|  SYSTEM METHOD AND APPARATUS FOR A MODULAR PRODUCTI ON TREE ASSEMBLY TO
REDUCE WEI GHT DURI NG TRANSFER OF TREE TO RIG BACKGROUND OF THE | NVENTI ON
1. Technical Field 100011 The present invention relates in general to
production trees for subsea oil wells and, in particular, to an inproved
system nethod and apparatus for a nmodul ar production tree assenbly for
reduci ng wei ght during transfer of the tree froma barge to arig. 2.
Description of the Related Art [00021 A conventional subsea wel | head
assenbly includes a well head housi ng that supports one or nore casing
hangers | ocated at upper ends of strings of casing extending into the well.
A production tree or "tree" |s Ianded on the mellhead for controlllng t he
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cunber sone™and Very heavy. Prior he sea
floor, it nust be delivered to the offshore rig at sea and hoi sted onto
the rig platform The size and weight of trees makes it difficult to lift
themfroma delivery bar BAGOGROUMND IGKTHENNVESTION [ift |arger trees
onto the rig, they nmust be broken down into their various conponents and

then reass retested prior to deploynent. 100041 Depl oynent may
reqU|ré a fﬁgaggggqudbe gui ded onto the well head and then the tree

[0001} The present invention relates in general to production trees for subsea oil wells and, in
particular, to an improved system, method and apparatus for a modular production tree assembly

for reducing weight during transfer of the tree from a barge to a rig.

2. Description of the Related Art

f0002] A conventional subsea wellhead assembly includes a wellhead housing that supports one
or more casing hangers located at upper ends of strings of casing extending into the well. A
production tree or "tree” is landed on the wellhead for controlling the production of well fluids.

The tree usually carries a choke and valves to control the flow and sensors to monitor the flow,

[0003] Trees are cumbersome and very heavy. Prior to the installation of a trec on the sea floor,
it must be delivered to the offshore rig at sea and hoisted onto the rig platform. The size and
weight of trees makes it difficult to lift them from a delivery barge onto the rig. In order to lift
larger trees onto the rig, they must be broken down into their various components and then

reassembled and retested prior to deployment.

[00044] Deployment may require a flowbase to be guided onto the wellhead and then the tree
guided to the well and flow base to align the flowline connections. In shallow water this is
traditionally done with wires, such as a S-leg sling set made up to the tree frame. This adds
welght to the design as the frame must be suitably strengthened. In deep water a guideline-less
approach is normally used, such as a lift cap with a single leg sling that is clamped or dogged 10

the tree mandrel.



guided to the well and flow base to align the flowine connections. In
shallow water this is traditionally done with wires, such as a 5-leg sling
set made up to the tree frane. This adds weight to the design as the franme
must be suitably strengthened. In deep water a guideline-less approach is
normal |y used, such as a lift cap withhya single leg sling that is clanped
or dogged to the tree mandrel. 2 [00051 In addition, sonme form of a guide
funnel is normally required between the tree and the flowbase and/or
wel | head. This configuration also adds wei ght and conplexity to the overal
assenbly. A choke bridge nmay be used to connect a tree to a tenplate, or be
integral with the tree which nmay require an additional pipe spool and
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the |l ower tree nodul e conprises the guidance systemand a nmeans of tying in
the flowlines to the in-field infrastructure, and the choke bridge nodul e
conprises the choke and instrunentation bridge to link the three
conponents together. 100071 Prior to delivery to the rig, the conponents of
the nodul ar tree assenbly nmay be joined together and tested on shore. The
tree is then | oaded onto a barge or other delivery vessel in its assenbled
state, or disassenbled prior to delivery. Upon arrival at the rig, the
conponents are individually lifted fromthe barge onto the rig by a
standard outrigger crane. Since outrigger cranes typically have a [ift
limt of 40 tons or less, lifting the nodul ar conponents is far nore
manageabl e conpared to prlﬁﬁMbe YRRAHUENYENJIOMN. After the tree
conponents are on the rig, the nodular tree is reassenbl ed.
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10007] Prior to delivery to the rig, the components of the modular tree assembly may be joined
together and fested on shore. The tree is then loaded onto a barge or other delivery vessel in its
assembled state, or disassembled prior to delivery. Upon arrival at the rig, the componenis are
individually lifted from the barge onto the rig by a standard outrigger crane. Since outrigger
cranes typically have a lift limit of 40 tons or less, lifting the modular components is far more

manageable compared to prior art techniques.

{0008} After the tree components are on the rig, the modular free is reassembled.
Advantageously, only interface tests, such as self-alignment (i.e., no boited connections, single
bore test) are required for what is required to make up the components after loading them onto
the rig. The entire tree assembly is then deployed to the sea bed with the draw works on the rig.
In some embodiments, the tree assembly is not designed to be recovered after it 1s deploved on

the sea bed.

[0009] In one embodiment of the invention, the modular tree assembly comprises the upper tree
module having the trechead assembly, wellhead connector, control system (e.g., SCM/SCMMB)
and support frame work (with integral guideline or guideline-less interfaces). The lower tree
module comprises a guideline-less, downward-facing funnel to interface with the wellhead, a

manifold/flowline connection system, and associated pipe work for connection to the upper tree



mani fol d/fl ow i ne connection system and associ ated pi pe work for
connection to the upper tree 4 via the choke bridge nodule. The choke
bridge nodule carries all the appropriate sensors, flow mneters and choke
conponents. These are operated fromthe upper tree nodul e when the choke
bridge assenbly is connected between the upper and |ower tree nodules, to
provide an integrated tree system 100101 The foregoing and other objects
and advant ages of 'the present invention will be apparent to those skilled
inthe art, in view of the followi ng detailed description of the present
invention, taken in conjunction wi th the appended clains and the
acconpanyi ng_dr awi ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0011] So that
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to those skilled in the art, in view of the following detailed description of the present invention,

taken in conjunction with the appended claims and the accompanying drawings.



[0013] FIG 2 is a reverse isonetric view of the nodul ar production tree
assenbly of FIG | and is constructed in accordance with the invention;
[0014] FIGS. 3 - 6 are top, sectional, side and isonetric views of one
enbodi mrent of a lower tree for the nodul ar production tree assenbly of

FIG 1 and is constructed in accordanceg wth the invention; [0015] FIGS. 7
and 8 are opposite isonetric views of one enbodi nent of an upper tree for
the nodul ar production tree assenbly of FIG | and is constructed in
accordance with the invention; [0016] FIGS. 9 - 11 are isonetric, front
and side views of one enbodi nent of a choke bridge for the nodul ar
production tree assenblélof Fl G and is constructed in accordance with

the invention; [0017]B lﬁ-fDféqiélpa“l‘é’b}@hﬁtmémié\j’ﬂﬁiﬁisof one enbodi nent of

depl oying a productlon tree and is constructed in accordance with the
invention; and 6 [0018) FIG 13 is an isonetric view of one enbodi nent of
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of the invention and therefore are not to be considered limiting of its scope as the invention may

admit to other equally effective embodiments,

[6012] FIG. 1 is an isometric view of one embodiment of a modular production tree assembly

and is constructed in accordance with the invention;

{0013] FIG. 2 is a reverse isometric view of the modular production tree assembly of FIG. T and

is constructed in accordance with the invention;

[0014] FIGS. 3 - 6 are top, sectional, side and isometric views of one embodiment of a lower tree
for the modular production tree assembly of FIG. | and is constructed in accordance with the

invention;

[0015} FIGS. 7 and 8 are opposite isometric views of one embodiment of an upper tree for the

modular production tree assembly of FIG. 1 and is constructed in accordance with the invention;

[0016} FIGS. 9 - 11 are isometric, front and side views of one embodiment of a choke bridge for
the modular production tree assembly of FIG. 1 and is constructed in accordance with the

invention;

{0017] FIG. 12 1s a schematic diagram of one embodiment of deploying a production tree and is

constructed in accordance with the invention: and



barge to an offshore rig are disclosed. The tree assenbly 21 (see, e.g.,
FIG 1) may conprise only three nodul es, including an upper tree nodul e
23, a lower tree nodule 25, and a choke bridge nodule 27. This design
greatly sinplifies the assenbly and transportation of the tree when it is
depl oyed to the rig. 100201 In one enmbpdi ment, the invention conprises a
nmet hod of deploying a production tree, such as the tree 21 shown in FIGS.
1 and 2. The nethod conprises providing the nodular production tree
assenbly 21 with a plurality (e.g., only three) nodul es, including an upper
tree nodule 23 (FIGS. 7 and 8), a lower tree nodule 25 (FIGS. 3 - 6), and
a choke bridge nodule 27 (FIGS. 9 - 1&%. [00211 As shown schematically in
FIG 12?0%5?@@%&%%%1*0 Yige Ghepp earbedmsni Sfastrechendeiobiustpdtinacepiparct r ee
modul e 23, ik 9Wekiidf ee nodul e 25, and choke bridge nodule 27 on land to
formthe tree assenbly 21 (step 1201), and testing the nodul ar production
tree assenbly (step 1203) while it is on land. The tested tree assenbly 21
is placed on a sea vessel 29 (e.g., a barge) and transported (step 1205)
to an offshore rig 31. Alternatively, the tree assenbly 21 may be

di sassenbl ed on land after testing 1203, and placed on the barge 29 as the
i ndi vidual nodules 23, 25, 27 before the barge departs for the rig. 100221
Al ter barge 29 delivers the tree assenbly 21 or disassenbl ed nodul es 23,
25, 27 torig 31 (step 1207), a first crane (e.g., outrigger lift) 33
nmounted to the rig 31 is used to separately |ift the separate nodul es 23,
25, 27 onto the rig 31 (step 1209). Crane 33 has typically has a limted



lift capacity (e.g., of about 40 tons). In this step, the nodul es 23, 25,
27 are reassenbled into the nodular production tree assenbly 21 on the rig
31l. At this stage, only interface testing (step 1211) is perfornmed between
t he nodul es 23, 25, 27. After testing 1211, the tree assenbly 21 is 8

depl oyed to the sea floor 35 (step 1218) with a second crane 37 (e.g., the
draw works) which also is nounted to the rig 31. The draw works 37 has a

| arger lift capacity than outrigger crane 33. 100231 Referring again to
FIGS. 1, 2, 7, 8 and 13, the upper tree nodule 23 may conprise a tree head
41 (FIG 13), or tree head assenbly, having a well head connector 61, a
mast er val ve bl ock 63, a production wi ng block 65 and an annul us w ng

bl ock 67. The upper bEeAINPSUHESERIPPIGRYF THEINVERFI@NSUbsea control
system43 (FIG 8) and a renptely operated vehicle, or ROV panel 45 (FIG
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[6020] In one embodiment, the invention comprises a method of deploying a production tree,
such as the tree 21 shown in FIGS. | and 2. The method comprises providing the modular
production tree assembly 21 with a plurality (e.g., only three) modules, including an upper tree
module 23 (FIGS. 7 and 8), a lower tree module 25 (FIGS. 3 -~ 6), and a choke bridge module 27
(FIGS. 9~ 11).

[0021] As shown schematically in FIG. 12, one embodiment of the method comprises
assembling the upper tree module 23, lower treec module 25, and choke bridge module 27 on land
to form the tree assembly 21 (step 1201), and testing the modular production tree assembly (step
1203) while it is on land. The tested tree assembly 21 is placed on a sea vessel 29 (e.g., a barge)
and transported (step 1205) 1o an offshore rig 31. Alternatively, the tree assembly 21 may be
disassembled on land after testing 1203, and placed on the barge 29 as the individual modules

23, 25, 27 before the barge departs for the rig.

[0022] After barge 29 delivers the tree assembly 21 or disassembled modules 23, 25, 27 to rig 31
{step 1207), a first crane (e.g., outrigger 1ift) 33 mounted to the rig 31 is used to separately lift
the separate modules 23, 25, 27 onto the rig 31 (step 1209). Crane 33 has typically has a limited
lift capacity (e.g., of about 40 tons). In this step, the modules 23, 25, 27 are reassembled into the
modular production tree assembly 21 on the rig 31. At this stage, only interface testing (step

1211) is performed between the modules 23, 25, 27. After testing 1211, the tree assembly 21 is



with the upper tree nodul e 23, counterweights 53 (for counterbal ancing the
final assenbly), anodes for a cathodic protection system and neans for
tying in flowlines to an in-field infrastructure 57. The |lower tree
nodul e 25 al so conprises a guideline-less, dowward-facing funnel 55 (FIG
4) to interface with a wellhead, a mang fol d/flow ine connection system 57,
associ ated pi pe work for connection to the upper tree nodul e via the choke
bri dge nodul e, and a choke nodule multi-bore hub connection 59. The | ower
tree also can be pre-fitted with the cathodic protection systemrequired
for the entire tree assenbly, which again reduces the weight of the other
heavy npdul es. 100261 Referring nowto FIGS. I, 2 and 9 -11, the choke
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support frame work and integral guideline or guideline-less interfaces for subsea change-out of

the choke module 27.

[0024] In some embodiments, the trechead is the assembly name for all of the main pressure-
containing components within a "tree”, e.g., the wellhead connector, the central master valve
block that contains all the master valves and downhole isolation valves, and then the two wing
blocks that contain all secondary valves, pressure and temperature sensors and usually most of

the chemical injection eguipment,

[0025] The lower tree module 25 (FIGS. | — 6) may comprise a guidance system 51 for aligning
with the upper tree module 23, counterweights 53 (for counterbalancing the final assembly),
anodes for a cathodic protection system, and means for tying in flow lines to an in-field
infrastructure 57. The lower tree module 25 also comprises a guideline-less, downward-facing
funnel 55 (FIG. 4) to interface with a wellhead, a manifold/flowline connection system 57,
associated pipe work for connection to the upper tree module via the choke bridge module, and a
choke module multi-bore hub connection 59. The lower tree also can be pre-fitted with the
cathodic protection system required for the entire tree assembly, which again reduces the weight

of the other heavy modules.

[0026] Referring now to FIGS. 1, 2 and 9 -11, the choke bridge module 27 comprises a choke

and instrumentation equipment (e.g., pressure and temperature sensors, flow meters, sand



aresult there are reliable, pre-tested connections to the nost conpl ex
nodul e and also to the nain safety flow control elenents (i.e., the

i sol ation valves). The control systemis then piped/ connected to the choke
nmodul e through the nulti-bore flow connection hub. This design again

m ni m zes the nunber of connections that have to be made up on the rig,
since these connections are automatically nade up when the choke nodule is
installed. [00281 Since discrete nodul es are being used to make up the
final tree assenbly, any counterweights required (e.g., for a neutral
center of gravity of the full assenbly) may be installed on the | ower
nodul e and still not exceed the 40 ton outrigger lift limt. As a result,
the ridslestosiwerndde lipbtospaoiihe Borer aee medelicRg, lower wecopotitie? hend khdkettvidgne
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change out of wellhead gaskets within the connector of the upper tree

nodul e. This design helps to reduce the space taken up on the rig floor by
test aTé’ozﬁ%@%@R'ﬁé fid %191[5? %s‘ten}gn the upper tree 1t can be hard-piped to the tree head. As
a result there are reliable, pre-tested connections to the most complex module and also to the
main safety flow control clements (i.c., the isolation valves). The control system is then
piped/connected to the choke module through the multi-bore flow connection hub. This design
again minimizes the number of connections that have to be made up on the rig, since these

connections are automatically made up when the choke module is installed.

[0028] Since discrete modules are being used to make up the final tree assembly, any
counterweights required (e.g., for a neutral center of gravity of the full assembly) may be
installed on the lower module and still not exceed the 40 ton outrigger lift imit. As a result, the
rig crew does not have to start adding extra counterweights to the tree when it is assembled on
the rtg. This configuration reduces the risk of accidents, time required for assembly and the risk

of accidentally omitting components before lowering and installing the tree on the sea floor.

[0029] The lower tree may be configured to also act as both the shipping and inspection stand for
the upper tree. This design avoids the need to take additional modules from the shore to the rig.
For example, if a lower tree module is placed on the rig, the upper tree module can be lified off
the barge and landed directly onto the lower tree module on the rig. Access also can be provided
through the lower tree module for change out of wellhead gaskets within the connector of the
upper tree module. This design helps to reduce the space taken up on the rig floor by test and

assembly equipment,



100301 The invention has several advantages including a nodular satellite
tree design that conbines the advantages of a separate flowbase with a
wel |l junper. Tie-ins to the tree are provided into the singular assenbly
which saves rig tinme for installation as only a single tripis required to
depl oy the nodul ar assenbly. 10031] Cggbining the three nodul ar
sub-assenblies of the tree, flowbase and choke bridge into a single
assenbly allows a single run for depl oynent and gains a nunber of
advant ages. For exanple, the rig tine for deploynent is reduced since only
a single run is required. No additional connections are required between
the tree and fl owbase (since they are connected through the choke bridge).
100321 The nodul ar design all ows easy break down to aid offshore
transp i re r 1S i.m.ted. The lnvention
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weight limt for nost outrigger lifts on the offshore rigs. This is
especially significant for deep water, large bore horizontal tree designs.
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additional connections are required between the tree and flowbase (since they are connected

through the choke bridge).

[0032] The modular design allows easy break down to aid offshore transportation where rig lifis
capacitics may be limited. The invention also allows simple unitization and testing on the rig
prior to deployment. The number of connections is reduced and therefore reduces potential leak
paths. The choke bridge may be removed and instalied later in field life to allow replacement of

vulnerable items subject to high erosion.

[0033] Additional benefits include that no module exceeds the approximately 40 ton weight limit
for most outrigger lifts on the offshore rigs. This is especially significant for deep water, large
bore horizontal tree designs. The use of multi-bore connectors allows the choke bridge to be
controlled from the tree-mounted control system (e.g., subsea control module or SCM) without
the need for a separate hydraulic flying lead (HFL). The upper trec may be landed directly onto
the lower tree (which is already on the rig) during rig transfer without the need to hft the upper

tree with its dedicated shipping skid.

[0634] This design also eliminates bolted connections since it is simply aligned, stacked and
clamped with pins, and it permits more flow and flexibility to connections. The tree sub-frame

may be lifted onto the rig independent of the tree, and includes a jumper connector and multibore



the lower tree (which is already on the rig) during rig transfer w thout
the need to lift the upper tree with its dedicated shipping skid. 10034]
This design also elimnates bolted connections since it is sinply aligned,
stacked and clanped with pins. and it permts nore flow and flexibility to
connections. The tree sub-franne may be lifted onto the rig independent of
the tree, and includes a junper connector and nmultibore Il hub for the
choke bridge nodule. The tree is lifted onto the rig independent of the
sub-frame, and the tree and subfiane are interfaced and nmade up together
on the rig. 10035] Wile the invention has been shown or described in only
sone of its forns, it should be apparent to those skilled in the art that
it is feb feotheichpkelidgsunodude. sTlsceps isBifed ootose irguisdatsadrye sl thwi suhdipme,
depar t 108 tlfer ﬂa'paui"?u %eart?{ntetrg@e | eﬂ\{lgﬂgde%qtoge%xerg’r'ﬁle . Wat is cl al !TEd IS

I . A nethod of deploying a produc1|on t?ee, conprising: (a) providing a
nmodul ar production tree assenbly (21) having a plurality of nodul es,

i ncl udi u r.tree nodul e (,23), | ower .tree nodul.e (.25),. d choke
oo (sl MtRESS iVerf e Beth Hony e e PRSP R dnre 3k i PEUEpe] Poe
modul e appidnt 1@ fthse Biaked by hegr Rk @ot {2ilhiten thaRduaRghtiesd L aukkeadmelul ar

production tree assenbly (21); )
without departing from the scope of the invention.



(c) transporting the nodul ar production tree assenbly (2 1) to an offshore
rig (3 1); (d) separately lifting the upper tree nodule (23), lower tree
nodul e (25), and choke bridge nodule (27) onto the offshore rig (31) with
a first crane (33) nmounted to the offshore rig (31); (e) reassenbling the
upper tree nodule (23), lower tree nodule (25) and choke bridge nodule
(27) into the nodul ar production tree assenbly (21); (1) performng only
interface testing between the upper tree nodule (23), |lower tree nodul e
(25) and choke bridge nodule (27); and then (g) deploying the nodul ar
production tree assenbly (21) to the sea floor (35 wth a second crane
(37) nmounted to the offshore rig (31). 2. A nethod according to Claiml,
wherein the nodul ar production treecpgagerply (21) is disassenbled in
either step (b) on land, or prior to step (d) on a transportation vessel.

3. A nethod according to Claiml1, wherein the first crane (33) conprises an
out ri gg¥hatix¢lgiHed iand t he second crane (37) conprises a draw works. 4. A
met hod according to Claim1, wherein the upper tree nodule (23) conprises a
tree Head A4mythahaf depbutgenpredintionlires\pemensied3), and the | ower tree nodul e

ying ot 1 S @b PangooRan it akpmuly UGS A O HodgRE RO "
accor dimmduduge & giper Gce mbdiie(23 ) taHeweahadeendahild@é), and bl ko ke g e owpule $ES; a
(b) assembling the upper tree module (23), lower tree module (25), and choke bridge module
(27) on land and testing the modular production tree assembly (21);
(c) transporting the modular production tree assembly (21) to an offshore rig (31);
(d) separately lifling the upper tree module (23}, lower tree module (25), and choke bridge
module (27) onto the offshore rig (31) with a first crane (33) mounted to the offshore rig (31);
(e) reassembling the upper tree module (23), lower tree module (25) and choke bridge
module (27) into the modular production tree assembly (21);
(f} performing only interface testing between the upper tree module (23), lower tree module
(25) and choke bridge module (27); and then

(g) deploying the modular production tree assembly (21) to the sea floor (35) with a second

crane (37) mounted to the offshore rig (31).

2. A method according to Claim [, wherein the modular production tree assembly (21) is

disassembled in either step (b) on land, or prior to step (d) on a transportation vessel.

3. A method according to Claim 1, wherein the first crane (33) comprises an outrigger

crane, and the second crane (37) comprises a draw works.

4. A methoed according to Claim 1, wherein the upper tree module (23) comprises a tree
head (41) and a subsea control system (43), and the lower tree module (25) comprises a guidance
system (51) , counterweights (53) and means for tying in flow lines 1o an in-field infrastructure

(57).



choke and instrunentation bridge to |ink together the upper tree nodul e
(23), lower tree nodule (25), and choke bridge nodule (27). 6. A nmethod
according to Claim1l, wherein the upper tree nodule (23) includes a
treehead assenbly, well head connector (61), a subsea control system (43)
and support frame work with integral jguideline or guideline-Iess
interfaces. 7. A nethod according to Claim1l, wherein the | ower tree nodul e
(25) conprises a guideline-less, downward-facing funnel (55) to interface
with a well head, a manifold/flowine connection system and associ ated

pi pe work for connection to the upper tree nodule via the choke bridge
nodul e. 8. A nethod according to Caim1, wherein the choke bridge nodul e

(27) conpri demcbedsserling §1Claigp], wiardnthesheksbids mashis @ Rslemnsisaponent s
(65, 6 Qol%ehﬁh 1?551% RRGLET 644 J(c: o Q] %ﬂ)mﬁl?ﬂ% {é}geﬁ“% ce TRAH 5?%%2%%&"4?991115%8‘3*10‘(9

bri dge no I'S conn en th er an |l e

to pro&iﬁenwnnphtbgﬁaUmﬁmhﬂ@ahct|on tree systen1(21) 9. A nmethod according
to Claim1, further conprising disassenbling the nodular production tree
assenbly (21) before separately lifting the upper tree nodule (23), |ower
tree mwodul @ (©&h)d ackodlighekEaib! |,0aRrd®didl@pérdit: iR CRenehishor&hedd (31),
and reassenbling the up er tree nodule (23), lower tree nodule (25) and
choke BiSeagh: %ghﬁaé L@W} F ftlo: atwé‘smml@rsystﬁpéafi)@elﬂéwnorfef@n&*s%@#ﬁm (21) on

the of faROISudiné Huiadfle A IRLARS, according to Claim 9, wherein the
nodul ar production tree assenbly (21) is

7. A method according to Claim 1, wherein the lower tree module (25} comprises a
guideline-less, downward-facing funnel (55) to interface with a welthead, a manifold/flowline
connection system, and associated pipe work for connection to the upper tree module via the

choke bridge module.

8. A method according to Claim 1, wherein the choke bridge module (27) comprises sensors
(61, 62), flow meters (63) and choke components (65, 67) that are operated from the upper tree
module (23) when the choke bridge module (27) is connected between the upper and lower tree

modules to provide an integrated production tree system (21).

9. A method according to Claim 1, further comprising disassembling the modular
production tree assembly (21} before separately lifting the upper tree module (23), lower tree
module (25), and choke bridge module (27) onto the offshore rig (31), and reassembling the
upper tree module (23}, lower tree module (25) and choke bridge module (27) into the modular

production tree assembly (21) on the offshore rig (31).

10. A method according to Claim 9, wherein the modular production tree assembly (21) is

disassembled in either step (b) on land, or prior to step {d) on a transportation vessel.

il A method according to Claim 1, wherein the lower tree module (25) includes a cathodic

protection systen.



di sassenbled in either step (b) on land, or prior to step (d) on a
transportation vessel. 1 1 . A nethod according to Caim1l1, wherein the

| ower tree nodule (25) includes a cathodic protection system 14 12. A
met hod according to Claiml1, wherein the upper tree nodule (23) includes a
treehead assenbly, well head connectorn4(61), a subsea control system (43)
and support franme work with integral guideline or guideline-I|ess
interfaces, the |ower tree nodule (25) conprises a guideline- |ess,
downwar d- f aci ng funnel (55) to interface with a well head, a

mani fol d/fl ow i ne connection system and associated pi pe work for
connection to the upper tree nodule (23) via the choke bridge nodule (27),
and the choke bridge nodule (27) conprises sensors (61, 62), flow neters
(63) ang choks GBIRARIES(8ORinS 1w iddh R BpOREah&fid (9 nt:ig\g s
nodul e (23) when the cﬁbke bri dge nnduﬁ€$8%7§ IS coﬁ%egie %etm%éﬁ t he
upper angunibbmerclibesdeompaulr €61 )t osuybsovicdeolaaysteinr(# Egmatsephopt lodue b dnw it ee

syst emilgtfzié'l)af guideline or guideline-less interfaces, the lower tree module (25) comprises a guideline-
less, downward-facing funnel (55) to interface with a wellhead, a manifold/flowline connection
system, and associaled pipe work for connection to the upper tree module (23) via the choke
bridge module (27), and the choke bridge module (27) comprises sensors (61, 62), flow meters
(63) and choke components(65, 67) that are operated from the upper tree module (23) when the
choke bridge module (27) is connected between the upper and lower tree modules to provide an

integrated production free system (21).



