Integrated Installation and Wrkover Control System CROSS- REFERENCE TO
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hanger during installation or intervention, The SS8TT, a self-contained valving arrangement,

is affixed above the THRT (these two items are often kept assembled together). The
completion riser system is attached above the SSTT and includes a series of tubular sections
{known as “joints™) to provide a pressure containing conduit between the tubing hanger and
the surface drlling rig. For safety reasons, during installation or intervention of a downhole
completion it is necessary to employ a subsea Blow Out Preventer (BOP) stack with a
drilling riser system connected back to the surface drilling rig. The BOP stack and drifling
riser system for subsea applications includes an internal bore to enable passage of the tubing
hanger, the THRT, the SSTT, and the completion riser (the bore of the BOP stack and the
drilling riser system is usually 18 3,” minimum diameter). The drilling riser itself also
includes a series of “joints” which are made up at surface, as required, to suit the specific
water depth.

[0005] There are several vatiations of subsea frees currently being installed in field

developments, one of which is a vertical tree whereby the drilling BOP stack is directly



installed onto the tree re-entry mandrel. The trees nmay be installed
directly onto an underwater well head or tubing head spool arrangenent.
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100121 Referring to FIGS. 1 and 2, there is shown an exanpl e configuration
of an Integrated Installation and Wrkover Control System (I1WOCS). It
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a subsea production tree and a drilling riser engageable with the well, the
tree including electrical and hydraulic lines to communi cate wth equi pnent
in the trgeoanghigkysnhole in the well; a tieback tool thaecTamodssinstal | ed
in the tree through the drilling riser to establish conmunication with the

tree el ect dr, s;.. an unbilic
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dlrected from the SCM, via the subsea tree 16 and the tubing hanger 11, to the production
isolation valve 7, located in the production strmg. The hydraulic high pressure supply 5 is
directed, via the subsea tree 16 and the tubing hanger 11, to the Surface Conirolled Subsea
Safety Valve (SCSSV} 10 located in the production tubing string. The electrical pressure /
temperature sensor monitoring line 4 is routed from the SCM 19, via the SCMMB 18, the
subsea tree 16, and the tubing hanger 11 to the downhole pressure / temperature sensor 9.

[0013] Thus, operation of necessary production tree and completion control valves
and pressure / temperature monitoring can be undertaken during installation and well
intervention without the use of an external control umbilical, thus saving considerable rig
time and equipment expense in bringing the well online for production. After the
intervention tasks have been completed the tieback tool 1, the completion riser 12, and the
control umbilical 8 are retrieved followed by recovery of the BOP stack 13 and the drilling
nser 15. The well may then be brought “on stream” using established production

procedures.

[0014) Subsequent intervention or workover can be undertaken during the life of the
well as outlined previously.

[0015] While specific embodiments have been shown and described, modifications
can be made by one skilled in the art without departing from the spirit or teaching of this
invention. The embodiments as described are exemplary only and are not hmiting. Many
variations and modifications are possible and are within the scope of the mvention.
Accordingly, the scope of protection is not limited to the embodiments described, but is
only limited by the claims that follow, the scope of which shall include all equivalents of the

subject matter of the claims.



7. The subsea production systemof claim1, the tree equi pnent includes
fluid control valves and the downhol e equi pnent includes at |east one of
pressur e wodoicapesat ure sensors. WO 2010/ 042873PCT/ US2Q08i2602402478. A
subsea production systemfor controlling fluid flowfroma well, the system
I ncl udi ng: .subsea production tree and a drilling riser engageable with
the wel |, tH&™ree incl udi ng electrical and hydraulic lines to conmunicate
wi t h equi pvesit id dhifnb®isi ree and downhole in the well; a tieback tool,

i ncludi ng g tubi ng, hanger running.tool and a.sybsea test tree that can be
i nst al | ed ﬁn t hé sﬁp%@p oG Y f‘:ﬁlcf’?tquﬁbg t?"}lig?wﬁr&“}a"’s‘fvgﬁl W mmuni cati on
W th the thriggdagctrical and hydraulic lines; an unbilical connectable with

the tieback tool and extendable insjde the drilling.riser t he surface;
whor e the. unbi | P ERSCARTHEOR Sescent § e or TRREoRIB Bk b v f’fﬁ%?a wher e t he

unbi l'ical can al sqndd@liniséttical SRHvERLIE HRS 1 ednBEnichiwii® Bdifihendin the®ed oOne
of downhol e pressure and tenperature sensors through the tieback tool

connection with t iad devgghole iy thewells subsea producti on system of claim 8,
where the unbilj galsce ] Bht daf 88 InsRN&I RimERRIhRLgIRE dAPRE HAr t6 BRatlisieback

tool, the tree equipnent, and the downhol e equi pnent.
communication with the tree electrical and hydraulic lines;
an umbilical cormectable with the tieback tool and extendable inside the drilling riser
to the surface;
where the umbilical can be used to communicate the tieback tool; and
where the umbilical can also be used to communicate with the tree and downhole

equipment through the tieback tool connection with the tree,

2. The subsea production system of claim 1, where the tieback tool includes at least one

of a tubing hanger runming tool and a subsea test tree.

3. The subsea production system of claim 1, where the umbilical can at least one of

control and monitor the tieback tool, the tree equipment, and the downhole equipment.

4, The subsea production system of claim 1, where the umbilical can be used to perform
at least one of pressure testing, hanger installation, production flow testing, downhole well

logging, chemical injection, wireline activities, and well monitoring.

5. The subsea production system of claim 1, where the umbilical is a multi-plex electro-
hydraulic umbilical.
6. The subsea production system of claim [, where the tieback tool is installed using a

completion riser system.
7. The subsea production system of claim 1, the tree equipment includes fluid control

valves and the downhole equipment includes at least one of pressure and temperature sensors.



10. The subsea production system of claim8, where the unbilical can be
used to performat | east one of pressure testing, hanger installation,
product i aqpohbmwsisast i ng, dovvnhol e wel | | oggi ng, chem caCTiusp@otosea7
wireline activities, and well nmonitoring. 11. The subsea production system

of claim8, where.the umbi.lical is a nmulti-pl elL.ectr r i¢ unbilical.
12. The subsea %F"@&fﬁ:‘ftf’g'% VR fﬂ%’foo “3*‘?%?&@ ld\?\%%"‘rF égﬁﬁe‘g%gglggg%@ool i's
]ic|nst al | ed mshd@ga conpletion riser system 13. A nethod of controlling

uid flow froma, subsea well ing¢lyding:. installing.a,subse roducti on
tree and a dri IE1siuhifaPF@Ele“d“Fﬁ’ég?l\gﬁlh?g ] ePgaggalikh‘gPﬁgjieﬁvge eﬁl‘gg’?‘?i cal and
hydraulic |ines fpgluabplelcotrickingd agdrhyiizdines Dreoll@micaRavidnguiparmminitiestdeng
wi t h dovvnhol e equi qﬂ% in the well; installing a tieback tool to the tree
t hrough the drill i‘?ﬁg‘{ml intha&eli eback tool establishing communication
between the trefidhfobél meludRBd tibish RinbdrGuidinesorihd adtibseatesd i@ pthatdh endi ng
inside the drilling riser; . conmuni catlﬁri}%uivm t.h the tieback tool and the

tree and downhol ebeEseesnthe e tyopghdhe dplling Hsgr i ¢5tablish SOBMYMGEHE FIBw f r om

the well. 14. Thg.nRt bRAed ohd RjdRlB lin¥ber e the tieback tool includes at

| east one of a tubing hanger running tool and a subsea test tree. |
an umbilical connectable with the tieback tool and extendable inside the drilling riser

to the surface;

where the umbilical can be used to control the tisback tool; and

where the umbilical can also be used to control tree valves and monitor at least one of
downhole pressure and temperature sensors through the tieback tool connection
with the tree.

9. The subsea production system of claim 8, where the umbilical can at least one of

control and monitor the tieback toel, the tree equipment, and the downhole equipment,

10.  The subsea production system of claim 8, where the umbilical can be used to perform
at least one of pressure testing, hanger installation, production flow testing, downhole well

logging, chemical injection, wireline activities, and well monitoring.

11.  The subsea production system of claim 8, where the umbilical is a multi-plex electro-

hydraulic umbilical.

12.  The subsea production system of claim 8, where the tieback tool is installed using a
completion riser system.
13. A method of controlling fluid flow from a subsea well including:
installing a subsea production tree and a drilling riser to the well, the tree including
electrical and hydraulic lines for controlling equipment on the tree and
communicating with downhole equipment in the well;
installing a tieback tool to the free through the drilling riser, the tieback tool
establishing communication between the tree electrical and hydraulic lines and an

umbilical extending inside the drilling riger;
6
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15.  The method of claim 13 further including using the umbilical to control and monitor
at least one of the tieback tool, the tree equipment, and downhole equipment.

16.  The method of claim 13, where controlling fluid flow from the well includes at least
one of pressure testing, hanger installation, production flow testing, downhole well logging,

chemical injection, wireline activities, and well monitoring.

17.  The method of claim 13, where the umbilical is a muti-plex electre-hydraulic

ummbilical.

18.  The method of claim 13, further including installing the tieback tool using a

completion riser system.

19.  The method of claim 13, where the tree equipment includes fluid control valves and
the downhole equipment includes at least one of fluid control valves and pressure and

temperature sensors.



