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(57) Abstract: A submarine device includes a
hollow tank body (5), a marine riser (3), blowout
preventer (BOP) (4) and tie back stem (6). The
BOP (4) is located on the hollow tank body (5).
"The marine riser (3) is connected to a drilling

vessel (1) at the upper end and connected to the
BOP (4) at the lower end. The tie back stem (6)
is connected to the hollow tank body (5) al the
upper end and connected to the seabed wellhead
by the submarine wellhead apparatus (7) at the
lower end and thus connected to the casing (9)
for producing oil or gas in the reservoir by the
submarine wellhead apparatus (7). A passage
for communicating the BOP and the tie back
stem system is provided on the hollow tank
body. The pipe string for conveying oil, gas,
or bit cuttings and drilling mud in the drilling
process is divided into two sections, i.e. the tie
back stem (6) and the casing (9), by the wellhead
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apparatus settled on the seabed. Thereby the
security of the drilling platform or the drilling
vessel in the drilling process is ensured and the
operability of the producing system is enhanced.



WO 2009/082888 A1

Changquan) | CN/CN]; B BT AL =3 #E3RFF K
X ¥R K #7185, Hebei 065201 (CN).

74 REAN: ERREFBARRNABEFTRAF

(AFD CHINA INTELLECTUAL PROPERTY LAW
OFFICE); ' [ Ab 5 diif e X 75 885 R M &
FLBEE = JZ 305A, Beijing 100085 (CN),

@) fBEE RAA R, SRE—FHTRKGE K

R47): AE, AG, AL, AM, AO, AT, AU, AZ, BA, BB,
BG, BH, BR, BW, BY, BZ, CA, CH, CN, CO, CR, CU,
CZ, DE, DK, DM, DO, DZ, EC, EE, EG, ES, FI, GB,
GD, GE, GH, GM, GT, HN, HR, HU, ID, IL, IN, IS, JR,
KT, KG, KM, KN, KP, KR, K7, LA, LC, LK, LR, LS,
LT, LU, LY, MA, MD, ME, MG, MK, MN, MW, MX,

MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, P'I,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV, SY, TJ,
M, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
M, 7W .

84 el (RAAHEY, ZRE-MHTREMBR

#£47) : ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA,
SD, SL, SZ, TZ, UG, ZM, ZW), kXt (AM, AZ, BY.
KG, KZ, MD, RU, TI, TM), EX i (AT, BE, BG, CH,
CY, CZ, DE, DK, EE, ES, FI, FR GB, GR,HR, HU, IE,
IS, IT, LT, LU, LV, MC, MT, NL, NO, PL, PT, RO, SE,
SL SK, TR), OAPI (BE, BI, CF, CG, CI, CM, GA, GN,
GQ, GW, ML, MR, NE, SN, TD, TG)»

E |/

QIEE TR ERE,

(57) HE:

AERNF T —FIEFRTRE, 84 28K, ke, BnEhR

HAEE, R RAE AT HR E, RS0 kR dE B AR,
R, @EE %L”liﬁ%iZM%mi,gE% 8T
o ket a, FEidEK T e R

Tﬁ'ﬁt‘?&ﬁpﬁ e
il it KT u R

[EEEE

Kﬁm"ﬁ

%ﬁE?%E&Xi%mﬁé”ﬂﬁ %iiﬁﬁﬁikmﬁﬁﬁ bl

BhfrEmMBE AL GRE, AEAVALCREFREGIFOKE, 47%
mmu&%ﬁ BOERSRAGTEREARK, PakEeisd. K
PR IEA IR AR K45 F F 6 R e, AMENMEFAREA 23R

T AR M



PCT/CN2008/071248 . English Translation

Submarine Device

Technical Field

The present invention relates to a subsea device for engineering of drilling in

deepwater.

Background Art

It has been a traditional technology to use the semi-submersible platform (or rig)
to explore oil in the deepwater in the world; its development process is rather perfect.
However, due to high cost of the semi-submersible platform (or rig) for the deepwater
oil exploration, using such method would cause enormous cost for the deepwater oil

exploration.

Summary of the Invention

A technical problem to be solved by the present invention is to provide a subsea

device capable of reducing greatly construction cost.

In order to solve the technical problem described above, the present invention
provides a subsea device comprising a can, a string of risers, a blowout preventer and a
tie-back pipe system. The blowout preventer is installed on the can. The top of risers is
connected to a rig and its bottom is mounted on the blowout preventer. The upper of
tie-back pipe system is fixed to the can. The lower of tie-back pipe system is mounted to
a wellhead of a seabed by a subsea wellhead apparatus and connected to formation
casings for collecting oil or natural gas stored in formations by the subsea wellhead
apparatus. A passage which communicates the blowout preventer with the tie-back pipe

system is jointed on the can,

Preferably, the tie-back pipe system comprises an outmost tie-back pipe, in which
more than two casings are nested successively. The upper of tie-back pipe is fixed to the

can and its lower is mounted to the wellhead of the seabed. The upper of casings is fixed

|
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to the can and its lower is mounted to the wellhead of the seabed. The innermost casing

1s’communicated to the formation casings.

Preferably, the subsea device further comprises a buoyancy force adjustment

device, by which the can regulates the magnitude of its buoyancy force.

Preferably, the buoyancy force adjustment device comprises a set of compressors
mounted on the rig, an inject valve fixed on the can, and a cable connected between the
set of compressors and the inject valve. The set of compressors transfer gas to the can

through the cable and control incoming gas through the inject valve.
Preferably, a vent valve for discharging the gas in the can is provided on the can.
The advantages of the present invention will be described bellow.

LA pipeline, which transports oil and gas as well as dnlling cuttings and mud in
drilling process, s divided into two sectiong, L.e., both the tie-back pipe system and the
formation casings, by the subsea wellhead apparatus settled on the seabed, thereby
ensuring the security of the drilling platform or rig in the drilling process and the

stronger operability of entire production system.

2. The upper of tie-back pipe system is fixed to a buoy and-its lower is fixed to the
subsea wellhead apparatus mounted on the seabed. The lower of tie-back pipe system is
connected to the casings below the seabed, which transports oil and gas as well as
drilling cuttbings and mud in drilling process, by the subsea wellhead apparatus.
Therefore, in actual drilling operation process, facilities of the tie-back pipe system may
be added to make the operation process more compact. That s, it is possible to mount
the tie-back pipe system after the formation casings are installed and fixed to the seabed

using cement, such that the installation process is more unconstrained and secure.

3. The lower of tie-back pipe system is fixed on the seabed and its upper is fixed
on the buoy. Thus, the can bears most of the weight of the tie-back pipe system and the
buoyancy force adjustment device may regulate a levitation force of the hollow buoy
such that the hollow buoy can better bear the weight of the tie-back pipe system in the

sea, thereby reducing the load of the rig greatly.
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4, Using the tie-back pipe system in accordance with the present invention makes
it possible to connect the buoy with the wellhead of the oil (gas) well in the seabed. In
addition, a number of casings inside the tie-back pipe system may improve the
reliability and security of the tie-back pipe system transporting oil and gas and make it
possible to perform drilling operation at water depth of 1500m using a ser'ni-submersible

drilling platform operating at water depth of 500m.

Brief Description of the Drawings

FIG. 1 is a structural diagram of a subsea device installed in the sea in accordance

with the present invention; and

FIG. 2 is a cross-sectional view of a tie-back pipe system.

Preferred Embodiments of the Invention

As shown in FIG 1, a subsea device in accordance with the present invention
comprises a can 5, a string of risers 3, a blowout preventer 4 and a tie-back pipe system
6. The blowout preventer 4is provided on the can 5, which may be one or a set of
hollow tank bodies and may be suspended between a sea surface 2 and a secabed 8. The
top of risers 3 is connected to a rig 1 (or semi-submersible drilling platform) and its
bottom is mounted on the blowout preventer 4. The upper of tie-back pipe system 6 is
fixed to the can 5. The lower of tie-back pipe system 6 is mounted to a wellhead of the
seabed 8 by a subseé wellhead apparatus 7 and connected to formation casings 9 for
collecting oil or natural gas 10 stored in formations by the subsea wellhead 5pparatus 1.
A passage 17 which communicates the blowout preventer 4 with the tie-back. pipe
system 6 is jointed on the can 5. Oil or natural gas 10 is collected and then transported
by the formation casings 9 to the tie-back pipe system 6, which in turn further transports
the oil or natural gas 10 to the rig 1 on the sea surface 2 by the risers 3 so as to
accomplish the entire exploitation of oil and gas. The blowout preventer 4 is installed

such that as a drill bit encounters high pressure oil and gas in the formations, the
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blowout preventer 4 in a position above the seabed 8 may be closed quickly in the
drilling process so as to cut off a borehole, through which the high pressure oil and gas
in the formations pass, and a passage, through which the high pressure il and gas in the
formations spray upwardly out of the wellhead to guarantee the security of equipments

and workers in the drilling operation.

In order to reduce the load of the rig | and better bear the weight of the tie-back
pipe systeém 6 in the sea, the present invention also designs a buoyancy force adjustment
device 11, by which the can 5 may regulate the magnitude of its buoyancy force. As
shown in FIG 1, the buoyancy force adjustment device 1l comprisés a set of
compressors 16 mounted on the rig 1, an inject valve 14 fixed on the can 5, a cable 13
connected between the set of compressors 16 and the inject valve 14, and a cable control
winch 12 mounted also on the rig 1. The set of compressors 16 transfer gas to the can 5
through the cable 13 and control incoming gas through the inject valve 14, The cable
control winch 12 is used for controlling the length of the cable 13. A vent valve 15 is
also provided on the can 5. When a buoyancy force is required to be increased, the set of
compressors 16 and the inject valve 14 are opened to transport the gas, which may be
air or nitrogen gas, etc., to the can 5. When the buoyancy force is required to be
decreased, the vent valve 15 is opened to discharge proper amount of gas so as to reduce

the buoyancy force.

In general, the design length of the tie-back pipe system is about more than 1000m,
and 1t is impossible to bear its weight by the seabed. The buoyancy force of the can 5
may be used to support the weight of the tie-back pipe system 6 under it. Meanwhile,
the subsea wellhead apparatus 7 fixed on the seabed 8 may in turn fix the can 5 in a
proper position in the sea by the tie-back pipe system 6. The subsea wellhead apparatus
7 is fixed by a huge cementation force generated by cement consolidation of the
formation casings 9 under the subsea wellhead apparatus 7 and rock under the seabed 8
s0 as to maintain both the fixture of the subsea wellhead apparatus 7 and the relative
fixture of the can 5 in the sea. The role of the subsea wellhead apparatus 7 is to connect

the casings 9 at its lower end with the tie-back pipe system 6 located in the sea at its
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upper end.

The present invention utilizes the buoyancy force of the can 5 in the sea to bear the
weight of the tie-back pipe system 6 in deepwater oil exploration operation so as to
reduce the load of the rig 1 (or semi-submersible platform) greatly, thereby decreasing
construction cost of the rig 1 (or semi-submersible platform) and decreasing evertually

cost and expense of the deepwater oil exploration.

The tie-back pipe system 6 may be a single tie-back pipe or a composite structure
tube as shown in FIG. 2. Specifically, the tie-back pipe system 6 includes an outmost
tie-back pipe 61, in which two casings 62 are nested successively, The upper of tie-back
pipe 61 is fixed to the can 5 and its lower is mounted to the wellhead of the seabed 8.
One of roles of the tie-back pipe 61 is to support and centralize the casings 62, and the
other role is to install first the tie-back pipe 61 and then the casings 62 at the beginning
of installation of lower tubes for the sake of waterproof and separation of mud. The
upper of casings 62 are fixed to the can 5 and its lower is mounted to the wellhead of
the seabed 8. The innermost casing of the casings 62 is communicated to the formation
casings 9 to transport high pressure oil and gas collected in the stratum, and mud is
transported between the innermost casing and the second casing. If the casings 62
include more than three casings, then the casings 62 from the third casing to the outmost

casing, along with the tie-back pipe 61, are used for support and centralization.

In view of the above, what is described above is only a preferable embodiment of
the present invention and is not intended to limit the protection scope of the present
invention. Therefore, any modification, equivalent replacement and improvement made
within the spirit and principle of the present invention should be included in the

protection scope of the present invention.
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What we claim is:

1. A subsea device comprising a can, a string of risers, a blowout preventer and a
string of tie-back pipes, the blowout preventer being installed on the can, the top of
risers being connected to a rig and its bottom being mounted on the blowout preventer,
the upper of tie-back pipes being fixed to the can, the lower of tie-back pipes being
mounted to a wellhead of a seabed by a subsea wellhead apparatus and being connected
to a casing for collecting oil or nature gas stored in formations by the subsea wellhead
apparatus, and a passage which communicates the blowout preventer with the tie-back

pipes being jointed on the can.

2. The subsea device according to claim 1, further comprising a buoyancy force
adjustment device, by which the can regulates the magnitude of the buoyancy force

thereof.

3. The subsea device according to claim 2, wherein the buoyancy force adjustment
device comp}ises a set of compressors mounted on the rig, an inject valve fixed on the
can, and a cable connected between the set of compressors and the inject valve, and
wherein the set of compressors transfer gas to the can through the cable and control

incoming gas through the inject valve.

4. The subsea device according to claim 3, wherein a vent valve for discharging

the gas in the can is provided on the can.

5. A subsea device comprising a can, a string of nisers, a blowout preventer and a
tie-back pipe system, the blowout preventer being installed on the can, the top of risers
being connected to a rig and its bottom being mounted on the blowout preventer, the
upper of tie-back pipe system being fixed to the can, the lower of tie-back pipe system
being mounted to a wellhead of a seabed by a subsea wellhead apparatus and being
connected to a formation casing for collecting oil or natural gas stored in formations by
the subsea wellhead apparatus, a passage which communicates the blowout preventer

with the tie-back pipe system being jointed on the can.

6. The subsea device according to claim 5, wherein the tie-back pipe system
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comprises an outmost tie-back pipe, in which more than two casings are nested
successively, and wherein the upper of tie-back pipe is fixed to the can and its lower is
mounted to the wellhead of the seabed, the upper of casings are fixed to the can and its
lower is mounted to the wellhead of the seabed, the innermost casing is communicated

to the formation casing.

7. The subsea device according to claim 6, further comprising a buoyancy force
adjustment device, by which the can regulates the magnitude of the buoyancy force

thereof.

8. The subsea device according to claim 7, wherein the buoyancy force adjustment
device comprises a set of compressors mbunted on the rig, an inject valve fixed on the
can, and a cable connected between the set of compressors and the inject valve, and
wherein the set of compressors transfer gas to the can through the cable and control

incoming gas through the inject valve.

9. The subsea device according to claim 8, wherein a vent valve for discharging

the gas in the can is provided on the can.
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