EP 2 565 367 A1

(19) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 2 565 367 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
06.03.2013 Bulletin 2013/10

(21) Application number: 11180024.9

(22) Date of filing: 05.09.2011

(51) IntClL:

E21B 33/038 (2006.01) E21B 41/04 (2006.01)

(84) Designated Contracting States:
AL AT BE BG CH CY CZDE DK EE ES FI FR GB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME

(71) Applicant: SIEMENS AKTIENGESELLSCHAFT

80333 Miinchen (DE)

(72) Inventors:

* Hermann, Wolfgang
91056 Erlangen (DE)

¢ Schwulera, Ulrich
40878 Ratingen (DE)

(54) Subsea docking station

(57) A subsea docking station (12) for an exchange-
able module (14) is presented. The subsea docking sta-
tion (12) includes atleast one connector (18,20) connect-
able to a respective connector of the exchangeable mod-
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ule (14), and a guidance (13) for the exchangeable mod-
ule (14) for engaging into a position in the docking station
(12), such that connectors of exchangeable module (14)
and the docking station (12) are connected.
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Description

[0001] The presentinventionrelates to a subsea dock-
ing station for an exchangeable module.

[0002] Subsea environment generally refers to an en-
vironment including marine biology, undersea geology
and in the emerging field of deep-water, floating wind
turbine technology, offshore oil and gas and underwater
mining.

[0003] Presently, there is a shift towards subsea pro-
duction systems. These increasingly complex subsea
systems pose a number of technical challenges. The sub-
sea environment is mainly unexplored due to difficult en-
vironmental conditions at the floor of the sea, which may
sometimes be at a depth of around 3000 meters. At such
depths the pressure is extremely high and thus involves
use of specialized equipment.

[0004] Seabed powerdistribution systems are used for
oil and gas production, processing and boosting. In ad-
dition there is a growing increase in technological areas
like subsea communication and control which require
specialized equipment to be installed under the sea.
[0005] One of the challenges in subsea environment
is the installation and connection of electrical and me-
chanical components on the sea bed. Currently, these
equipments are installed with the help of submarines. In
case where the equipments have to be replaced or re-
paired the whole unit needs to be removed, this may re-
sultin huge amount of expenses and also significant loss
of time.

[0006] Itis therefore an object of the present invention
to provide an arrangement for subsea equipments which
enables quicker exchange of components or equip-
ments.

[0007] The object is achieved by providing a subsea
docking station for an exchangeable module according
to claim 1.

[0008] A subsea docking station for an exchangeable
module includes at least one connector connectable to
a respective connector of the exchangeable module and
a guidance for guiding the exchangeable module to en-
gage into a position in the docking station, such that con-
nectors of the exchangeable module and the docking sta-
tion are connected. Such an arrangement provides flex-
ibility in changing of exchangeable module. The guidance
provides means for guiding the docking station are able
to guide the exchangeable module to get coupled to the
docking station at the desired position.

[0009] In one embodiment, one or more locks are
presentin the docking station for fixing the exchangeable
module to the docking station. The locks prevent move-
ment of the exchangeable module.

[0010] Inone embodiment, the connector is an electri-
cal connector for providing a connection between the
electrical component and the docking station.

[0011] In another embodiment, the connector is a me-
chanical connector for providing a connection between
the mechanical component and the docking station.
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[0012] The exchangeable module includes means for
lifting, such that the exchangeable module could be lifted
from the seabed via a crane.

[0013] The exchangeable module is an electrical
and/or a mechanical or an electromechanical component
such as a transformer, a compressor, a switchgear or a
compressor with integrated motor.

[0014] Inone embodiment, the connectoris a wet mate
connector, which helps in electrical connections under-
water.

[0015] In one embodiment, the docking station in-
cludes a channel for passage of wires of an electrical
connector.

[0016] In one embodiment, the guidance for the ex-
changeable moduleisin the shape of afunnel. The funnel
shape reduces the effort for placing the exchangeable
module at the desired position in the docking station and
further enables the exchangeable module to easily slide
and fix to the docking station.

[0017] In one embodiment, the docking station in-
cludes a base portion attached to the sea bed.

[0018] The above-mentioned and other features of the
invention will now be addressed with reference to the
accompanying drawings of the present invention. The
illustrated embodiments are intended to illustrate, but not
limit the invention. The drawings contain the following
figures, in which like numbers refer to like parts, through-
out the description and drawings.

[0019] FIG. 1isaschematicdiagram of a subsea dock-
ing station with an exchangeable module in accordance
with aspects of the present technique.

[0020] Embodiments of the present invention relate
generally to installation and connection of electrical and
mechanical components under the sea and more partic-
ularly to a subsea docking station for an exchangeable
module. However, it may be noted that the embodiments
of the present invention may also be used for devices
placed underground at great depths.

[0021] FIG. 1 is a schematic diagram 10 depicting an
arrangement of the subsea docking station with an ex-
changeable module. A docking station 12 is placed at
the seafloor. An exchangeable module 14 which includes
an electrical component or a mechanical component is
fixed to the docking station 12.

[0022] Inaccordance with aspects of the present tech-
nique, the electrical component may include devices
such as, but not limited to a motor, a generator, a trans-
former, or switchgear. Furthermore, the mechanical com-
ponent may include devices such as but not limited to a
compressor, pumps or separators.

[0023] As previously noted, the docking station 12 is
fixed to the bottom of the sea floor that is, at the sea bed.
The docking station 12 has a flat base portion 28 which
is attached to the sea bed. In addition, the docking station
12 includes a guidance 13, which is in the shape of a
funnel as depicted in FIG. 1. More particularly, the guid-
ance 13 is such that the docking station 12 has a wider
portion at the top and a narrow base portion.
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[0024] Theexchangeable module 14includesameans
for lifting 16 through which the exchangeable module
may be lifted. The means for lifting 16 may include a
portion projected from the exchangeable module such
as a hook. A rope, a chain or a wire capable of bearing
the weight of the exchangeable module is coupled to the
means for lifting the exchangeable module. A crane (not
shown) may be used to lift the exchangeable module 14
from the sea bed.

[0025] The docking station 12 includes one or more
connectors 18, 20, which may be electrical connectors,
mechanical connectors or electromechanical connec-
tors.

[0026] In accordance with the aspects of the present
technique, the electrical connector 20 is a wet mate con-
nector, which enables electrical connections at an un-
derwater environment, such as at the bottom of the sea.
[0027] Oneormore wires 26 are connected to the elec-
trical connector 20, such that the wires 26 are receivable
through a channel in the docking station 12. It may be
noted that wires also includes cables for the purpose of
the present invention.

[0028] More particularly, the wires 26 are receivable
through the base portion 28 of the docking station 12.
The channel (not shown) may include a hole or a gap
present at the base portion 28 of the docking station 12
providing a passage to the wires 26 for connecting to the
electrical connectors 20.

[0029] In another embodiment depicted in FIG. 1, the
connector is a mechanical connector 18; the mechanical
connector 18 is typically used in subsea pipes in oil and
gas and petrochemical industries. Mechanical connec-
tors replace the need for welding of topside and subsea
pipes. The mechanical connector 18 includes the con-
nection of tubes of pipes and also of the pipelines for a
supply of the operating material. In addition, the mechan-
ical connector 18 may also be used for the production of
oil and gas.

[0030] In accordance with aspects of the present tech-
nique, one or more pipes 24, such as a gas or oil supply
pipe pass through a channel (not shown) at the base
portion 28 of the docking station 12 to form a connection
with the mechanical connector 18.

[0031] As previously noted, the exchangeable module
14 which is an electrical or a mechanical component is
introduced into the bottom of the sea via use of a crane
which may be at a great depth. The exchangeable mod-
ule 14 includes a bottom portion 30. The bottom portion
30 alsoincludes connectors which are adapted to be con-
nected to the connectors 18, 20 present at the docking
station 12. The shape of the docking station 12 enables
the exchangeable module 14 by providing guidance to
get coupled to the base portion 28 of the docking station
12. As previously mentioned, in one embodiment the
shape of the docking station 12 is like a funnel which
reduces the effort for placing the exchangeable module
14 at the desired position in the docking station 12 and
further enables the exchangeable module 14 to easily
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slide and fix to the docking station 12. More particularly,
the bottom portion 30 of the exchangeable module 14
gets physically coupled to the base portion 28 of the dock-
ing station 12.

[0032] Alternatively, the docking station 12 may in-
clude moveabile slides and locks to fix the exchangeable
module 14 to a desired location.

[0033] Furthermore, the docking station 12 includes
one or more locks 22 for securing the exchangeable mod-
ule 14 in the docking station 12. The locks 22 prevent
the exchangeable module 14 to move from the desired
position.

[0034] Inaccordance with aspects of the present tech-
nique, the locks 22 may be electromechanical locks. As
the exchangeable module 14 is introduced in the docking
station 12, the locks 22 are designed to provide easy
coupling to the exchangeable module 14 and thereafter
secure the exchangeable module 14 by engaging into a
portion (not shown) in the exchangeable module and
hence get physically coupled to the docking station 12.
In addition, the electromechanical locks 22 may be op-
erated from a remote location for convenience and se-
curity.

[0035] In situation where the exchangeable module 14
has to be removed from the docking station 12, a control
signalis given to the locks 22 for releasing the exchange-
able module 14, the locks 22 disengage enabling lifting
of the exchangeable module 14 by the crane forexample.
[0036] The presentinvention has several advantages
such as but not limited to an easier assembly and main-
tainability of the electrical or mechanical components, in
addition the present technique also provides faster serv-
icing of component since the component can be easily
removed from the docking station, the present technique
obviates the need of disassembling the entire compo-
nents, instead provides flexibility to remove the compo-
nents for which servicing is required. This makes the
process of servicing faster.

Claims

1. A subsea docking station (12) for an exchangeable
module (14) comprising:

- at least one connector (18,20) connectable to
a respective connector of the exchangeable
module (14), and

- a guidance (13) for the exchangeable module
(14) for engaging into a position in the docking
station (12), such that connectors of exchange-
able module (14) and the docking station (12)
are connected.

2. The subsea docking station (12) according to claim
1 further comprising one or more locks (22) for se-
curing the exchangeable module (14) in the docking
station (12).
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The subsea docking station (12) according to claim
1 and 2, wherein the at least one connector compris-
es an electrical connector (20).

The subsea docking station (12) according to claims
1 to 3, wherein the at least one connector comprises
a mechanical connector (18).

The subsea docking station (12) according to any of
the claims 1 to 4, wherein the exchangeable module
(14) comprises means for lifting (16) the exchange-
able module (14).

The subsea docking station (12) according to claim
5, wherein the means for lifting (16) comprises hooks
that are adapted to attach to the exchangeable mod-
ule (14).

The subsea docking station (12) according to any of
the claims 1 to 5, wherein the exchangeable module
(14) is at least one of a motor, a transformer, a com-
pressor, a pump or a switchgear.

The subsea docking station (12) according to any of
the claims 1 to 6, wherein the electrical connector
(20) comprises a wet mate connector.

The subsea docking station (12) according to any of
the claims 1 to 8, wherein the electrical connector
(20) comprises wires (26) receivable through a chan-
nel in the docking station (12).

The subsea docking station (12) according to any of
the claims 1 to 9, wherein the guidance (13) for the
exchangeable module (14) comprise a funnel shape
of the docking station (12).

The subsea docking station (12) according to any of
the claims 1 to 10, wherein the docking station (12)
comprises a base portion (28) attached to the sea
bed.

The subsea docking station (12) according to claim
11, wherein the exchangeable module (14) compris-
es a bottom portion (30) physically couplable to the
base portion (28) of the docking station (12).
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