enable the outer wellhead member (11) to support the inner
wellhead member (21), characterized by:

aradialy expandable and contractible centralizer/overpull ring (49) positioned on
the inner wellhead member (21), the centralizer/overpull ring (49) being biased to expand
outward to engage the bore (13) of the outer wellhead member (11) to center the inner
wellhead member (21) within the bore (13) as the inner wellhead member (21) is lowered
through the bore (13), wherein the recess (17) of the outer wellhead member (11) is
adapted to receive the centralizer/overpull ring (49) and oppose axia movement of the
centralizer/overpull ring (49) to enable an upward test pull of the inner wellhead member

(21).

2. The wellhead assembly of claim 1, wherein the wellhead assembly is adapted so
that the load ring (29) is expanded outward to engage the profile portion (15) of the outer
wellhead member (11) when the centralizer/overpull ring (49) is received by the recess

(17) in the outer wellhead member (11).
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(a) providing an outer wellhead member (11) having a bore (13), the bore
(13) having a generally upward facing load shoulder (15), the bore (13)
also having an annular recess (17) located therein and positioned below
the generally upward facing load shoulder (15), and providing an inner
wellhead member (21) having a generally downward facing load shoulder
(25), an axially movable load ring (29) below the downward facing load
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(11) further, thereby engaging the centralizer/overpull
assembly (46) with the recess (17) and the downward facing load
shoulder (25) with the load ring (29); then (d) applying an upward test
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engagement of the centralizer/overpull assembly (46) with the recess (17)

ﬂxEQj SRHLEENRNB R IR e RihéadhmBhP@gifion. 10.The method of

claim 9, wherein step (a) further comprises:

5. The wellhead assembly of claim 1, wherein the centralizer/overpull ring (49) is a

split ring biased outwardly by a spring element (47).

6. The wellhead assembly of clam 1, wherein the spring element (47) is an

elastomeric ring.

7. The wellhead assembly of claim 1, wherein the centralizer/overpull ring (49) is
carried in a cavity (51) on the inner wellhead member (21) and has an outer diameter
greater than the inner diameter of the first profile portion (15) of the outer wellhead
member (11), but retracts inward into the cavity (51) when moving past the first profile

portion (15).
8. The wellhead assembly of claim 1, further comprising:

a shearable lock mechanism that holds the load ring (29) in the run-in position

until landing on the first profile portion (15) of the outer wellhead member (11).

12



biasing the centralizer/overpull assembly (46) outwardly. 11. The method
of claim 9, further comprising, after step (a), but before landing the load
ring (29) on the upward facing load shoulder (15): engaging the
centralizer/ovemull assembly (46) on the generally upward facing load
shoulder (15), thereby causing the centralizer/overpull assembly (46) to
retract and move downward with the inner wellhead member (21). 12.
The method of claim 9, wherein step (a) further comprises:

9. A method of assembling awellhead assembly, the method including:

(@) providing an outer wellhead member (11) having a bore (13), the bore (13)
having a generally upward facing load shoulder (15), the bore (13) also having an annular
recess (17) located therein and positioned below the generally upward facing load
shoulder (15), and providing an inner wellhead member (21) having a generaly
downward facing load shoulder (25), an axialy movable load ring (29) below the
downward facing load shoulder (25) and a centralizer/overpull assembly (46) positioned
below the load ring (29);

(b) lowering the inner wellhead member (21) into the bore (13) of the outer
wellhead member (11) and landing the load ring (29) on the upward facing load shoul der
(15); then

(c) continuing lowering the inner wellhead member (21) into the bore (13) of the
outer wellhead member (11) further, thereby engaging the centralizer/overpull assembly
(46) with the recess (17) and the downward facing load shoulder (25) with the load ring
(29); then

(d) applying an upward test force to the inner wellhead member (21) which is
resisted by the engagement of the centralizer/overpull assembly (46) with the recess (17)

to ensure that the load ring (29) isin a set position.

10.  Themethod of claim 9, wherein step (a) further comprises:

biasing the centralizer/overpull assembly (46) outwardly.
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providing a lock member and securing the load ring (29) in a run-in axial
position with the lock member to prevent movement of the inner wellhead
member (21) relative to the load ring (29); and wherein step (b) further
comprises: shearing the lock member to allow the inner wellhead
member (21) to move further downward relative to the load ring (29). 13.
The method of claim 9, wherein step (a) further comprises: providing a
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load shoulder (15), thereby causing the centralizer/overpull assembly (46) to retract and

move downward with the inner wellhead member (21).

12. Themethod of claim 9, wherein step (a) further comprises:

providing alock member and securing the load ring (29) in arun-in axial position
with the lock member to prevent movement of the inner wellhead member (21) relative to
the load ring (29); and wherein step (b) further comprises:

shearing the lock member to alow the inner wellhead member (21) to move

further downward relative to the load ring (29).

13. Themethod of claim 9, wherein step (a) further comprises:

providing alock member and securing the load ring (29) in arun-in axial position
with the lock member to prevent movement of the inner wellhead member (21) relative to
the load ring (29); and wherein step (b) further comprises:

shearing the lock member to allow the inner wellhead member (21) to move
further downward relative to the load ring (29); and

expanding the load ring (29) radially outward as the inner wellhead member (21)

moves downward.

14



expanding the load ring (29) radially outward as the inner wellhead
member (21) moves downward. 14.The method of claim 9, wherein in step
(c), the load ring (29) engages the downward facing load shoulder (15)
and the centralizer/overpull assembly (46) outwardly engages the recess
(17) substantially simultaneously.

14.  The method of clam 9, wherein in step (c), the load ring (29) engages the
downward facing load shoulder (15) and the centralizer/overpull assembly (46) outwardly

engages the recess (17) substantially simultaneously.
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