Claims:

1.

A subsea wellhead assembly provided on a borehole, the asse

comprising:
a tree on wellhead housing;
tubing extending into the borehole;

casing circumscribing the tubing to form an annulyf therebetween;

an annular member having a bore axially formed through a wall of the

annular member and a portion circumscriped by the tree;
a borehole device;

an electrically conductive mginber disposed in the annular member bore

and in electrical communigation with the borehole device;

a connection havigg an end in electrical communication with the
electrically condfctive member, the connection comprising an annular ring

connectable with a ring contact; and

a feed phiember in electrical communication with the end of the connection
site the electrically conductive member, so that the feed member is in
ommunication with the borehole device when the annular ring and ring

contact are connected.
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. The subsea wellhead assemb

. The subsea

. The subsea wellhead assembly of claim 1, further comprising a tubing
hanger coaxially circumscribing the lower end of the annular member,/a
bore axially formed through the tubing hanger wall, an electfcally
conductive member in the tubing hanger bore, and a second Lonnector
having one end connected to the electrically conductive mgember in the
the electrically

tubing hanger bore and an opposite end connected

conductive member in the annular member bore.

. The subsea wellhead assembly of claim 2, fyfther comprising an upper
groove formed in the tree and circumscrifing the annular member, the
upper groove having the annular ring gherein and the ring contact being

provided in the annular member.

of claim 2, further comprising an upper
groove formed in the annyfar member circumscribed by the tree, the upper
groove having the annylar ring therein and the ring contact being provided

in the tree.

ellhead assembly of claim 1, wherein the ring contact

comprisey/a plunger urged into contact with the annular ring by a resilient

e subsea wellhead assembly of claim 5 further comprising a bellows like ‘

sleeve circumscribing the plunger.
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7.

10.

11.

The subsea wellhead assembly of claim 1, further comprising a module
connected to the feed member that is in communication with a remgte
location, so that the borehole device is in communication with the r¢Zmote

location.

The subsea wellhead assembly of claim 1 wherein the aAnular member

comprises a tubing hanger.

The subsea wellhead assembly of claim 8, furthe comprising a recess in
the tubing hanger outer surface, an extendable/plunger in the recess that is
in electrical communication with the bore}fole device, a groove in the tree
circumscribing the tubing hanger, ang/the annular ring in the groove, so
e recess contacts the annular ring and

that extending the plunger from

electrically communicates the f€ed member with the borehole device.

The subsea wellhead assginbly of claim 1, wherein the borehole device is

selected from the list/Consisting of a downhole sensor, a downhole valve,

and a downhole c}{oke.

A subsea wellhead assembly comprising:

a proddction bore axially formed through the wellhead assembly and in

coimunication with a borehole;

a wellhead housing;

a tree provided on the wellhead housing;
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an annular tubular coaxial with the bore and landed within the tree;
a bore formed axially through a wall of the annular tubular;
an electrically conductive element in the annular member bofe;

a passage in the tree having an electrically conductiv¢ feed line in

communication with a control facility;

a device in the borehole in electrical communicgfion with the element in

the annular member bore; and

a connector assembly comprising #h annular ring, a ring contact in

selective electrical contact with the afnular ring, a first end electrically
connected to the feed line, and a gécond end electrically connected to the
conductive element, so that selec, vely contacting the annular ring and the ring
contact defines a control grcuit comprising the device, the electrically
conductive element, the gonnector assembly, and the electrically conductive

feed line.

12. The subsea #ellhead assembly of claim 11, wherein the annular tubular
a tubing hanger, the assembly further comprising production
depending from the tubing hanger into the borehole, casing
pending into the borehole circumscribing the production tubing to define
‘an annulus between the casing and the production tubing, and an

electrically conductive element in the annulus connected on one end to the
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13.

14.

15.

device and on the other end to the electrically conductive element in the

annular member bore.

The subsea wellhead assembly of claim 11, further comprising a ggéove in

tree, wherein the annular ring is disposed in the groove #nd the ring contact

is in the recess.

The subsea wellhead assembly of claim 11, wherein the device is selected

from the list consisting of a sensor, a valv

A wellhead assembly for producing Aydrocarbons from a subsea wellbore,
the assembly comprising:
a wellhead housing anchorgd on the sea floor over the wellbore;
a tree connected to thg’ wellhead housing;

a first passage fofmed through the tree;

a first elecyfically conductive element in the first passage in communication

with a emotely located control facility;

roduction bore axially provided through the wellhead housing and tree in

communication with the wellbore;
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a tubular stab member in the production bore and extending from within the

tree to within the wellhead housing;
a second passage provided in the stab member wall;

a second electrically conductive element in the first passage;

tubing depending from the tubing hanger intg/the wellbore coaxially within
casing in the wellbore to define an anpfilus between the tubing and the

casing;
a wellbore device in the tubing;

a third electrically condugfive element provided in the third passage, into

the annulus, and connetted to the device;

a first connectoromprising an annularly shaped conductor, a ring contact
in selective/ electrically communication with the annularly shaped
» an upper end connected to the first electrically conductive
elemght, and a lower end connected to the second electrically conductive

e}ment; and

a second connector comprising an annularly shaped conductor, a ring

contact in selective electrically communication with the annularly shaped
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16.

17.

conductor, an upper end connected to the second electrically conductive
element, and a lower end connected to the third electrically conductife

element.

The wellhead assembly of claim 15 further comprising an uppgf groove in
the tree circumscribing the stab member and a lower grooy€ in the tubing
hanger circumscribing the stab member, wherein th¢/ annularly shaped

conductor of the first connector is in the upper gigove and the annularly

shaped conductor of the second connector is in the lower groove.

The wellhead assembly of claim 15,/wherein the first electrically
conductive element contacts the upper/Connector at a first position and the
second electrically conductive elefment contacts the upper connector at a
second position, wherein the Airst and second positions are at different

angular locations about the froduction bore axis.
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CLAIMS

1. A subsea wellhead assembly provided on a borehole, the
assembly comprising:

a tree on a wellhead housing;

tubing extending into the borehole;

casing circumscribing the tubing to form an annulus ther-
ebetween;

an annular member having a portion circumscribed by the
tree;

a bore axially formed through a wall of the annular mem-
ber;

an electrically conductive member disposed in the annular
member bore and in electrical communication with a
device disposed in the borehole;

a connection having an end in electrical communication
with the electrically conductive member, the connection
comprising an annular ring connectable with a ring con-
tact:

a tubing hanger coaxially circumscribing the lower end of
the annular member;

a bore axially formed through a wall of the tubing hanger:;

an electrically conductive member in the bore in the wall of
the tubing hanger;

a second connector having one end connected to the elec-
trically conductive member in the bore of the tubing
hanger and an opposite end connected to the electrically
conductive member in the annular member bore; and

a feed member in electrical communication with the end of
the connection opposite the electrically conductive
member, so that the feed member is in communication
with the borehole device when the annular ring and ring
contact are connected.

2. The subsea wellhead assembly of claim 1., further com-
prising an upper groove formed in the tree and circumscribing
the annular member, the upper groove having the annular ring
therein and the ring contact being provided in the annular
member.

3. The subsea wellhead assembly of claim 1, further com-
prising an upper groove formed in the annular member cir-
cumscribed by the tree, the upper groove having the annular
ring therein and the ring contact being provided in the tree.

4. The subsea wellhead assembly of claim 1., wherein the
ring contact comprises a plunger urged into contact with the
annular ring by a resilient member.

5. The subsea wellhead assembly of claim 4, further com-
prising a bellows like sleeve circumscribing the plunger.

6. The subsea wellhead assembly of claim 1, further com-
prising a module connected to the feed member that is in
communication with a remote location, so that the borehole
device is in communication with the remote location.

7. The subsea wellhead assembly of claim 1, further com-
prising a recess in the tubing hanger outer surface, an extend-
able plunger in the recess that is in electrical communication
with the borehole device, a groove in the tree circumscribing
the tubing hanger, and the annular ring in the groove., so that
extending the plunger from the recess contacts the annular
ring and electrically communicates the feed member with the
borehole device.

8. The subsea wellhead assembly of claim 1, wherein the
borehole device is selected from the list consisting ofa down-
hole sensor, a dovwnhole valve, and a downhole choke.

9. A subsea wellhead assembly comprising:

a production bore axially formed through the wellhead

assembly and in communication with a borehole;

a wellhead housing:

a tree provided on the wellhead housing;
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an annular tubular coaxial with the bore and landed within

the tree;

a tubing hanger in the tree circumscribing a portion of the

annular tubular;

a bore formed axially through a wall of the annular tubular;

a passage axially extending in a wall of the tubing hanger

having an electrically conductive element provided
therein;

an electrically conductive element in the bore in the annu-

lar tubular in electrical communication with the electri-
cally conductive element in the passage in the tubing
hanger:

a passage in the tree having an electrically conductive feed

line in communication with a control facility: and

a connector assembly comprising an annular ring, a ring,
contact in selective electrical contact with the annular
ring, a first end electrically connected to the feed line,
and a second end electrically connected to the electri-
cally conductive element, so that selectively contact-
ing the annular ring and the ring contact defines a
control circuit comprising the electrically conductive
element in the passage in the tubing hanger, the elec-
trically conductive element in the bore in the annular
tubular, the connector assembly, and the electrically
conductive feed line.

10. The subsea wellhead assembly of claim 9, further com-
prising production tubing depending from the tubing hanger
into the borehole, casing depending into the borehole circum-
scribing the production tubing to define an annulus between
the casing and the production tubing, and the electrically
conductive element in the passage in the tubing hanger
extending into the annulus connected on one end to a device
in the borehole and on the other end to the electrically con-
ductive element in the bore in the annular tubular.

11. The subsea wellhead assembly of claim 9, further com-
prising a groove in the tree circumscribing the annular tubular
and a recess in the annular tubular formed to face the groove
when the annular tubular is landed in the tree, wherein the
annular ring is disposed in the groove and the ring contact is
in the recess.

12. The subsea wellhead assembly of claim 10, wherein the
device is selected from the list consisting of a sensor, a valve
and a choke.

13. A wellhead assembly for producing hydrocarbons from
a subsea wellbore, the assembly comprising:

a wellhead housing anchored on the sea floor over the

wellbore:
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a tree connected to the wellhead housing;

a first passage formed through the tree;

a first electrically conductive element in the first passage in
communication with a remotely located control facility;

a production bore axially provided through the wellhead
housing and tree in communication with the wellbore;

a tubular stab member in the production bore and extending
from within the tree to within the wellhead housing;

a second passage provided 1n the stab member wall;

a second electrically conductive element in the second
passage;

a tubing hanger circumscribing a lower portion of the stab
member;

a third passage formed axially through the tubing hanger
wall;

tubing depending from the tubing hanger into the wellbore
coaxially within casing in the wellbore to define an
annulus between the tubing and the casing;

a wellbore device 1n the tubing;

a third electrically conductive element provided in the third
passage, into the annulus, and connected to the device;

a first connector comprising an annularly shaped conduc-
tor, a ring contact in selective electrically communica-
tion with the annularly shaped conductor, an upper end
connected to the first electrically conductive element,
and a lower end connected to the second electrically
conductive element; and

a second connector comprising an annularly shaped con-
ductor, a ring contact 1n selective electrically communi-
cation with the annularly shaped conductor, an upper
end connected to the second electrically conductive ele-
ment, and a lower end connected to the third electrically
conductive element.

14. The wellhead assembly of claim 13, further comprising

an upper groove in the tree circumscribing the stab member
and a lower groove in the tubing hanger circumscribing the
stab member, wherein the annularly shaped conductor of the
first connector 1s in the upper groove and the annularly shaped
conductor of the second connector 1s in the lower groove.

15. The wellhead assembly of claim 13, wherein the first

electrically conductive element contacts the upper connector
at a first position and the second electrically conductive ele-
ment contacts the upper connector at a second position,
wherein the first and second positions are at different angular
locations about the production bore axis.
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