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(57) ABSTRACT 

Amonolithic pumping tree combining a bottom connection, 
production bloW-out preventer section, How tee section and 
top connection is cast so as to provide an access port 
extending downwardly through the side Wall of the tree from 
its outer surface, to connect With either the central vertical 
bore of the tree or its horizontal bottom surface, thereby 
enabling coiled tubing to be inserted either into the tubing 
string bore or into the annulus betWeen the tubing and 
production casing strings. 
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FIGURE 1 (Pmma Am») 
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FIGURE 4 
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FIGURE 5 
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WELLHEAD PRODUCTION PUMPING TREE 

FIELD OF THE INVENTION 

[0001] The present invention relates to a Wellhead com 
ponent having an access port through Which coiled tubing 
can be inserted into the bore of the tubing string or, alter 
natively, into the annulus betWeen the tubing string and the 
production casing of a Well. 

BACKGROUND OF THE INVENTION 

[0002] Canadian patent No. 2,197,584 discloses a Well 
head component Which is referred to as a composite pump 
ing tree. This pumping tree is shoWn in FIG. 1. It typically 
is used by incorporating it into a Wellhead equipped With a 
rotary drive assembly for rotating a rod string connected 
With a doWnhole rotary or screW pump (see FIGS. 4 and 5). 

[0003] This knoWn pumping tree a comprises a monolithic 
housing b formed from a single piece of steel. It may be 
forged or cast. The housing has a vertical bore c extending 
therethrough and comprises: 

[0004] a bottom connection d, Which can be studded 
or ?anged or of the threaded ring or clamp and hub 
type. The bottom connection is operative to connect 
With the top connection of the Wellhead tubing head; 

[0005] a production bloWout preventer (“BOP”) 
housing section e forming side openings f commu 
nicating With the vertical bore c, for receiving the 
ram components g of a BOP; 

[0006] a ?oW tee section h forming at least one side 
opening i communicating With the bore c, for pro 
ducing Well ?uid; and 

[0007] a top connection j, preferably studded and 
internally threaded, for connecting With the stuffing 
box and frame of a rotary drive assembly for sealing 
and rotating the rod string. 

[0008] The pumping tree a is free of narroW necks and has 
a substantially consistently thick side Wall k. 

[0009] The Wellhead assembly shoWn in FIG. 1 is com 
monly used in connection With Wells producing heavy oil 
from a sand formation. With some of these Wells it is 
necessary to periodically insert a small diameter coiled 
tubing string into the production tubing string bore or into 
the annulus betWeen the tubing string and the production 
casing. This may be done, for example, for the purpose of 
circulating ?uid through the Well to Wash out sand bridges 
or plugs Which have built up doWnhole. Alternatively, there 
are also occasions When it may be desirable to run pressure 
or temperature measuring instruments into the Well on coiled 
tubing. 
[0010] In the past, When a coiled tubing string or instru 
mentation string Was to be run into a Well, it Was the 
conventional practice: 

[0011] to unbolt and remove the rotary drive assem 
bly; and 

[0012] then mount a special spool in its place, the 
spool having one or more angled side ports through 
Which the coiled tubing or instrumentation string 
could be inserted. 
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[0013] This prior practice Was time consuming and 
involved cost. It also produced a relatively high assembly 
Which a service rig might not correlate With. 

SUMMARY OF THE INVENTION 

[0014] In accordance With the present invention, a com 
posite pumping tree is modi?ed by providing an access port 
extending inWardly and doWnWardly through the side Wall 
from the tree’s outer surface to either the vertical bore or to 
the tree’s bottom surface. The access port terminating at the 
vertical bore makes it possible to insert a coiled tubing string 
into the bore of the tubing string. The access port terminating 
at the bottom surface of the tree, When coupled With an 
opening extending through the tubing string hanger, enables 
insertion of coiled tubing into the annulus betWeen the 
production casing and tubing string. Preferably an inlet pipe 
extends upWardly and outWardly from the access port. The 
inlet pipe may be a nipple threaded into the access port or it 
may be integral With the tree. A control valve is mounted to 
the inlet pipe. 

[0015] The main advantages of the assembly are that: 

[0016] it does aWay With the need to ?rst remove the 
bulky rotary drive assembly and then insert a spool, 
When coiled tubing is to be inserted; and 

[0017] it keeps the access port relatively loW, so that 
the service rig equipment is better able to Work With 
it. 

DESCRIPTION OF THE DRAWINGS 

[0018] FIG. 1 is a partly cross-sectional side vieW of a 
prior art composite pumping tree; 

[0019] FIG. 2 is a cross-sectional side vieW of a composite 
pumping tree in accordance With the invention, equipped 
With an access port and an inlet pipe for enabling insertion 
of coiled tubing into the bore of a tubing string; 

[0020] FIG. 3 is a cross-sectional side vieW of a tree 
equipped With an access port and an inlet pipe for enabling 
insertion of coiled tubing into the annulus betWeen the 
tubing and production casing strings; 

[0021] FIG. 4 is a cross-sectional side vieW shoWing the 
tree of FIG. 2 forming part of a Wellhead With a string of 
coiled tubing extending through the access port into the bore 
of the tubing string; and 

[0022] FIG. 5 is a cross-sectional side vieW shoWing the 
tree of FIG. 3 forming part of a Wellhead With a string of 
coiled tubing extending through the access port into the 
annulus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0023] Having reference to the Figures, the composite 
pumping tree 1 is forged or cast as a monolithic unit formed 
from a single piece of steel. The tree 1 comprises a housing 
2 having a vertical bore 3 extending therethrough. The 
housing 2 comprises a bottom connection 4, a BOP housing 
section 5, a ?oW tee section 6, a top connection 7 and an 
access port 8 and inlet pipe 9. 

[0024] The bottom connection 4 is ?anged and studded. It 
is adapted to connect and seal With the top connection 10 of 
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a tubing head 11 forming part of a conventional pumping 
Wellhead 12 of a Well 13. The bottom face 14 of the bottom 
connection 4 forms a ring seal groove 15, extending around 
the vertical bore 3, for receiving a seal ring 16. The body of 
the connection 4 forms threaded bolt holes (not shoWn) for 
receiving connecting studs 18. The bottom connection 4 
enables mounting of the pumping tree 1 to the tubing head 
11. 

[0025] The BOP housing section 5 extends up from the 
bottom connection 4. As shoWn, the BOP housing section 5 
is contiguous With the bottom connection 4 so that there is 
no narroWing neck betWeen them. The section 5 forms 
diametrically aligned side openings 19 communicating or 
connecting With the vertical bore 3. The side openings 19 are 
internally threaded and formed to receive the ram compo 
nents 20 of a side-opening production BOP. 

[0026] The ?oW tee section 6 extends up from the BOP 
housing section 5. As shoWn, the BOP housing section 5 is 
contiguous With the ?oW tee section 6 so that there is no 
narroWing neck betWeen them. The ?oW tee section 6 forms 
internally threaded side openings 21 communicating With 
the vertical bore 3. The side openings 21 form outlet means 
for tying in to a ?oW line 60, through Which Well ?uid is 
produced. 
[0027] A studded top connection 7 extends up from the 
?oW tee section 6. The end face 22 of the top connection 7 
forms a ring seal groove 23 for receiving ring seal 26. The 
body of the top connection 7 is preferably internally 
threaded and forms threaded bolt holes 24 for receiving 
studs 25. The top connection 7 is adapted to seal and connect 
With stu?ing box 27 and frame 28 of a rotary drive assembly 
29. 

[0028] The top connection 7 may have a smaller diameter 
than the main body of housing 2 and therefore forms a 
shoulder 30 thereWith. 

[0029] In one embodiment of the invention, shoWn in 
FIG. 2, an angled access port 8 extends doWnWardly and 
inWardly through the housing side Wall 43 from the hous 
ing’s outer side surface 32, commencing at the shoulder 30, 
to connect or communicate With the vertical bore 3. Apipe 
33 extends upWardly and outWardly from the shoulder 30, to 
form an extension of the access port 8. The pipe 33 may be 
formed as part of the casting or forging or may be a separate 
nipple. The pipe 33 has a studded ?anged connection 34 at 
its upper end. The end face 35 of the connection 34 forms a 
ring seal groove 36 for receiving seal ring (not shoWn). The 
body of the connection 34 forms threaded bolt holes 37 for 
receiving studs for attaching the connection 34 With a 
control valve (not shoWn). 

[0030] As shoWn in FIG. 4, coiled tubing 40 can be 
inserted through the control valve, pipe 33 and access port 
8, to enter the bore 41 of a tubing string 42 suspended from 
the Wellhead 12. This can be accomplished Without remov 
ing the rotary drive assembly 29. 
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[0031] In another embodiment of the invention, shoWn in 
FIG. 3, an access port 8 extends doWn, through the housing 
side Wall 43, from the housing’s outer side surface 32 and 
terminates at the bottom end face 14 of the bottom connec 
tion 4, inWardly of the seal ring 16. Apipe 33, as previously 
described, extends up from the access port 8. As shoWn in 
FIG. 5, the access port 8 enables coiled tubing 40 to extend 
doWn through an opening 52 in the tubing string hanger 53, 
so as to enter the annulus 54 betWeen the tubing string 42 
and the production casing string 55. 

[0032] The Figures and description set forth applicants’ 
best modes of the invention. HoWever those skilled in the art 
Will realiZe that various alterations can be made Without 
altering the substance of the invention. For example, a 
ring-type connection can be substituted for the studded 
bottom connection. The scope of the invention is set forth in 
the claims noW folloWing: 

The embodiments of the invention in Which an exclusive 
property or privilege is claimed are de?ned as folloWs: 
1. A composite pumping tree for use in a Wellhead 

betWeen a tubing head top connection and the bottom 
connection of a pump drive and seal assembly, said Wellhead 
supporting a tubing string having a bore and production 
casing combining With the tubing string to form an annulus, 
comprising: 

a housing formed from a single piece of steel, said 
housing forming a vertical bore extending therethrough 
and having a side Wall and an outer side surface, 

said housing further comprising 

a bottom connection for connecting With the tubing 
head top connection, 

a bloW-out preventer housing section forming side 
openings, communicating With the vertical bore, for 
receiving the ram components of a bloW-out preven 
ter, 

a ?oW tee section forming at least one side opening, 
communicating With the vertical bore, for producing 
Well ?uid, 

a top connection for connecting With the pump drive 
and seal assembly bottom connection, 

said housing side Wall forming an access port extending 
inWardly and doWnWardly therethrough from the 
housing side surface for connection With the tubing 
string bore or the tubing/casing annulus. 

2. The pumping tree as set forth in claim 1 Wherein: 

the access port connects With the vertical bore and there 
through With the tubing string bore. 

3. The pumping tree as set forth in claim 1 Wherein: 

the access port extends to the bottom surface of the 
pumping tree to enable communication With the tubing/ 
casing annulus. 


