
Claims 

What is claimed is: 

1. 	A subsea wellhead comprising: 

a wellhead housing; 

a tree block having a lower portion that extends into the wellhe d housing, the tree block 

having a mandrel with a cylindrical exterior and an upward faci , g support surface extending 

radially outward from a lower end of the mandrel; 

a main bore formed axially through the tree bloc ; 

a tubing hanger for supporting a string of pr • 4 uction tubing landed in the main bore, the 

tubing hanger having a tubing hanger produ ion passage with a laterally extending tubing 

hanger production port; 

a tree block production passag: 	ithin the tree block having a lower inlet that registers 

with the tubing hanger product '41 port and an upper end that opens at the upward facing 

support surface; 

a valve block hav g a central opening that slides over the mandrel and a bottom that 

lands on the suppo 	surface; 

a valve b • ck production passage within the valve block that has an inlet on the bottom 

of the va 'e block and which sealingly registers with the upper end of the tree block 

produ• ion passage; and 
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at least one valve mounted to the valve block for opening and closing the valve bl ,, ck 

production passage. 

2. The subsea wellhead of claim 1, wherein the valve block central opening any the exterior 

of mandrel are unsealed to each other. 

3. The subsea wellhead of claim 2, wherein the mandrel, tree bl -,ck, and support surface are 

formed from a single block of metal. 

4. The subsea wellhead of claim 1, wherein the s 9 port surface has a maximum dimension 

from one side to an opposite side that is gre, er than an outer diameter of the wellhead 

housing. 

5. The subsea wellhead of claim 1, 	herein the support surface on the tree block is aligned 

in a plane substantially perpendic 	ar to the main bore. 

6. The subsea wellhead of laim 1, wherein the mandrel from the support surface upward is 

free of any passages ext- ding through a side wall of the mandrel. 

7. The subsea w. head of claim 1, further comprising: 

a tubing 	nulus passage extending through the tree block, having a lower end at the 

main bore , nd an upper end at the support surface. 

8. e subsea wellhead of claim 1, further comprising: 
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a tubing annulus passage extending through a portion of the tubing hanger below s; . is  

of the tubing hanger to a side of the tubing hanger, and from the side of tubing 	anger, 

sealingly into the tree block and up to the support surface; 

wherein the tubing annulus passage continues from the support surface .ealingly into the 

valve block and to a tubing annulus port within the main bore above t • - seals of the tubing 

hanger; and 

at least one valve mounted to the valve block for openin 	nd closing the tubing annulus 

passage. 

9. The subsea wellhead of claim 1, further compr ing: 

a tubing annulus passage extending from a • wer tubing annulus port in the main bore of 

the tree block below seals of the tubing ha !er to the support surface, and from the support 

surface into the valve block and to an u, . er port within the main bore above the seals of the 

tubing hanger; and 

at least one valve mounter. to the valve block for opening and closing the tubing annulus 

passage. 

10. A wellhead ass- 	bly for use subsea comprising: 

a wellhead ousing circumscribing a weilbore opening; 

a tree . ock comprising: 

a body; 

a main bore formed through the body and aligned with the welibore; 
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an annular high pressure housing portion projecting downward from the body nd  

coaxially inserted within the wellhead housing; 

an annular mandrel projecting upward from the body and circumscri i ng the main 

bore axis, the mandrel having a cylindrical exterior; and 

a landing surface on the body upper end at the base of t • mandrel in a plane 

disposed substantially perpendicular to the axis; 

a valve block having a central opening that receives the I andrel and a bottom that lands 

on the landing surface; 

a fluid flow passage in the body that passes sea 	gly through the landing surface into the 

valve block; and 

at least one valve mounted to the va e block for opening and closing the fluid flow 

passage. 

11. The wellhead assembly of c 	m 10, further comprising: 

a tubing hanger landed ' 	the lower production tree and selectively retrievable through 

the main bore; 

a tubing hang 	production passage in the tubing hanger having a laterally extending 

outlet; and 

when n the fluid flow passage comprises a body flow passage that sealingly joins the 

outlet • the tubing hanger. 
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12. The wellhead assembly of claim 10, wherein the central opening of the valve block nd  

the mandrel are in non-sealing engagement with each other. 

13. The wellhead assembly of claim 10, further comprising a workover pa age and an 

annulus passage formed in the body that extend into the valve block at the la ►  • ing surface and 

wherein the fluid flow passage is a production passage so that landing th valve block onto the 

landing surface seals the passages. 

14. . The subsea wellhead of claim 10, wherein the lan • ng surface has a maximum 

dimension from one side to an opposite side that is gre. er  than an outer diameter of the 

wellhead housing. 

15. The subsea wellhead of claim 10, wherein t ►  e mandrel from the support surface upward 

is free of any passages extending through a "de wall of the mandrel. 

16. A subsea wellhead comprising: 

a wellhead housing; 

a tree block having a • . in bore and a lower portion that extends into the wellhead 

housing, the tree block h 	ing a mandrel with a cylindrical exterior and an upward facing 

landing surface exten mg radially outward from a lower end of the mandrel and located in a 

plane perpendicu r to an axis of the mandrel; 

a tubin: hanger for supporting a string of production tubing landed in the main bore, the 

tubing h 	ger having a tubing hanger production passage with a laterally extending tubing 

han 	r production port; 

-17- 



a tree block production passage within the tree block having a lower inlet that regis 	rs 

with the tubing hanger production port and an upper end that faces upward at the • pward 

facing support surface; 

upper and lower seals between an exterior of the tubing hanger and the 	ain bore above 

and below tubing hanger production port, the upper seal being below the • lane containing the 

support surface; 

a tree block tubing annulus passage having a lower end i 	he main bore below the lower 

seal of the tubing hanger and an upper end facing upward .t the support surface; 

a tree block workover passage having a lower e ►  • in the main bore above the upper seal 

of the tubing hanger and an upper end facing up , ard at the support surface; 

a valve block having a central openin: that slides over the mandrel and a bottom that 

lands on the support surface; 

a valve block production pas . ge within the valve block that has an inlet on the bottom 

of the valve block and whic • sealingly registers with the upper end of the tree block 

production passage; 

a valve block to ►  ng annulus passage having a lower end that sealingly registers with the 

upper end of the 	ee block tubing annulus passage; 

a vale- 	lock workover passage having a lower end that sealing registers with the upper 

end oft • workover passage; and wherein 
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junction 

valve block tubing annulus 

with each other in the valve 

passage 

block. 

and the valve block workover passage 
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What is claimed is: 
1. A subsea wellhead comprising: 
a wellhead housing; 
a valve support block having a lower portion that extends 

into the wellhead housing, the valve support block hav-
ing a mandrel with a cylindrical exterior and an upward 
facing support surface extending radially outward from 
a lower end of the mandrel; 

a main bore formed axially through the valve support 
block; 

a tubing hanger bar supporting a string ofproduction tubing 
landed in the main bore, the tubing hanger having a 
tubing hanger production passage with a laterally 
extending tubing hanger production port; 

a valve support block production passage within the valve 
support block having-a lower inlet that registers with the 
tubing hanger production port and an upper end that 
opens at the upward facing support surface; 

a valve block having a bottom that lands on the support 
surface and a central opening that slides over and cir-
cumscribes the mandrel when the bottom lands on the 
support surface; 

a valve block production passage within the valve block 
that has an inlet on the bottom of the valve block and -
which sealingly registers with the upper end of the valve 
support block production passage; and.  

at least one valve mounted to the valve block for opening 
and closing the valve block production passage. 

2. The subsea wellhead of claim 1, wherein the valve block 
central opening and the exterior of mandrel are unsealed to 
each other. 

3. The subsea wellhead of claim 2, wherein the mandrel, 
valve support block, and support surface are formed from a 
single block of metal. 

4. The subsea wellhead of claim 1, wherein an outer periph-
ery of the support surface extends radially outward past an 
outer diameter of the wellhead housing. 

5. The subsea wellhead of claim 1, wherein the support 
surface on the valve support block is aligned in a plane sub-
stantially perpendicular to the main bore. 

6. The subsea wellhead of claim 1, wherein the mandrel 
from the support surface upward is free of any passages 
extending through a side wall of the mandrel. 

7. The subsea wellhead of claim il, further comprising: 
a tubing annulus passage extending through the valve sup-

port block, having a lower end at the main bore and an 
upper end at the support surface. 

CLAIMS
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8. The subsea wellhead of claim I _ further comprising: 
a tubing atm u lu s passage extending through a portion of the 

tubing hanger below seals of the tubing hanger to a side 
of the tubing hanger, and from the side of tubing hanger, 
sealingly into the valve support block and up to the 
support surface; 

wherein the tubing annulus passage continues from the 
support surface sealingly into the valve block and to a 
tubing annulus port within the main bore above the seals 
of the tubing hanger; and 

at least one valve mounted to the valve block for opening 
and closing the tubing annulus passage. 

9. The subsea wellhead of claim 1, further comprising: 
a tubing annulus passage extending from a lower tubing 

annulus port in the main bore of the valve support block 
below seals of the tubing hanger to the support surface, 
and from the support surface into the valve block and to 
an upper port within the main bore above the seals of the 
tubing hanger; and 

at least one valve mounted to the valve block for opening 
and closing the tubing annulus passage_ 

1 0_ A wellhead assembly for use subsea comprising: 
a wellhead housing circumscribing a wellbore opening; 
a valve support block comprising: 

a body; 
a main bore formed through the body and aligned with 

the well bore; 
an annular high pressure housing portion projecting 

downward from the body and 
coaxially inserted within the wellhead housing; 
an annular mandrel projecting upward from the body 

and circumscribing an axis of the main bore_ the man-
drel having a cylindrical exterior: and 

a landing surface on the body upper end at the base ofthc 
mandrel in a plane disposed substantially perpendicu-
lar to the axis; 

a valve block having a bottom that lands on the landing 
surface and a central opening that circumscribes the 
mandrel when the bottom lands on the landing surface; 

a fluid flow passage in the body that passes sealingly 
throuah  the landing surface into the valve block; and 

at least one valve mounted to the valve block for opening 
and closing the fluid flow passage. 

11. The wellhead assembly of claim 10, further compris-
ing: 

a tubing hanger landed in the lower production tree and 
selectively retrievable through the main bore; 

a tubing hanger production passage in the tubing hanger 
having a laterally extending outlet: and 

wherein the fluid flow passage comprises a body flow pas-
sage that sealingly joins the outlet of the tubing hanger_ 
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12. The wellhead assembly of claim 10, wherein the central 
opening of the valve block and the mandrel are in non-scaling 
engagement with each other. , 

13. '1'he wellhead assembly ofclaim 10. further comprising 
a workover passage and an annulus passage formed in the 
body that extend into the valve block at the landing surface 
and wherein the fluid flow passage is a production passage so 
that landing the valve block onto the landing surface seals the 
passages. 

14. The subsea wellhead of claim 10_ wherein the landing 
surface has a. maximum dimension from one side to an oppo-
site side that is greater than an outer diameter of the wellhead 
housing. 

15. The subsea wellhead of claim 10. wherein the mandrel 
from the support surthce upward is free of any passages 
extending through a side wall of the mandrel. 

16. A subsea wellhead comprising: 

a wellhead housing; 

a tree block having a main bore and a lower portion that 
extends into the wellhead housing, the tree block having 
a mandrel with a cylindrical exterior and an upward 
facing landing surface extending radially outward from 
a lower end of the mandrel and located in a plane per-
pendicular to an axis of the mandrel; 

a tubing hanger for supporting a string of production tubing 
landed in the main bore, the tubing hanger having a 
tubing hanger production passage with a laterally 
extending tubing hanger production port; 

a tree block production passage within the tree block hav-
ing a lower inlet that registers with the tubing hanger 
production port and an upper end that faces upward at 
the upward facing support surface; 

upper and lower seals - between an exterior of the tubing 
hanger and the main bore above and below tubing 
hanger production port, the upper seal being below the 
plane containing the support surface; 
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a tree block tubing annulus passage having a lower end in 
the main bore below the lower seal of the tubing hanger 
and an upper end facing upward at the support surface; 

a tree block workover passage having a lower end in the 
main bore above the upper seal of the tubing hanger and 
an upper end facing upward at the support surface; 

a valve block having a central opening that slides over the 
mandrel and a bottom that lands on the support surface; 

a valve block production passage within the valve block 
that has an inlet on the bottom of the valve block and 
which sealingly registers with the upper end of the tree 
block production passage; 

a valve block tubing annulus passage having a lower end 
that sealingly registers with the upper end of the tree 
block tubing annulus passage; 

a valve block workover passage having a lower end that 
sealing registers with the upper end of the workover 
passage; and wherein 
the valve block tubing annulus passage and the valve 

block workover passage having a junction with each 
other in the valve block. 

* 	* 	* 	* 	* 
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