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Description

[0001] The present invention relates to a method and
apparatus for diverting the fluid flow from a wellhead tree
or trees in a hydrocarbon extraction system to a testing
means for analysing its content.
[0002] The invention is described in the context of a
system for extracting hydrocarbons, such as oil and gas,
from a sub-sea location, but-is equally applicable to ex-
traction from other locations, particularly those in which
access creates a problem for example in swampy areas.
References to wellhead trees can alternatively be taken
as references to wellheads per se.
[0003] A typical prior art system is shown in Figure 1.
Such a system generally includes plural wellhead trees
2, 4, 6 and 8 on the seabed through which a combination
of oil, gas and water flow from a deposit below the sea-
bed. The trees are generally connected to a manifold
system 10 including valves which are operable to selec-
tively divert flows from the trees into a production pipe-
line 12 leading to a host facility 14 which may be tens of
kilometres away and a test pipeline 16 also leading to
the host facility. The valves in the manifold system gen-
erally include a main valve 18 for each tree, which is
typically diver or remote vehicle operable and not regu-
larly opened and closed during normal operation of the
system, and a pair of diverter valves including a produc-
tion valve 20 (opened when flow from the associated
tree is to enter the production pipeline) and a test valve
22 (which is opened instead of the production valve 20
when flow is to enter the test pipeline). It is necessary
to regularly analyse the flow from each tree in turn to
ascertain that optimum extraction is occurring. When,
for example output from tree 2 is to be tested, its asso-
ciated production valve 20 is closed and test valve 22 is
opened. While flow from the trees 4, 6 and 8 continues
to flow into the production pipeline, that from tree 2 flows
into the test pipeline. Once any residual material in the
test pipeline has been cleared, the output of tree 2 can
be collected at the host facility for analysis. Once the
valves are returned to the states shown in Figure 1, the
operation can be repeated for the other trees. To avoid
the requirement for a diver or remotely operated vehicle
to effect actuation of the production and test valves, they
are generally remotely actuable and controlled by
means of signals sent to the manifold system from the
host facility by an integrated service umbilical 24 which
enters the manifold system at an umbilical termination
assembly 26 from where the signals and power are di-
rected to a sub-sea control module 28 and on to the
trees and diverter valves (signal and power connections
30, shown by dotted lines are only shown for tree 8, the
other connections having been omitted for clarity). An-
other prior art system is known from for instance GB-A-
2 028 400. The incorporation of remotely actuable
valves 20 and 22 and their associated actuators 32 and
34 in the manifold system, which is a relatively perma-
nent fixture on the seabed, constitutes a problem be-

cause they may require periodic maintenance in order
to function efficiently and may even need replacing from
time to time. Accordingly one object of the invention is
to eliminate such remotely actuable diverter valves and
their associated actuators from the manifold system.
[0004] When a sub-sea control module 28 is installed
in the manifold system, it involves the mating of hydrau-
lic, electrical and possibly chemical injection lines. The
making and breaking of such connections in deep water
poses potential problems and accordingly it is a further
preferred object of the invention to eliminate, when pos-
sible, the requirement for such a control module in the
manifold system.
[0005] The inventors have recognised that, because
the wellhead trees by necessity include remotely actu-
able valves with associated actuators (usually hydrau-
lic) and a sub-sea control module for effecting actuation
of the valves, the overall reliability of the trees is not sig-
nificantly reduced by the incorporation of additional re-
motely actuable valves and associated actuators.
[0006] An alternative prior system for analysing flow
from a particular tree is shown in Figure 2 in which parts
corresponding to those shown in Figure 1 are designat-
ed with the same numerals. In this system, each test
valve 22 is connected to a multi-phase flow meter 40
rather than to a test pipeline 16. This arrangement
avoids the problem of having to flush fluid from a possi-
bly very long pipeline between the testing of the flow
from each tree and the problem associated with phase
separation and other changes which tend to occur as
the test flow travels along the pipeline. Such multiphase
flow meters are however very expensive, prone to mal-
function and are not particularly accurate.
[0007] According to the invention there is provided a
method of controlling flows from plural hydrocarbon ex-
traction wellhead trees in an extraction system including
plural wellhead trees connected by a pipeline network
to a host facility via a manifold system situated remotely
from the host facility, the method involving selective
opening and closing of valves controlling the flows
through the pipeline network to enable selective delivery
of output from a selected wellhead tree to testing means
for analysing the content of the output from the selected
wellhead tree wherein the method includes the steps of
providing each wellhead tree with a production flow out-
let, a test flow outlet and valve means operable to se-
lectively divert the output from the wellhead tree through
one of the outlets and operating the valve means to di-
vert the output of one wellhead tree only to the testing
means.
[0008] Such a method obviates the requirement for
remotely actuable valves and associated actuators in
the manifold assembly which will increase its reliability
considerably. Provided no such valves and actuators
are included therein for other purposes, the chance of
needing to maintain equipment of the manifold system
can be substantially eliminated.
[0009] Furthermore, if the manifold assembly simply
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routes flows into the production and test pipelines, the
need for a sub-sea control module in the part of the man-
ifold assembly permanently connected to the seabed
can be avoided. This is also the case when the manifold
assembly comprises a docking manifold in which insert
retrievable system modules are located, since such sys-
tem modules can each contain their own system power
and control modules.
[0010] If power and control are supplied directly from
the host facility to the trees, it may be possible, depend-
ing on other system requirements, to avoid providing
any power and control to the manifold system.
[0011] Preferably the method involves the step of pro-
viding each wellhead tree with a production flow valve
and a test flow valve for respectively controlling output
through the production and test flow outlets which
valves constitute the valves means of the wellhead tree.
[0012] In order to minimise the amount of sub-sea
pipelines, preferably the method includes the step of
connecting the test flow outlets of two or more wellhead
trees with each other by a test conduit to form a wellhead
tree group and connecting the test conduit to the mani-
fold system. More preferably two or more wellhead trees
of the group are connected in parallel to the test conduit.
[0013] Conveniently the method includes the step of
opening the test flow valve of a selected one of the well-
head trees of the group only while maintaining the others
closed and passing output from the selected wellhead
tree to the testing means via the test conduit.
[0014] The output from the selected wellhead tree
may pass through a portion of the test conduit connect-
ing two wellhead trees prior to passing through a differ-
ent part of the test conduit for delivery to the manifold
system.
[0015] So as to reduce the interdependency of the
system components and permit one of the wellhead
trees to be completely closed down and possibly recov-
ered to the surface for maintenance or replacement,
preferably the method includes the step of connecting
the test flow outlet of each wellhead tree to the manifold
system by an individual test conduit.
[0016] With such an arrangement, preferably the
method involves the step of opening the test flow valve
of a selected one of the wellhead trees only while main-
taining the others closed and passing output from the
selected wellhead tree to the testing means via the cor-
responding individual test conduit.
[0017] Preferably the manifold system comprises a
docking manifold for receiving one or more system mod-
ules for acting on wellhead tree outputs flowing through
the manifold system and the method includes docking
at least one such system module in the docking mani-
fold. The use of such system modules permits different
production phases of an oil field to be catered for by sub-
stituting appropriately configured system modules as
explained more fully below.
[0018] At least one system module docked in the
docking manifold may simply provide throughflow con-

nection firstly between the production flow outlets of the
wellhead trees and a production pipeline connecting the
docking manifold and the host facility and secondly be-
tween the test flow outlets of the wellhead trees and a
test pipeline connecting the docking manifold and the
testing means which is situated at the host facility, the
method including the step of conveying output from a
selected one the wellhead trees to the testing means via
the system module. Such a method is appropriate in the
early production phase of the oil field when oil with rel-
atively little water and/or gas issues from the wellhead
trees under high pressure.
[0019] In the latter phases of production, when flow
from the wellhead trees is at a lower pressure and con-
tains water and gas, preferably at least one system mod-
ule docked in the docking manifold includes the testing
means and separating means for separating constituent
components of the flows from the wellhead trees, the
method including the step of operating the valve means
of the wellhead trees to divert the output from one se-
lected wellhead tree test flow outlet only to the separat-
ing means and measuring and/or analysing its content
with the testing means. The separating means may also
constitute the testing means.
[0020] If there is a requirement to avoid the convey-
ance of test flows to the host facility, preferably at least
one system module docked in the docking manifold first-
ly provides simple through-flow connection between the
production flow outlets and a production pipeline con-
necting the docking manifold and the host facility and
secondly includes the testing means, the method includ-
ing the step of conveying output from a selected one of
the wellhead trees to the testing means of the system
module and analysing its content.
[0021] Preferably control signals are routed to the
wellhead trees via the manifold system but without pass-
ing through any control means forming part of the man-
ifold system.
[0022] The invention also provides a method of oper-
ating a hydrocarbon extraction system including the
above method and including the step of conveying main-
stream production fluid (such as gas) from the separat-
ing means through the test pipeline used during an ear-
lier phase of production to convey wellhead output to
the test facility for testing.
[0023] The invention also provides apparatus for con-
trolling flows from plural hydrocarbon extraction well-
head trees in an extraction system including plural well-
head trees connected by a pipeline network to a host
facility via a manifold system situated remotely from a
host facility characterised by each wellhead tree having
a production flow outlet, a test flow outlet and valve
means operable to selectively divert output from the
wellhead tree through one of the outlets and an inter-
connecting pipeline network for delivering the output
from one of the test flow outlets to the testing means.
[0024] According to a further aspect of the invention
there is provided a wellhead tree including a production
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flow outlet and a test flow outlet and valve means oper-
able to selectively divert output from the wellhead tree.
[0025] The invention will now be described by way of
example only with reference to the accompanying sche-
matic Figures in which:

Figure 1 shows a typical prior art system for divert-
ing wellhead tree output flows to a host fa-
cility for testing

Figure 2 shows a prior art system for diverting well-
head tree output flows to a testing device
associated with a sub-sea manifold sys-
tem

Figure 3 shows a system according to the invention
for diverting wellhead tree output flows to
a host facility for testing

Figure 4 shows a detail of flow diverting valves sit-
uated at each wellhead tree according to
the invention

Figure 5 shows a second system according to the
invention with a docking manifold in which
two retrievable system modules are install-
able

Figure 6 shows the type of system module for use
in the system shown in Figure 5

Figure 7 shows a variant of the system shown in
Figure 5 for use with alternative system
modules

Figure 8 shows the type of system module for use
in the system shown in Figure 7

Figure 9 shows a further variant of the system
shown in Figure 5 for use with a further al-
ternative system module

Figure 10 shows the type of system module for use
in the system shown in Figure 9

Figure 11 shows a further variant of the system
shown in Figure 5 including alternative
connections to the wellhead trees; and

Figure 12 shows details of flow diverting valves situ-
ated at each wellhead tree of the system
shown in Figure 11.

[0026] The systems shown in Figures 3 to 12 are suit-
able for putting the various methods according to the
invention into practice.
[0027] A first system for putting the inventive method
into practice is shown in Figures 3 and 4. The system
includes four wellhead trees 50, 52, 54 and 56 mounted
on the seabed and connected by pipes to a seabed man-
ifold system 58 which is connected by a production pipe-
line 60 and a test pipeline 62 to a host facility 64 (shown
in Figure 3 as a floating production unit). The test pipe-
line 62 may be used in later production phases for the
conveyance of a production fluid such as gas. An inte-
grated service umbilical 68 containing electrical, hy-
draulic and also possibly chemical injection line(s) leads
from the host facility 64 to an umbilical termination as-
sembly 66 which may conveniently be mounted on the

manifold system 58 to provide a secure anchoring loca-
tion but may be situated elsewhere.
[0028] The wellhead tree 50 is shown in greater detail
in Figure 4. Fluid flowing out of the tree is divertable at
a junction 70 towards a production flow outlet 72 through
a production flow valve 74 or towards a test flow outlet
76 through a test flow valve 78. These two valves are
respectively controlled by actuators 80 and 82 which are
controlled by a sub-sea control module 84 connected by
a power and signal carrying control line 86 to the umbil-
ical termination assembly 66. The production flow outlet
72 is connected by a production conduit 88 to a produc-
tion feeder pipe 90 in the manifold system which leads
into an inlet production header pipe 92. The production
feeder pipe 90 has a main valve 96 which is operable
by a diver or remotely operated vehicle. The inlet pro-
duction header pipe 92 is linked by a further valve 112
to the production pipeline 60.
[0029] The test flow outlet 76 of the tree 50 is con-
nected by a branch pipe 110 to a junction 98 in a test
conduit 104 (which interconnects the wellhead trees) via
an isolation valve 100 which is diver or remotely oper-
ated vehicle actuable.
[0030] The above arrangement applies equally to the
other three wellheads trees 52, 54 and 56.
[0031] The test flow outlet 76 of tree 50 is connected
via the test conduit 104 to a test feeder pipe 106 in the
manifold system 58 which leads into an inlet test header
pipe 108 which is in turn connected by a valve 114 to
the test pipeline 62. The test feeder pipe 106 contains
a main valve 97 similar to main valve 96.
[0032] The test flow outlets 76 of trees 52, 54 and 56
are respectively connected by branch pipes 110 to in-
terconnecting sections of the test conduit 104. Serially
adjacent trees are accordingly interconnected in series.
While four trees are depicted in Figure 3, other numbers
of trees could be connected in a like manner.
[0033] Operation of the system shown in Figure 3 will
now be described.
[0034] Throughout the operations described below,
the main valves 96, 97 and valves 112 and 114 will re-
main open at all times.
[0035] During normal production, the test flow valves
78 of the trees are closed and the production flow valves
74 will be open. Production fluid will accordingly flow
through the production conduits 88 and production feed-
er pipes 90 into the inlet production header pipe 92 from
where it is routed via the production pipeline 60 to the
host facility 64.
[0036] On a regular basis, it is necessary to test the
flow from each tree individually in order to analyse its
content, pressure etc. An appropriate signal is accord-
ingly transmitted from the host facility 64 to the control
module 84 of the tree concerned via the umbilical 68
and appropriate control line 86 which results in the ac-
tuator 80 closing the production valve 74 and actuator
82 opening the test flow valve 78 (as shown in Figure
4). Fluid flowing out of that particular tree will according-
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ly be diverted so as to flow out of its test flow outlet 76.
[0037] The test flow will travel directly into the test
conduit 104, through the test feeder pipe 106 and into
the inlet test header pipe 108 from where it is routed to
the host facility 64 via the test pipeline 62. If the tree
concerned is one of the trees 52, 54 or 56, the test flow
from the tree will pass through one or more of the inter-
connecting portions of the test conduit 104 before en-
tering the main part of the test conduit 104.
[0038] Before testing at the host facility 64 can occur
it is first necessary to permit the test flow from the tree
being tested to flush other fluid from the test pipeline 62.
[0039] Once testing has been completed, the test flow
valve 78 and production flow valve 74 are closed and
opened respectively to return to the normal production
mode and testing of the flow from another well can com-
mence.
[0040] The loop of pipe 116 interconnecting the pro-
duction and test header pipes 92 and 108 is a so-called
"pigging loop" and used for clearing the pipes in a man-
ner which is well known in the art and not of direct rele-
vance to the present invention. The valves 118 are used
when pigging occurs.
[0041] A second system which can be used to perform
the method according to the invention will now be de-
scribed with reference to Figures 5 and 6. Components
of the system which correspond to those of the system
shown in Figures 3 and 4 are designated with the same
numerals and will not be described in detail below.
[0042] The manifold system of Figure 3 is replaced by
a docking manifold 130 containing the pipes shown and
adapted to receive two system modules 132. It may be
designed to accommodate more than two such mod-
ules. Different modules, such as those shown in Figures
8 and 10 may be employed instead depending on what
functions the modules are to perform.
[0043] As shown in Figure 6, a lower end of each sys-
tem module 132 includes a first part 134 of a multi-pipe
connector 138 which is engageable with complementa-
ry second part 136 of the multi-pipe connector 138.
Pipes in the second part 136 are connected to the inlet
production header 92 and the inlet test header 108 for
routing fluid(s) from the trees 50, 52, 54 and 56 into the
system module 132 and to an outlet production header
140, an outlet test header 142 and an outlet water head-
er 144 for routing fluid(s) away from the system module
132.
[0044] The umbilical termination assembly 66 is
shown separated from the docking manifold 130 but
could be mounted thereon and divides the integrated
service umbilical 68 into two module umbilicals 146
each of which terminates in a wet mateable connection
147 for connection to a system power and control mod-
ule 148 of the system module when it engages the dock-
ing manifold (connection not shown in Figure 6).
[0045] The system module shown in Figure 6 is for
use during an early production phase of the oil field, at
which stage oil flows from the trees at a sufficiently high

pressure that gas does not tend to break out of solution
and form gas slugs in the production pipeline. The sys-
tem modules accordingly include a production loop 150
which connects the inlet production header 92 to the out-
let production header 140 and a test loop 152 which con-
nects the inlet test header 108 to the outlet test header
142. The outlet water header 144 is not used with this
particular system module 132.
[0046] Control lines, which route signals from the wet
mateable connection 147 to the trees, are only partially
shown for reasons of clarity.
[0047] The trees and the interconnections therebe-
tween and between the trees and the docking manifold
130 will be as described with reference to Figures 3 and
4. The method of routing the flow from one particular
tree to the host facility will only differ in that production
flow will pass into one of the two system modules 132
and pass around one of the production loops 150 and
any test flow entering the docking manifold 130 via the
test conduit 104 will pass into one of the system modules
and around one of the test loops 152.
[0048] A third system which can be used to perform
the method according to the invention is shown in Fig-
ures 7 and 8. Components of the system which corre-
spond to those shown in Figures 3 to 6 are designated
with the same numerals and will not be described in de-
tail below.
[0049] The system shown in Figures 7 and 8 differs
from that shown in Figures 5 and 6 in that it does not
include a test pipeline 62 and it includes a different sys-
tem module 158 having a single loop 160 containing a
multi-phase flow meter 162 for analysing the content of
fluid(s) passing therethrough.
[0050] The pigging valves 118 in the docking manifold
130 are open and the valve 114 is closed so that all fluid
flowing out of the system modules 158 is routed through
the production pipeline 60.
[0051] In the system module 158, flow through a first
feed pipe 164 connected to the inlet production header
92 is controlled by a first feed valve 166 and flow through
a second feed pipe 168 connected to the inlet test head-
er 108 is controlled by a second feed valve 170. The
configuration shown in Figure 8 corresponds to normal
production (i.e. testing not taking place). By closing the
first feed valve 166 and opening the second feed valve
170 with their associated actuators, under control of the
system power and control module 148, a test flow di-
verted from a particular tree into the test header 108, in
the manner described above, can be routed through the
meter 162 and analysed. Test flows from the different
trees can be diverted through the meter 162 for this pur-
pose before valves 166 and 170 are opened and closed
respectively so that normal production can be resumed.
[0052] Information from the meter 162 can be proc-
essed locally by the control module 148 and used to con-
trol the trees or relayed to the host facility 64 for process-
ing.
[0053] A fourth system which can be used to perform
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the method according to the invention is shown in Fig-
ures 9 and 10. Components of the system which corre-
spond to those shown in Figures 3 to 8 are designated
with the same numerals and are not described in detail
below.
[0054] The system shown in Figures 9 and 10 differs
from that shown in Figures 5 and 6 in that it includes two
system modules 180 for separating flows received from
the trees via the inlet production header 92 into its oil,
gas and water constituent parts and delivers these sep-
arately to separate ports 182, 184 and 186 of the first
part 134 of the multi-pipe connector 138. The multi-pipe
connector connects: (i) the oil port 182 to the outlet pro-
duction header 140 (as in Figure 5); (ii) the gas port 184
to an outlet gas header 188; and the water port 186 to
outlet water header 144. Since separation and analysis
of the flows can occur within the system module 180,
there is no need to route tree flows back to the host fa-
cility 64 for analysis. Accordingly, the outlet test header
142 and test pipeline 62 are respectively redesignated
as an outlet gas manifold 188 and a gas pipeline 190 for
delivering gas from the system module 180 to the host
facility. This double use of the pipeline 62/190 obviates
the need to provide three separate pipelines (for oil, gas
and test flows) from the docking manifold 130 to the host
facility 64. The outlet water header 144 is connected to
a water disposal well 192.
[0055] A separator chamber 194 in the system mod-
ule 180 is supplied with flows from the trees either via a
first feed pipe 164 connected to the inlet production
header 92 or via a second feed pipe 168 connected to
the inlet test header 108. First and second feed valves
166 and 170 in these pipes respectively are operable as
described with reference to Figure 8 to divert production
flow from all of the wells into the separator chamber or
merely divert a test flow from one of the trees thereinto,
also as described above.
[0056] The manner in which components of the sys-
tem module 180 act on fluids flowing therethrough will
not be described in detail since it is not strictly relevant
to the present invention. The components included in
the system module 180 are labelled as follows: fluid in-
terface level sensor 196; pressure sensor 198; modu-
lating valves 200; flow meters 202; pumps 204; failsafe
valve 206; and non-return valves 208. The system pow-
er and control module 148 receives signals from and
controls the operation of most these components and
others in the system modules 180. Between using the
system modules 132 and 180 shown in Figures 6 and
10 respectively, an intermediate system module (not
shown) may be used which includes a two-phase sep-
arator for separating the flows into oil and gas or water
components only.
[0057] A fifth system which can be used to perform a
method according to the invention is shown in Figures
11 and 12. Components of the system which correspond
to those shown in Figures 3 to 10 are designated with
like numerals and not described in detail below.

[0058] The system modules 132 shown in Figure 11
correspond to that shown in Figure 6. As subsequent
production phases of the oil field are entered, different
system modules can be substituted for the system mod-
ules 132 as described above.
[0059] The main difference between the system
shown in Figure 11 and that shown in Figure 5 is that
the test flow outlet 76 of each tree 212 is connected by
an individual test conduit 210 to the inlet test header
108. Furthermore, no interconnecting pipes are provid-
ed to link the test flow outlets 76 of the trees 212 and
the trees 212 do not include isolation valves 100 or
branch pipes 110. Accordingly, when there is a require-
ment to test the flow from one particular tree, a signal is
sent to the appropriate actuators 80 and 82 of that tree
so that the production flow valve 74 is closed and the
test flow valve 78 is opened (as shown in Figure 12)
whereupon flow from that tree passes directly to the inlet
test header 108 in the docking manifold 130 via the cor-
responding test conduit 210 without being conducted via
any other trees regardless of which tree is being tested.
This arrangement results in it being possible to remove
one tree from the system without affecting the operation
of other trees in the same group.
[0060] In the accompanying drawings, valves shaded
in designate closed valves and those not shaded in des-
ignate open valves.
[0061] While valve means forming part of the well-
head trees has been described, the production and test
flow valves 74 and 78 may be closely associated with
the associated tree rather than forming part thereof.
[0062] The integrated service umbilical 68 described
may be replaced by one or more leading directly from
the host facility to the wellhead trees.
[0063] Each header pipe referred to above could be
described as an individual sub manifold within the as-
sociated manifold system or docking manifold.

Claims

1. A method of controlling flows from plural hydrocar-
bon extraction wellhead trees (50, 52, 54, 56) in an
extraction system including plural wellhead trees
(50 ...) connected by a pipeline network (60, 62, 88,
104) to a host facility (64) via a manifold system (58)
situated remotely from the host facility (64), the
method involving selective opening and closing of
valves (74, 78) controlling the flows through the
pipeline network to enable selective delivery of out-
put from a selected wellhead tree (50...) to testing
means for analysing the content of the output from
the selected wellhead tree wherein the method in-
cludes the steps of providing each wellhead tree
(50...) with a production flow outlet (72), a test flow
outlet (76) and valve means (74, 78) operable to se-
lectively divert the output from the wellhead tree
(50...) through one of the outlets (72, 76) and oper-

9 10



EP 1 383 985 B1

7

5

10

15

20

25

30

35

40

45

50

55

ating the valve means (74, 78) to divert the output
of one wellhead tree only to the testing means.

2. The method of according to claim 1 including the
step of providing each wellhead tree (50 ...) with a
production flow valve (74) and a test flow valve (78)
for respectively controlling output through the pro-
duction and test flow outlets (72, 76) which valves
(74, 78) constitute the valve means of the wellhead
tree (50...).

3. The method according to claim 1 or 2 including the
step of connecting the test flow outlets (76) of two
or more wellhead trees (50 ...) with each other by a
test conduit (104) to form a wellhead tree group and
connecting the test conduit (104) to the manifold
system (58).

4. The method of claim 3 wherein two or more well-
head trees (50...) of the group are connected in par-
allel to the test conduit (104).

5. The method of claims 2 and 3 including the step of
opening the test flow valve (78) of a selected one
of the wellhead trees (50 ...) of the group only while
maintaining the or each other test flow valve (78)
closed and passing output from the selected well-
head tree (50...) to the testing means via the test
conduit (104).

6. The method of claim 5 wherein output from the se-
lected wellhead tree (52, 54, 56) passes through a
portion of the test conduit (104) connecting two well-
head trees (50, 52, 54, 56) prior to passing through
a different part of the test conduit (104) for delivery
to the manifold system (58).

7. The method according to any preceding claim in-
cluding the step of connecting the test flow outlet
(76) of each wellhead tree (212) to the manifold sys-
tem (130) by an individual test conduit (210).

8. The method according to claims 2 and 7 including
the step of opening the test flow valve (76) of a se-
lected one of the wellhead trees (212) only while
maintaining the others closed and passing output
from the selected wellhead tree (212) to the testing
means via the corresponding individual test conduit
(210).

9. The method according to any preceding claim
wherein the manifold system comprises a docking
manifold (130) for receiving one or more system
modules (132, 158, 180) for acting on wellhead tree
outputs flowing through the manifold system and
the method includes docking at least one such sys-
tem module (132, 158, 180) in the docking manifold
(130).

10. The method according to claim 9 wherein at least
one said system module (132) docked in the dock-
ing manifold (130) simply provides through connec-
tion firstly (150) between the production flow outlets
(72) of the wellhead trees (50...) and a production
pipeline (60) connecting the docking manifold (130)
and the host facility (64) and secondly (152) be-
tween the test flow outlets (76) of the wellhead trees
(50...) and a test pipeline (62) connecting the dock-
ing manifold (130) and the testing means which is
situated at the host facility (64), the method includ-
ing the step of conveying output from a selected one
of the wellhead trees (50...) to the testing means via
the system module (132).

11. The method according to claim 9 wherein at least
one said system module (158) docked in the dock-
ing manifold (130) firstly (164, 160) provides simple
throughflow connection between the production
flow outlets (72) of the wellhead trees (50...) and a
production pipeline (60) connecting the docking
manifold (130) and the host facility (64) and second-
ly (168, 160) includes the testing means (162), the
method including the step of conveying output from
a selected one of the wellhead trees (50...) to the
testing means (162) of the system module (158)
and analysing its contents.

12. The method according to claim 9 wherein at least
one said system module (180) docked in the dock-
ing manifold (130) includes the testing means (202)
and separating means (194) for separating constit-
uent components of the flows from the wellhead
trees (50...), the method including the step of oper-
ating the valve means (74, 78) of the wellhead trees
(50...) to divert the output from one selected well-
head tree test flow outlet (76) only to the separating
means (194) and measuring and/or analysing its
contents with the testing means (202).

13. The method according to any preceding claim
wherein control signals for controlling the valve
means (74, 78) of each wellhead tree (50...) are pro-
vided from the host facility (64).

14. The method according to claim 13 wherein the con-
trol signals are routed to the wellhead trees (50...)
via the manifold system (58) but without passing
through any control means forming part of the man-
ifold system (58).

15. The method according to claim 13 wherein the con-
trol signals are routed to the wellhead trees (50...)
without passing through the manifold system.

16. The method according to claim 9 wherein at least
one of the system modules (158, 180) includes the
testing means (162, 202), the method including the
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step of conveying output from a selected one of the
wellhead trees (50...) to the testing means (162,
194) of the system module (158, 202).

17. A method of operating a hydrocarbon extraction
system including the steps of employing the method
of claim 10 involving conveying output from a se-
lected one of the wellhead trees (50...) to the testing
means via the system module (132) and the test
pipeline (62) and subsequently employing the
method of claim 12 and conveying one of the con-
stitute components from the separating means
(194) to the host facility (64) via the pipeline (190)
previously used as the test pipeline (62).

18. Apparatus for controlling flows from plural hydrocar-
bon extraction wellhead trees (50...) in an extraction
system including plural wellhead trees (50...) con-
nected by a pipeline network (60, 62, 88, 104) to a
host facility (64) via a manifold (58) situated remote-
ly from the host facility (64) characterised by each
wellhead tree (50...) having a production flow outlet
(72), a test flow outlet (76) and valve means (74,
78) operable to selectively divert output from the
wellhead tree (50...) through one of the outlets (72,
76) and the interconnecting pipeline network for de-
livering the output from one of the test flow outlets
(76) to the testing means.

Patentansprüche

1. Verfahren zur Steuerung von Durchflüssen von
mehrfachen Bohrlochverteilern (50, 52, 54, 56) zur
Kohlenwasserstoffextraktion in einem Extraktions-
system, welches mehrfache Bohrlochverteiler (50,
52, 54, 56) beinhaltet, verbunden durch ein Rohr-
leitungsnetzwerk (60, 62, 88, 104) mit einer Leitein-
richtung (64) über ein Verteilersystem (58), welches
sich entfernt von der Leiteinrichtung (64) befindet,
wobei das Verfahren das gezielte Öffnen und
Schließen von Ventilen (74, 78) zur Regelung des
Durchflusses durch das Rohrleitungsnetz ein-
schließt, um eine gezielte Zuführung der Förder-
menge von einem definierten Bohrlochverteiler (50,
52, 54, 56) zu Kontrollmitteln zur Analyse des In-
halts der Förderausgangs von dem definierten
Bohrlochverteiler zu ermöglichen, wobei das Ver-
fahren die Schritte des Ausstattens jedes Bohrloch-
verteilers (50, 52, 54, 56) mit einem Produktions-
Durchfluß-Auslaß (72), einem Kontroll-Durch-
fluß-Auslaß (76) und Ventilmitteln (74, 78) beinhal-
tet, zum Betreiben eines wahlweisen Umleitens der
Fördermenge des Bohrlochverteiler (50, 52, 54, 56)
auf einen der Auslässe (72, 76), und zum Betrieb
der Ventilmittel (74, 78), um die Fördermenge nur
eines Bohrlochverteilers zu den Kontrollmitteln um-
zuleiten.

2. Verfahren nach Anspruch 1, welches den Schritt
des Ausstattens jedes Bohrlochverteilers (50, 52,
54, 56) mit einem Produktions-Durchflussventil (74)
und einem Kontroll-Durchflussventil (78) zur ent-
sprechenden Steuerung der Fördermenge durch
die Produktion- und Kontroll-Durchfluss-Ausgänge
(72, 76) beinhaltet, wobei die Ventile (74, 78) die
Ventilmittel des Bohrlochverteilers (50, 52, 54, 56)
bilden.

3. Verfahren nach Anspruch 1 oder 2, welches den
Schritt zur gegenseitigen Verbindung der Kontroll-
Durchfluß-Auslässe (76) von zwei oder mehreren
Bohrlochverteilern (50, 52, 54, 56) durch eine Kon-
trollrohrleitung (104) aufweist, um eine Bohrloch-
verteilergruppe zu bilden, und Verbindung der Kon-
trollrohrleitung (104) mit dem Verteilersystem (58).

4. Verfahren nach Anspruch 3, bei dem zwei oder
mehrere Bohrlochverteiler (50, 52, 54, 56) der
Gruppe zu der Kontrollrohrleitung (104) parallel ge-
schaltet sind.

5. Verfahren nach Anspruch 2 und 3, welches den
Schritt des Öffnens des Kontroll-Durchflussventils
(78) eines ausgewählten Bohrlochverteilers (50,
52, 54, 56) der Gruppe aufweist, nur während das
oder jedes Kontroll-Durchflussventil (78) geschlos-
sen gehalten wird, und Leiten der Fördermenge des
ausgewählten Bohrlochverteilers (50, 52, 54, 56)
über die Kontrollrohrleitung (104) zu den Kontroll-
mitteln.

6. Verfahren nach Anspruch 5, bei dem die Förder-
menge des ausgewählten Bohrlochverteilers (50,
52, 54, 56) durch einen Teil der Kontrollrohrleitung
(104) fließt, welches zwei Bohrlochverteiler (50, 52,
54, 56) verbindet, bevor es durch einen anderen Teil
der Kontrollrohrleitung (104) zur Zuführung zum
Verteilersystem (58) fließt.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, welches den Schritt der Verbindung des Kon-
troll-Durchfluß-Auslasses (76) jedes Bohrlochver-
teilers (212) mit dem Verteilersystem (130) durch
eine individuelle Kontrollrohrleitung (210) aufweist.

8. Verfahren nach den Ansprüchen 2 und 7, welches
den Schritt des Öffnens des Kontroll-Durch-
flussventils (76) eines ausgewählten Bohrlochver-
teilers (212) nur bei Geschlossenhaltung der ande-
ren aufweist, und leiten der Fördermenge vom aus-
gewählten Bohrlochverteiler (212) über die entspre-
chende individuelle Kontrollrohrleitung (210) zu den
Kontrollmitteln.

9. Verfahren nach einem der vorhergehenden Ansprü-
che, bei dem das Verteilersystem einen Verteiler-
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anschluss (130) zur Aufnahme eines oder mehrerer
Systemmodule (132, 158, 180) zur Einwirkung auf
die durch das Verteilersystem fließenden Förder-
mengen der Bohrlochverteiler umfasst, wobei das
Verfahren das Koppeln von mindestens einem sol-
chem Systemmodul (132, 158, 180) mit dem Ver-
teileranschluss (130) auf umfasst.

10. Verfahren nach Anspruch 9, bei dem mindestens
ein mit dem Verteileranschluss (130) gekoppeltes
Systemmodul (132) schlicht eine Durchgangsver-
bindung erstens (150) zwischen den Produktions-
Durchfluß-Auslässen (72) der Bohrlochverteiler
(50...) und einer den Verteileranschluss (130) mit
der Leiteinrichtung (64) verbindenden Produktions-
rohrleitung (60), und zweitens (152) zwischen den
Kontroll-Durchfluß-Auslässen (76) der Bohrloch-
verteiler (50...) und einer Testrohrleitung, welche
den Verteileranschluss (130) und das bei der Leit-
einrichtung (64) befindliche Testmittel bereitstellt,
wobei das Verfahren den Schritt des Förderns der
Fördermenge eines ausgewählten Bohrlochvertei-
lers (50...) über das Systemmodul (132) zu den
Kontrollmitteln umfasst.

11. Verfahren nach Anspruch 9, bei dem mindestens
ein mit dem Verteileranschluss (130) gekoppeltes
Systemmodul (158) schlicht eine Durchgangsver-
bindung erstens (164, 160) zwischen den Produk-
tions-Durchfluß-Auslässen (72) der Bohrlochvertei-
ler (50...) und einer den Verteileranschluss (130) mit
der Leiteinrichtung (64) verbindenden Produktions-
rohrleitung (60), und zweitens (168, 160) die Test-
mittel (162) umfasst, wobei das Verfahren den
Schritt des Förderns der Fördermenge eines aus-
gewählten Bohrlochverteilers (50...) zu den Kon-
trollmitteln (162) des Systemmoduls (158) und die
Analyse ihrer Inhalte umfasst.

12. Verfahren nach Anspruch 9, bei dem mindestens
ein mit dem Verteileranschluss (130) gekoppeltes
Systemmodul (180) das Kontrollmittel (202) und
Trennmittel (194) zur Trennung der Bestandteil-
komponenten der Durchflüsse der Bohrlochvertei-
ler (50...) aufweist, wobei das Verfahren den Schritt
der Betätigung der Ventilmittel (74, 78) der Bohr-
lochverteiler (50...) zur Umleitung der Fördermenge
eines ausgewählten Kontroll-Durchfluß-Auslasses
(76) eines Bohrlochverteilers nur zu den Trennmit-
teln (194), und Messung und/oder Analyse seines
Inhalts mit den Kontrollmitteln (202).

13. Verfahren nach einem der vorgehenden Ansprü-
che, bei dem Steuersignale zur Steuerung der Ven-
tilmittel (74, 78) jedes Bohrlochverteilers (50...) von
der Leiteinrichtung (64) zur Verfügung gestellt wer-
den.

14. Verfahren nach Anspruch 13, bei dem die Steuer-
signale über das Verteilersystem (58) zu den Bohr-
lochverteilern (50...) geführt werden, ohne irgend-
ein Kontrollmittel zu durchlaufen, welches einen Teil
des Verteilersystems (58) bildet.

15. Verfahren nach Anspruch 13, bei dem die Steuer-
signale zu den Bohrlochverteilern (50...) geführt
werden ohne das Verteilersystem zu durchlaufen.

16. Verfahren nach Anspruch 9, bei dem mindestens
eines der Systemmodule (158, 180) die Kontrollmit-
tel (162, 202) umfasst, wobei das Verfahren den
Schritt der Förderung der Fördermenge von einem
ausgewählten Bohrlochverteiler (50...) zu den Kon-
trollmitteln (162, 194) der Systemmodule (158, 202)
aufweist.

17. Verfahren zum Betrieb eines Kohlenwasserstoff-
Extraktionssystems, welches die Schritte der An-
wendung des Verfahrens von Anspruch 10 auf-
weist, unter Einbeziehung des Förderns der Förder-
menge von einem ausgewählten Bohrlochverteiler
(50...) zu den Kontrollmitteln über die Systemmo-
dule (132) und die Kontrollrohrleitung (62), und an-
schließende Anwendung des Verfahrens von An-
spruch 12 und Förderung von einer der gebildeten
Komponenten von den Trennmitteln (194) zu der
Leiteinrichtung (64) über die Rohrleitung (190), wel-
che vorher als Kontrollrohrleitung (62) verwendet
wurde.

18. Vorrichtung zur Steuerung von Durchflüssen von
mehreren Bohrlochverteilern (50...) zur Kohlenwas-
serstoffextraktionen in einem Extraktionssystem,
welches mehrere Bohrlochverteiler (50...) aufweist,
die durch ein Rohrleitungsnetzwerk (60, 62, 88,
104) über ein Verteilersystem (58), welches sich
entfernt von einer Leiteinrichtung (64) befindet, mit
der Leiteinrichtung (64) verbunden sind, dadurch
gekennzeichnet, dass jeder Bohrlochverteiler
(50...) einen Produktions-Durchfluß-Auslaß (72),
einen Kontroll-Durchfluß-Auslaß (76) und Ventilmit-
tel (74, 78) aufweist, die derart betreibbar sind, um
die Fördermenge wahlweise von den Bohrlochver-
teilern (50...) durch einen der Auslässe (72, 76) und
das damit verbundene Rohrleitungsnetzwerk um-
zuleiten, um die Fördermenge von einem der Kon-
troll-Durchfluß-Auslässe (76) zu den Kontrollmitteln
umzuleiten.

Revendications

1. Procédé de contrôle des écoulements provenant de
plusieurs arbres de tête de puits d'extraction d'hy-
drocarbure (50, 52, 54, 56) dans un système d'ex-
traction comprenant plusieurs arbres de tête de
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puits (50...) reliés par un réseau de pipeline (60, 62,
88, 104) à une installation principale via un système
de manifold (58) situé à distance de l'installation
principale (64), le procédé impliquant l'ouverture et
la fermeture sélectives des soupapes (74, 78) con-
trôlant les écoulements à travers le réseau de pipe-
line pour permettre une amenée sélective de pro-
duit depuis un arbre de tête de puits (50...) sélec-
tionné vers des moyens de test destinés à analyser
le contenu du produit provenant de l'arbre de tête
de puits sélectionné, dans lequel le procédé com-
prend les étapes de doter chaque arbre de tête de
puits (50...) d'un orifice de sortie d'écoulement de
production (72), d'un orifice de sortie d'écoulement
de test (76) et de moyens formant soupape (74, 78)
pouvant fonctionner pour dévier de manière sélec-
tive le produit provenant de l'arbre de tête de puits
(50...) à travers un des orifices de sortie (72, 76) et
de faire fonctionner les moyens formant soupape
(74, 78) pour dévier le produit d'un seul arbre de
tête de puits vers les moyens de test.

2. Procédé selon la revendication 1 comprenant l'éta-
pe de doter chaque arbre de tête de puits (50...)
d'une soupape d'écoulement de production (74) et
d'une soupape d'écoulement de test (78) destinées
à contrôler respectivement le produit à travers les
orifices de sortie d'écoulement de production et de
test (72, 76), lesquelles soupapes (74, 78) consti-
tuent les moyens formant soupape de l'arbre de tête
de puits (50...).

3. Procédé selon la revendication 1 ou 2 comprenant
l'étape de relier les orifices de sortie d'écoulement
de test (76) de deux arbres de tête de puits (50...)
ou plus l'un à l'autre par un conduit de test (104)
pour former un groupe d'arbre de tête de puits et de
relier le conduit de test (104) au système de mani-
fold (58).

4. Procédé de la revendication 3, dans lequel deux ar-
bres de tête de puits (50...) ou plus du groupe sont
reliés en parallèle au conduit de test (104).

5. Procédé des revendications 2 et 3, comprenant
l'étape d'ouvrir la soupape d'écoulement de test
(78) d'un seul arbre sélectionné parmi les arbres de
tête de puits (50...) du groupe, tout en maintenant
la ou chaque autre soupape d'écoulement de test
(78) fermée et de faire passer le produit depuis l'ar-
bre de tête de puits (50...) sélectionné vers les
moyens de test via le conduit de test (104).

6. Procédé de la revendication 5, dans lequel le pro-
duit provenant de l'arbre de tête de puits (52, 54,
56) sélectionné passe à travers une partie du con-
duit de test (104) reliant deux arbres de tête de puits
(50, 52, 54, 56) avant de passer à travers une partie

différente du conduit de test (104) pour l'amenée au
système de manifold (58).

7. Procédé selon l'une quelconque des revendications
précédentes comprenant l'étape de relier l'orifice de
sortie d'écoulement de test (76) de chaque arbre de
tête de puits (212) au système de manifold (130)
par un conduit de test individuel (210).

8. Procédé selon les revendications 2 et 7 comprenant
l'étape d'ouverture de la soupape d'écoulement de
test (76) d'un seul arbre sélectionné parmi les ar-
bres de tête de puits (212) tout en maintenant les
autres fermés et de faire passer le produit depuis
l'arbre de tête de puits sélectionné (212) vers les
moyens de test via le conduit de test individuel (210)
correspondant.

9. Procédé selon l'une quelconque des revendications
précédentes, dans lequel le système de manifold
comprend un manifold d'amarrage (130) destiné à
recevoir un ou plusieurs module(s) de système
(132, 158, 180) destiné(s) à agir sur les produits
d'arbre de tête de puits s'écoulant à travers le sys-
tème de manifold et le procédé comprenant l'amar-
rage d'au moins un tel module de système (132,
158, 180) dans le manifold d'amarrage (130).

10. Procédé selon la revendication 9, dans lequel au
moins un dit module de système (132) amarré dans
le manifold d'amarrage (130) fournit simplement
une liaison de transfert premièrement (150) entre
les orifices de sortie d'écoulement de production
(72) des arbres de tête de puits (50...) et une cana-
lisation de production (60) reliant le manifold
d'amarrage (130) et l'installation principale (64) et
secondement (152) entre les orifices de sortie
d'écoulement de test (76) des arbres de tête de
puits (50...) et un pipeline de test (62) reliant le ma-
nifold d'amarrage (130) et les moyens de test qui
sont situés au niveau de l'installation principale
(64), le procédé comprenant l'étape de transporter
le produit depuis un arbre sélectionné parmi les ar-
bres de tête de puits (50...) vers les moyens de test
via le module de système (132).

11. Procédé selon la revendication 9, dans lequel au
moins un dit module de système (158) amarré dans
le manifold d'amarrage (130) fournit premièrement
(164, 160) une liaison de transfert simple entre les
orifices de sortie d'écoulement de production (72)
des arbres de tête de puits (50...) et un pipeline de
production (60) reliant le manifold d'amarrage (130)
et l'installation principale (64) et secondement (168,
160) comprend les moyens de test (162), le procé-
dé comprenant l'étape de transporter le produit de-
puis un arbre sélectionné parmi les arbres de tête
de puits (50...) vers les moyens de test (162) du mo-
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dule de système (158) et d'analyser son contenu.

12. Procédé selon la revendication 9, dans lequel au
moins un dit module de système (180) amarré dans
le manifold d'amarrage (130) comprend des
moyens de test (202) et des moyens de séparation
(194) destinés à séparer les composants consti-
tuants des écoulements provenant des arbres de
tête de puits (50...), le procédé comprenant l'étape
de faire fonctionner les moyens formant soupape
(74, 78) des arbres de tête de puits (50...) pour dé-
vier le produit depuis un seul orifice de sortie
d'écoulement de test d'arbre de tête de puits sélec-
tionné (76) vers les moyens de séparation (194) et
de mesurer et/ou d'analyser son contenu avec les
moyens de test (202).

13. Procédé selon l'une quelconque des revendications
précédentes, dans lequel des signaux de comman-
de destinés à commander les moyens formant sou-
pape (74, 78) de chaque arbre de tête de puits
(50...) sont fournis depuis l'installation principale
(64).

14. Procédé selon la revendication 13, dans lequel les
signaux de commande sont acheminés vers les ar-
bres de tête de puits (50...) via le système de ma-
nifold (58), mais sans passer par aucun des
moyens de commande faisant partie du système de
manifold (58).

15. Procédé selon la revendication 13, dans lequel. les
signaux de commande sont acheminés aux arbres
de tête de puits (50...) sans passer par le système
de manifold.

16. Procédé selon la revendication 9, dans lequel au
moins un des modules de système (158, 180) com-
prend les moyens de test (162, 202) le procédé
comprenant l'étape de transporter le produit depuis
un arbre sélectionné parmi les arbres de puits de
tête (50...) vers les moyens de test (162, 194) du
module de système (158, 202).

17. Procédé de fonctionnement d'un système d'extrac-
tion d'hydrocarbure comprenant les étapes d'utili-
ser le procédé de la revendication 10 impliquant le
transport du produit depuis un arbre sélectionné
parmi les arbres de tête de puits (50) vers les
moyens de test via le système de module (132) et
le pipeline de test (62) et d'utiliser par la suite le pro-
cédé de la revendication 12 et de transporter un des
composants constituants depuis les moyens de sé-
paration (194) vers l'installation principale (64) via
le pipeline (190) précédemment utilisé comme pi-
peline de test (62).

18. Appareil destiné à contrôler les écoulements prove-

nant de plusieurs arbres de tête de puits d'extrac-
tion d'hydrocarbure (50...) dans un système d'ex-
traction comprenant plusieurs arbres de tête de
puits (50...) reliés par un réseau de pipeline (60, 62,
88, 104) vers une installation principale (64) via un
manifold (58) situé à distance de l'installation prin-
cipale (64), caractérisé en ce que chaque arbre de
tête de puits (50...) présente un orifice de sortie
d'écoulement de production (72), un orifice de sortie
d'écoulement de test (76) et des moyens formant
soupape (74, 78) pouvant fonctionner pour dévier
de manière sélective le produit depuis l'arbre de tête
de puits (50...) à travers un des orifices de sortie
(72, 76) et le réseau de pipeline d'interconnexion
destiné à amener le produit depuis un des orifices
de sortie d'écoulement de test (76) vers les moyens
de test.
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