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(57) Abstract: A wellhead apparatus with a removable sealing wafer is provided. In one embodiment, an apparatus includes a well -
head housing (18) with a pocket (30) formed in its upper end and a wafer (72) installed in the pocket. A flange (70) is coupled to the
exterior of the upper end of the wellhead housing, and an additional component (78) is coupled to the wellhead housing via the
o flange. Further, a first seal (86) is positioned between the wafer and a shoulder of the wellhead housing, and a second seal (88) is po -
sitioned between the wafer and the additional component. Additional systems, devices, and methods are also disclosed.
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HYBRID WELLHEAD CONNECTOR

BACKGROUND

[0001] This section 1s intended to introduce the reader to various aspects of art that
may be related to various aspects of the presently described embodiments. This
discussion is believed to be helptul in providing the reader with background
information to facilitate a better understanding of the various aspects of the present
embodiments. Accordingly, it should be understood that these statements are to be read

in this light, and not as admissions of prior art.

[0002]  In order to meet consumer and industrial demand for natural resources,
companies often invest significant amounts of time and money in finding and
extracting oil, natural gas, and other subterranean resources from the earth. Particularly,
once a desired subterranean resource such as oil or natural gas is discovered, drlling
and production systems are often employed to access and extract the resource. These
systems may be located onshore or offshore depending on the location of a desired

resource.

[0003]  Further, such systems generally include a wellhead assembly mounted on a
well through which the resource 1s accessed or extracted. These wellhead assemblies
may include a wide variety of components, such as casings, hangers, packotts, valves,
pumps, fluid conduits, and the like, that tacilitate dnlling or production operations. As
will be appreciated, various tubular strings can be run into wells through wellhead
assemblies. For instance, wells are often lined with casing that generally serves to
stabilize the well and to 1solate tluids within the wellbore from certain formations
penetrated by the well (e.g., to prevent contamination of freshwater reservoirs). Wells
can also include tubing strings that facilitate flow of tluids through the wells. Hangers
can be attached to the casing and tubing strings and be recetved within wellheads to
enable these tubular strings to be suspended in the wells from the hangers. Additional
components, such as blowout preventers and production trees, can also be mounted on

wellheads during drilling or production operations.
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SUMMARY

[0004]  Certain aspects of some embodiments disclosed herein are set forth below.
It should be understood that these aspects are presented merely to provide the reader

with a brief summary of certain forms the invention might take and that these aspects
are not intended to limit the scope of the invention. Indeed, the invention may

encompass a variety of aspects that may not be set forth below.

[0005] Embodiments of the present disclosure generally relate to wellhead
assemblies mounted over wells. In at least some embodiments, a wellhead assembly
includes a wellhead housing having an upper end with a recessed pocket. A drilling
adapter can be received in the pocket for drilling operations. The wellhead can be
converted for production by removing the drilling adapter, installing a sealing wafer in
the pocket, and attaching another component to the wellhead housing over the sealing
wafer. In some instances, the drilling adapter is secured to the wellhead housing with a
collar threaded onto a threaded surface of the wellhead housing, and a threaded flange
1s spun onto the threaded surface after removing the drlling adapter and collar to allow
a flanged connection with another component. Further, elastomeric seals can be used
to seal the drilling adapter to the wellhead housing, while metal seals can be used with
the sealing water to seal the connection ot the wellhead housing to a different
component. In at least one such embodiment, the pocket of the wellhead housing, the
sealing wafer, and the lower end of the drilling adapter enable the wellhead apparatus to
convert between elastomeric sealing between the wellhead housing and the drilling
adapter for a drilling phase and metal-to-metal sealing between the water, the wellhead

housing, and an additional component for a production phase.

[0006]  Various refinements of the features noted above may exist in relation to
various aspects of the present embodiments. Further features may also be incorporated
in these various aspects as well. These refinements and additional features may exist
individually or in any combination. For instance, various features discussed below in
relation to one or more of the illustrated embodiments may be incorporated into any
of the above-described aspects of the present disclosure alone or in any combination.

Again, the brief summary presented above is intended only to familiarize the reader
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with certain aspects and contexts of some embodiments without limitation to the

claimed subject matter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]  These and other features, aspects, and advantages of certain embodiments
will become better understood when the following detailed description 1s read with
reference to the accompanying drawings in which like characters represent like parts

throughout the drawings, wherein:

[0008]  FIG. 1 generally depicts various components that can be installed at a well in

accordance with one embodiment of the present disclosure;

[0009] FIG. 2 1s a section view of a wellhead housing having a recessed pocket in its
upper end that facilitates connection to various other components in accordance with

one embodiment;

[0010] FIG. 3 depicts a wellhead assembly having the housing of FIG. 2 coupled to
a drilling adapter via a threaded collar for drilling operations in accordance with one

embodiment;

[0011] FIG. 4 1s a detail view of the connection of the dnlling adapter to the
wellhead housing shown in FIG. 3;

[0012] FIG. 5 depicts the wellhead assembly ot FIG. 3 tollowing removal of the
drilling adapter, installation of a sealing water in the recessed pocket, and connection
of an additional component to the wellhead housing in accordance with one

embodiment;

[0013] FIG. 6 1s a perspective view of the sealing wafer ot FIG. 5; and

[0014] FIG. 7 1s a detail view of the connection of the additional component to the

wellhead housing shown in FIG. 5.
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DETAILED DESCRIPTION OF SPECIFIC EMBODIMENTS

[0015]  Specific embodiments of the present disclosure are described below. In an
effort to provide a concise description of these embodiments, all features of an actual
implementation may not be described in the specification. It should be appreciated that
in the development of any such actual implementation, as in any engineering or design
project, numerous implementation-specific decisions must be made to achieve the
developers’ specitic goals, such as compliance with system-related and business-related
constraints, which may vary from one implementation to another. Moreover, it should
be appreciated that such a development effort might be complex and time-consuming,
but would nevertheless be a routine undertaking ot design, fabrication, and

manufacture for those of ordinary skill having the benefit of this disclosure.

[T TIT] 2
a

[0016] When introducing elements of various embodiments, the articles an,
“the,” and “said” are intended to mean that there are one or more of the elements. The
terms “comprsing,” “including,” and “having” are intended to be inclusive and mean

that there may be additional elements other than the listed elements. Moreover, any use

22 <<

of “top,” “bottom,” “above,” “below,” other directional terms, and variations of these
terms 1s made for convenience, but does not require any particular orientation of the

components.

[0017]  Turning now to the present figures, a system 10 s illustrated in FIG. 1 in
accordance with one embodiment. Notably, the system 10 1s shown here as a
production system that facilitates extraction of a resource, such as oil or gas, from a
reservoir 12 through a well 14. Wellhead equipment 16 is installed on the well 14. As
depicted, the wellhead equipment 16 includes at least one casing head 18 and tubing
head 20, as well as wellhead hangers 22. But the components of the wellhead
equipment 16 can differ between applications, and could include a variety of casing
heads, tubing heads, spools, hangers, packofts, plugs, locking assemblies, sealing

assemblies, valves, and pressure gauges, to name only a few possibilities.

[0018]  The wellhead hangers 22 can be positioned on landing shoulders within
hollow wellhead bodies (e.g., within the tubing and casing heads). These landing

shoulders can be integral parts of tubing and casing heads or can be provided by other
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components, such as sealing assemblies or landing rings disposed in the tubing and
casing heads. Fach of the hangers 22 can be connected to a tubular string, such as a
tubing string 26 or a casing string 28, to suspend the string within the well 14. The
well 14 can include a single casing string 28 or include multiple casing strings 28 of
different diameters, and these casing strings 28 are often cemented in place within the

well.

[0019]  Additional equipment can be mounted on a wellhead at the well 14. For
example, the depicted system 10 includes a tree 24 (e.g,, a production tree), which can
be mounted on the wellhead to facilitate resource production from the reservoir 12 via
the well 14. It will be appreciated that the well 14 can be drilled through the wellhead,
such as by a rotating dnill string extending into the earth through the casing head 18.
During such drilling operations, other devices (e.g., a blowout preventer) may be
mounted on the wellhead in place of the tree 24. The wellhead assembly can be
converted from a drilling phase to a production phase by removing the blowout
preventer (or other devices) and mounting the tree 24 on the wellhead. Moreover, in at
least certain embodiments of the present disclosure a hybrid connection technique can
be used for connecting equipment, such as a blowout preventer and a production tree,

to the wellhead at different times.

[0020] By way of example, a wellhead housing in the form ot a casing head 18 1s
generally depicted in FIG. 2 in accordance with one embodiment. It will be appreciated,
however, that the wellhead housing could be provided in other forms. A casing

string 28 1s threaded to a lower end of the casing head 18, while the upper end of the
casing head 18 includes a pocket 30 that facilitates connection of other components to
the casing head 18, such as described in greater detail below. As shown in FIG. 2, the
pocket 30 1s formed as an interior recess in the upper end of the casing head 18 and 1s

generally defined by a circumferential surface 32 and a shoulder 34.

[0021] A seal groove 36 1s formed in the shoulder 34. As described further below, in
some instances the seal groove 36 receives a seal to inhibit leakage from inside the
wellhead housing along a path between the shoulder 34 and a component recerved

within the pocket 30. In other instances, one or more elastomeric seals are positioned
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between the circumferential surface 32 and a different component received in the
pocket 30 so as to inhibit leakage along a path between the surtace 32 and the different

Component.

[0022]  The upper end of the casing head 18 includes a threaded surtace 40, which
enables components to be connected to the upper end of the casing head 18 via
threaded engagement. For instance, a drilling adapter 44 1s shown coupled to the casing
head 18 via a threaded collar or sleeve 46 in FIG. 3. The pocket 30 of the casing

head 18 recetves the lower end of the drilling adapter 44, and the collar 46 can be
threaded down onto the threaded surface 40 to secure the adapter 44 to the casing
head 18.

[0023]  Various other components may be provided inside the casing head 18, as
noted above. Examples of such components are depicted in FIG. 3 as including a
casing hanger 50 and a packoft 52. The casing hanger 50 is connected to the top of
another casing string and 1s landed on a shoulder within the bore of the casing head 18,
while the packoft 52 1s installed over the casing hanger 50. But in other embodiments
the casing hanger 50 and the packoft 52 may take other forms and different
components can be used in addition to, or in place of, those presently shown inside the

casing head 18 in FIG. 3.

[0024]  The drilling adapter 44 can take any suitable form, but is presently depicted
as a tubular drilling adapter having a lower neck and an upper tlange. The lower neck 1s
recetved 1n the pocket 30, while the upper flange can be connected to another
component. For example, in at least one embodiment the drilling adapter 44 is a
blowout preventer adapter in which the upper tlange ot the adapter 44 is fastened to a
blowout preventer that is to be mounted above a wellhead. That s, the upper flange of
the adapter 44 1s fastened to the blowout preventer (e.g., a ram-type blowout preventer),
the lower end of the adapter 44 1s recetved within the pocket 30, and the adapter 44 is
secured to the casing head 18 via threaded engagement of the collar 46 with the

surface 40.
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[0025]  The connection of the drilling adapter 44 to the casing head 18 via the
collar 46 1s shown in greater detail in FIG. 4. To connect the drilling adapter 44 to the
casing head 18, a lower end 56 of the drilling adapter 44 can be moved into the
pocket 30 and the collar 46 can be rotated onto the casing head 18 via engagement of
mating threaded surfaces 40 and 58. As depicted here, a retaining ring 60 is connected
to the lower end of the drilling adapter 44 to retain the collar 46 on the adapter betore
connection with the casing head 18. Once the collar 46 is threaded down onto the
casing head 18, one or more set screws could be used to inhibit further rotation of the
collar 46 (e.g., to prevent inadvertent unthreading of the collar 46 from the casing

head 18).

[0026]  One or more elastomeric or metal seals can be used to seal the connection
between the upper end of the casing head 18 (or another wellhead housing having a
pocket 30) and other components coupled to the casing head. During a drilling phase,
an operator may prefer a drilling adapter 44 that allows a quick connection of other
components (e.g., a blowout preventer) to the wellhead housing. Such an arrangement is
generally depicted in FIG. 4, in which elastomeric seals 64 are carried by the lower neck
at the end 56 of the drilling adapter 44. These elastomeric seals 64 seal against the
circumferential surface 32 of the pocket 30 and inhibit leakage of tluid along a path
between the drilling adapter 44 and the circumferential surface ot the pocket. The
arrangement of the seals 64 about the lower neck of the drilling adapter 44 facilitates
quick connection of the drlling adapter 44 to the casing head 18 by allowing the
drilling adapter 44 to be lowered into the pocket 30 and secured with the collar 46, as
described above, without having to make up a tlanged connection between the drilling

adapter and the casing head.

[0027]  In other cases, such as during a production phase following drilling
operations, metallic sealing may be desired between the casing head 18 (or other
wellhead housing) and a component coupled to the casing head. For example, metal-to-
metal sealing may be used when mounting a tubing head or a production tree over the
casing head 18. In accordance with at least certain embodiments, the upper end of a
wellhead housing body (e.g;, the casing head 18) including the pocket 30 1s a hybrid

connector that enables alternation between quick connections of certain components
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to the upper end of the wellhead housing and tlanged connections of other

components to the upper end of the wellhead housing.

[0028]  Inatleast one embodiment, a wellhead 1s converted for production
tollowing drilling operations by uncoupling the drlling adapter 44 and its attached
blowout preventer from the casing head 18 and coupling some other component, such
as a production tree 24, to the casing head 18 in its place. The dnlling adapter 44 can be
removed from the casing head 18 by unthreading the collar 46 from the threaded

end 40 of the wellhead housing and then lifting the drilling adapter 44 out of the
pocket 30. Once the drilling adapter 44 1s removed, a threaded flange 70 can be
threaded onto the surface 40 of the casing head 18, as is shown in FIG. 5. This allows
other components (e.g;, additional component 78) to be made up with the wellhead
housing through connection to the flange 70. The additional component 78 is depicted
in FIG. 5 as an adapter tlange (which can also be referred to as a crossover hub) that
can be connected to the lower end of a tree 24 (or some other component) to facilitate
coupling of the tree 24 to the casing head 18. In other embodiments, a flanged
component (e.g., a tubing head 20) could be mounted on the casing head 18 without a
crossover hub, with a lower flange of the flanged component fastened to the tlange 70
of the casing head 18. It will be appreciated that other equipment can be installed in the
casing head 18 following removal of the drilling adapter 44 from the pocket 30. A
wellhead hanger 76 (e.g., a tubing hanger) and another packoft are depicted in FIG. 5 as
examples of such other equipment, but any suitable devices could also or instead be

installed in the casing head 18 after removal of the drilling adapter 44.

[0029]  As further shown in FIG. 5, a sealing wafer 72 can be installed in the

pocket 30 of the wellhead housing following removal of the drilling adapter 44 from
the pocket. This sealing water 72 is depicted by itself in FIG. 6, and a detail view of the
sealing wafer 72 installed in the pocket 30 is provided in FIG. 7. The sealing water 72 is
depicted as a ring-shaped water in FIG. 6, though the water may take other forms in

different embodiments.

[0030]  As best shown in FIG. 7, opposite ends of the sealing water 72 include seal

grooves 80 and 82 for receiving seals 88 and 86, respectively. Particularly, the seal 86 is
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positioned in the groove 82 of the water 72 and in the mating groove 36 in the
shoulder 34 of the casing head 18. Similarly, the seal 88 1s positioned in the groove 80
of the wafer 72 and in a mating groove 84 ot the additional component 78. In at least
some instances, the seals 86 and 88 are metal ring gaskets that provide metal-to-metal
sealing between the wafter 72 and adjacent components (i.e., the casing head 18 and the
additional component 78). The seal 86 inhibits tluid leakage from the wellhead housing
between the sealing water 72 and the wellhead housing, while the seal 88 inhibits fluid
leakage trom the wellhead housing between the water 72 and the additional

component 78.

[0031] The tlange 70 includes a threaded surface 90 that mates with the
corresponding surface 40 of the casing head 18, and the additional component 78 is
coupled to the casing head 18 via the flange 70. More specitically, in the presently
depicted embodiment the additional component 78 1s fastened to the tlange 70 with a
threaded connection provided by studs and nuts 92. This threaded connection can be
tightened (by rotating the nuts 92 on the studs) to draw the additional component 78
toward the casing head 18 and energize the seals 86 and 88. The additional
component 78 in FIG. 7 includes an external test port 96 in fluid communication with
an interior of the wellhead housing via conduit 98, and this test port 96 can be used to

pressure test the seals 86 and 88 to verify proper sealing.

[0032]  While the aspects of the present disclosure may be susceptible to various
modifications and alternative forms, specific embodiments have been shown by way of
example in the drawings and have been described in detail herein. But it should be
understood that the invention 1s not intended to be limited to the particular forms
disclosed. Rather, the invention 1s to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the

tollowing appended claims.



WO 2017/117180 PCT/US2016/068810

CLAIMS
1. An apparatus comprising:

a wellhead housing including a pocket formed in an upper end of the wellhead

housing;
a wafer installed in the pocket of the wellhead housing;
a flange coupled to an exterior of the upper end of the wellhead housing;

an additional component coupled to the wellhead housing via the tlange

coupled to the exterior of the upper end of the wellhead housing;

a first seal positioned between the water and a shoulder of the wellhead

housing; and

a second seal positioned between the water and the additional component.

2. The apparatus of claim 1, wherein the first seal is a first ring gasket
positioned in mating seal grooves of the water and the shoulder of the wellhead
housing, and the second seal 1s a second ring gasket positioned in mating seal grooves

of the wafer and the additional component.

3. The apparatus of claim 2, wherein the first and second ring gaskets are
metal ring gaskets and provide metal-to-metal sealing between the wafer, the additional

component, and the wellhead housing.

4. The apparatus of claim 1, wherein the tlange coupled to the exterior of

the upper end of the wellhead housing 1s a removable tlange.

5. The apparatus of claim 4, wherein the removable flange 1s threaded

onto the exterior of the upper end of the wellhead housing.

10
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6. The apparatus of claim 1, wherein the additional component includes an

adapter tlange for mounting a tree over the wellhead housing.

7. The apparatus of claim 1, comprising an external test port in fluid
communication with an interior of the wellhead housing, wherein the external test port

enables pressure testing of the first and second seals.

8. The apparatus of claim 7, wherein the additional component includes

the external test port.

9. An apparatus comprising;
a tubular drilling adapter having a lower neck;
a sealing water with seal grooves in opposite sides of the sealing water; and

a wellhead housing having a body with a recessed end tor alternately recerving
the lower neck of the tubular drilling adapter and the sealing water, the recessed end
including a circumtferential surface and a shoulder, wherein the recessed end of the
wellhead housing body, the sealing wafer, and the lower neck are configured to facilitate
sealing between the lower neck and the circumferential surface of the recessed end
when the tubular drilling adapter is received in the recessed end, and to facilitate sealing
between the sealing wafer and the shoulder of the recessed end when the sealing water

1s recetved in the recessed end.

10. The apparatus of claim 9, comprising an elastomeric seal carried on the

lower neck of the tubular dnlling adapter.

11. The apparatus of claim 9, wherein the sealing wafer is positioned in the
recessed end with a metal ring gasket positioned in one of the seal grooves of the
sealing wafer and 1n a mating seal groove in the shoulder of the recessed end of the

wellhead housing.

11
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12. The apparatus of claim 9, wherein the recessed end of the wellhead
housing body, the sealing wafer, and the lower neck enable the apparatus to convert
between elastomeric sealing between the wellhead housing and the tubular drilling
adapter for a drilling phase and metal-to-metal sealing between the water, the wellhead

housing, and an additional component for a production phase.

13. The apparatus of claim 9, wherein the tubular drilling adapter 1s a

tlanged blowout preventer adapter.

14. A method for converting a wellhead tor production following drilling

operations, the method comprising:

uncoupling a drilling adapter from a wellhead housing tollowing drilling

operations;

installing a sealing wafer within a pocket of the wellhead housing vacated by the

uncoupling of the drilling adapter from the wellhead housing;
positioning a seal in a groove of the sealing water; and

coupling an additional component to the wellhead housing such that the
additional component contacts the seal positioned in the groove of the sealing water
and the seal inhibits fluid leakage from the wellhead housing between the sealing water

and the additional component.

15. The method of claim 14, wherein uncoupling the drilling adapter from
the wellhead housing includes unthreading a collar on the drilling adapter from a
threaded end of the wellhead housing and then lifting the drilling adapter out of the
pocket of the wellhead housing.

16. The method of claim 15, comprising threading a tlange onto the
threaded end of the wellhead housing,.

12
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17. The method of claim 16, wherein coupling the additional component to
the wellhead housing includes fastening the additional component to the tlange

threaded onto the threaded end of the wellhead housing.

18. The method of claim 14, comprising positioning an additional seal
between the sealing water and the wellhead housing such that the seal inhibits fluid

leakage trom the wellhead housing between the sealing water and the wellhead housing,.

19. The method of claim 18, comprising pressure testing sealing of the seal
between the sealing wafer and the additional component, and of the additional seal
between the sealing water and the wellhead housing, via a test port and conduit through

the additional component.

20. The method of claim 18, comprising tightening a threaded connection
to draw the additional component toward the wellhead housing so as to energize the
seal between the sealing water and the additional component and the additional seal

between the sealing water and the wellhead housing,

13
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“Q” document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

“X” document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
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Box No. Il Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because they relate to parts of the intemnational application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:I Claims Nos.:

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III  Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:
-***.See Supplemental Box-***-

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. K{ No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Group |: Claims 1-8

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.
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PCT/US16/68810

-***-Continued from Box No. |ll Observations where unity of invention is lacking-***-

This application contains the following inventions or groups of inventions which are not so linked as to form a single general inventive
concept under PCT Rule 13.1. In order for all inventions to be examined, the appropriate additional examination fees must be paid.

Group I: Claims 1-8 are directed toward a flange coupled to an exterior of the upper end of the wellhead housing; a first seal positioned
between the wafer and a shoulder of the wellhead housing; and a second seal positioned between the wafer and the additional
component.

Group II: Claims 9-20 are directed toward uncoupling a drilling adapter from a wellhead housing following drilling operations; positioning
a seal in a groove of the sealing wafer.

The inventions listed as Groups |-l do not relate to a single general inventive concept under PCT Rule 13.1 because, under PCT Rule
13.2, they lack the same or corresponding special technical features for the following reasons:

Group ! include an apparatus comprising: a flange coupled to an exterior of the upper end of the wellhead housing; an additional
component coupled to the wellhead housing via the flange coupled to the exterior of the upper end of the wellhead housing; a first seal
positioned between the wafer and a shoulder of the wellhead housing; and a second seal positioned between the wafer and the
additional component, which are not present in Group |l.

Group Il include an apparatus and a method for converting a wellhead for production following drilling operations, the apparatus and
method comprising: a tubular drilling adapter having a lower neck; a sealing wafer with seal grooves in opposite sides of the sealing
wafer; and a wellhead housing having a body with a recessed end for alternately receiving the lower neck of the tubular drilling adapter
and the sealing wafer, the recessed end including a circumferential surface and a shoulder, wherein the recessed end of the wellhead
housing body, the sealing wafer, and the lower neck are configured to facilitate sealing between the lower neck and the circumferential
surface of the recessed end when the tubular drilling adapter is received in the recessed end, and to facilitate sealing between the
sealing wafer and the shoulder of the recessed end when the sealing wafer is received in the recessed end; uncoupling the drilling
adapter from the wellhead housing following drilling operations; installing the sealing wafer within a pocket of the wellhead housing
vacated by the uncoupling of the drilling adapter from the wellhead housing; positioning a seal in a groove of the sealing wafer; and
coupling an additional component to the wellhead housing such that the additional component contacts the seal positioned in the groove
of the sealing wafer and the seal inhibits fluid leakage from the wellhead housing between the sealing wafer and the additional
component., which are not present in Group |.

The common technical features of Groups | and || are an apparatus comprising: a wellhead housing including a pocket formed in an
upper end of the wellhead housing; a sealing wafer installed in the pocket of the welthead housing; an additional component coupled to
the wellhead housing; positioning a first seal.

These common technical features are disclosed by US 5,755,287 A (CAIN). Cain discloses an apparatus (wellhead connector assembly;
figure 1; column 3, line 1) comprising: a wellhead housing (wellhead housing 14; figures 1, 2) including a pocket (pocket 30; figure 2)
formed in an upper end of the wellhead housing (wellhead housing 14 has an inner annular pocket 30 at its upper end; figure 2; column
3, lines 26-28); a sealing wafer (metal ring 42 of sealing assembly 40; figure 2; column 3, lines 47-49) installed in the pocket of the
wellhead housing (metal ring 42 (sealing wafer) is shown to be located within pocket 30; figure 2); an additional component (12) coupled
to the wellhead housing (wellhead connector 12 (additional component) is lowered onto and connected to wellhead housing 14; figure 2;
column 3, lines 20-23); positioning a first seal (lower sealing element 60 (first seal) is mounted in lower groove 58, figure 2; column 4,
lines 2-4). :

Since the common technical features are previously disclosed by the Cain reference, the common features are not special and so
Groups | and Il lack unity.
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