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(57) Abstract: A module for underwater installation comprises a component and a waterproof covering applied to the component,

to protect the component from the water in use.
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Underwater Module

This invention relates to a module for underwater installation and a method for protecting

components for underwater use.

Background

Underwater installations, such as subsea hydrocarbon wells, may require reliable
functioning of various components in a harsh environment, for example on the seabed
subject to high ambient pressures and potentially damaging sea-water. Patent application
GBO0428001.2 describes a mini pod for use at such an installation which contains, as a
minimum, electrically operated Directional Control Valves (DCVs) to provide hydraulic
operation of hydraulic devices at a remote location, powered from a local hydraulic
source. Such a mini pod is illustrated in Fig. 1 in sectioned view. Conventionally, such a
mini pod houses the hydraulic components in a container which is typically filled with a
contaminant-free dielectric fluid such as specified in British Standard 1148. The pressure
of this fluid is equalised to the ambient water pressure by a flexible diaphragm interface
between the fluid and the sea water. A mini pod 1 comprises hydraulic components such
as directional control valves 2 which are housed within a housing 10. A cavity 3
surrounding the hydraulic components 1 is filled with dielectric fluid via a port 4. The
pressure in the cavity is equalised by the sea water pressure in a cavity 6 via a diaphragm
5. The cavity 6 is vented to the sea at a vent 7. Particular attention has to be made to
ensure a good seal at an interface connector 8, which may carry both electrical power and
communications signals and hydraulic power. These may be carried from connector 8 to
components 1 via lines 9. Likewise, the seal 11 between the pod casing and a base plate
12 has to be very reliable. Since the water pressure at the sea bed, where such modules
are deployed, can be as high as 300 bar, the pressure equalisation system avoids the need
for a heavy, rugged mini pod housing. However, the manufacture of a housing with its

high reliability sealing and its pressure equalising system is expensive. It is an aim of the
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present invention to avoid this substantial expense by dispensing with the need of the

housing sealing and its pressure equalising system.
In accordance with a first aspect of the invention there is provided a module for
underwater installation, comprising a component and a waterproof covering applied to

the component, to protect the component from the water in use.

The covering is preferably coated onto the component. The covering may comprise a

silicone-based material.

Advantageously, the module may comprise a plurality of components.

The module may comprise a hydraulic and / or electrical component.

Preferably, the module comprises a line connected to the component. The line may be

covered with the waterproof covering.
Advantageously, the module comprises a housing which contains the component, the
housing having means for allowing fluid communication between the interior and exterior

of said housing.

In accordance with a second aspect of the present invention, there is provided a subsea

installation comprising a such module.

In accordance with a third aspect of the present invention, there is provided a method of
protecting a component for underwater use, comprising the step of providing a
waterproof covering for the component.

The covering may preferable comprise a conformal coating.

The covered component may be contained within a housing.
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The invention will now be described, by way of example, with reference to the

accompanying drawings, in which:-

Figure 1 shows a known module for subsea use in sectional view; and
Figure 2 shows, in sectional view, a module suitable for underwater use in accordance

with the present invention.

As far as possible, the numbering scheme used in Fig. 1 is maintained in Fig. 2. Fig. 2
shows a module 1, which in this embodiment is shown as a mini pod suitable for subsea
installation. The module 1 comprises hydraulic elements 2 such as directional control
valves, which are contained within a housing 10. Also provided within the housing 10
are lines 9 for carrying hydraulic and / or electrical signals. In this embodiment, both the
hydraulic elements 2 and lines 9 are coated with a waterproof conformal coat 13. Several
coats of the conformal coating i.e. layers, may be necessary to ensure elimination of pin
holes and suchlike imperfections that may result from a single coating. The provision of
this conformal coating removes the need for a pressure equalisation system as shown in
Fig. 1, as sea water for example is able to enter the module 1 through gap 7, so that the
internal module pressure is substantially equal to the external pressure. The conformal
coating provides protection for the components and lines from the potentially damaging

sea water. The coating also helps to protect the components from damaging pressures.

It is important that the components are coated with a conformal coating that is inert both
to the components themselves and the sea water. Silicone-based coatings, such as those
manufactured by Dow Corning for example, are considered likely to be suitable. Such
coatings are resiliently flexible, which have an advantage that they may withstand
differential expansions caused by temperature and / or pressure changes. However, in
certain environments it may be preferable to use other materials, which may for example
be rigid or soft. Whilst it is acknowledged that the use of conformal coatings to protect
components is common practice in various fields of engineering, the technique has not
been applied to sub sea well extraction system modules. Use of the technique simplifies

the assembly of such modules and provides both electrical insulation resistance and
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pressure compensation. It should be noted that the technique can be applied to any sub
sea units which are not, in themselves, sensitive to high pressures. Currently the
technique is not suitable for electronic assemblies since in general the components are
unable to withstand pressures of more than 20.7 bar. Such assemblies are traditionally
housed in nitrogen in a high pressure resistant housing. However, in the future, digital
electronic design may well eliminate pressure sensitive components such as capacitors
thus enabling the technique to be applied to electronic modules as well. Hydraulic
assemblies are currently particularly suitable for this invention since the components are

generally resistant to the high pressures involved.

The cost of manufacture of a mini pod housing, without seals, a pressure equalising
diaphragm, dielectric fluid and its filling port, is much reduced a result of this invention.
Furthermore, the costs involved in the fluid filling process are eliminated and the testing
is much simplified. The reliability is much improved, since there are no conventional

seals or diaphragms to fail.

Although the invention has been described with reference to one particular embodiment,
many variations are possible within the scope of the claims, which would be apparent to
those skilled in the art. For example, although the module shown comprises an outer
housing, this is not strictly required, providing that the conformal coating is strong
enough to provide protection against prevailing water currents, and that any connections,

such as connector 8, are provided elsewhere in the apparatus, for example at baseplate 12.

Although a silicone-based conformal coating may be used, any covering which provides
adequate protection for components in the installation environment may be used. It
should be noted of course that the “harshness” of the environment will depend on various
factors, including water depth of installation, strength of current, whether the installation

is located in fresh or salt water etc.
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CLAIMS

1. A module for underwater installation, comprising a component and a waterproof

covering applied to the component, to protect the component from the water in use.

2. A module according to Claim 1, wherein the covering is coated onto the
component.

3. A module according to Claim 2, wherein the covering comprises a silicone-based
material.

4. A module according to any preceding claim, comprising a plurality of
components.

5. A module according to any preceding claim, comprising a hydraulic and / or

electrical component.

6. A module according to any preceding claim, comprising a line connected to the

component,

7. A module according to Claim 6, wherein the line is covered with the waterproof

covering.

8. A module according to any preceding claim, comprising a housing which contains
the component, the housing having means for allowing fluid communication between the
interior and exterior of said housing.

9. A subsea installation comprising a module according to any preceding claim.

10. A method of protecting a component for underwater use, comprising the step of

providing a waterproof covering for the component.
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11. A method according to Claim 10, wherein the covering comprises a conformal

coating.

12. A method according to either of Claims 10 and 11, comprising the step of

containing the covered component within a housing.

13. A module substantially as herein described with reference to Fig. 2.

14. A method as herein described with reference to Fig. 2.
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AMENDED CLAIMS
received by the International Bureau on 04 December 2006
(04.12.06)

CLAIMS

1. A module for underwater installation, comprising a component and a waterproof
covering applied to the component, to protect the component from the water in use, the
module further comprising a housing which contains the component, the housing having

means for allowing fluid communication between the interior and exterior of said

housing. .

2. A module according to Claim I, wherein the covering is coated onto the
component.

3, A module according to Claim 2, wherein the covering compriges a silicone-based
material,

4. A module according to any preceding claim, comprising a plurality of such
components.

5. A module according to any preceding claim, wherein the or each component is a

hydraulic and/or electrical component.

6. A module according to any preceding claim, comprising a line connected to the or

each component,

7. A module according 1o Claim 6, wherein the line is covered with the waterproof
covering.

8. A subsea installation comprising a module according to any preceding claim.

9. A method of protecting a component for underwater use, comprising the step of

providing 2 waterproof covering for the component and comtaining the covered

AMENDED SHEET (ARTICLE 19)
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component within a housing, the housing having means for allowing fluid

communication between the interior and the exterior of the housing.

10. A method according to Claim 9, wherein the covering comprises a conformal

coating.

AMENDED SHEET (ARTICLE 19)
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