w0 2017/191106 A1 |00 O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

World Intellectual P <
O remiation = 000 A O
International Bureau = (10) International Publication Number
(43) International Publication Date -—-/ WO 201 7/ 1 91 1 06 Al

09 November 2017 (09.11.2017) WIPOI|IPCT

(51) International Patent Classification: (74) Agent: ONSAGERS AS; P.O. Box 1813 Vika, N-0123
E21B 41/08 (2006.01) E21B 33/037 (2006.01) Oslo (NO).

E03D 1/02 (2006.01) (81) Designated States (unless otherwise indicated, for every

(21) International Application Number: kind of national protection available): AE, AG, AL, AM,

PCT/EP2017/060370 AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,

CA,CH, CL,CN, CO, CR, CU, CZ,DE, DJ, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

02 May 2017 (02.05.2017) HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KH, KN, KP, KR,
(25) Filing Language: English KW,KZ,LA,LC,LK,LR,LS,LU,LY, MA, MD, ME, M@,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,

(22) International Filing Date:

(26) Publication Language: English PA. PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC.
(30) Priority Data: SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
20160733 02 May 2016 (02.05.2016) NO TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(71) Applicant: FMC KONGSBERG SUBSEA AS [NO/NO]; (84) Designated States (unless otherwise indicated, for every

P.O. Box 1012, 3601 Kongsberg (NO). kind of regional protection available). ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,

(72) Imventor: HORGEN, Bjern Martin; Fiskebru 17, N-3300
Hokksund (NO).

(54) Title: METHOD FOR INSTALLING A HATCH TO A SUBSEA STRUCTURE, HINGE AND ASSEMBLY FOR SUBSEA USE

(57) Abstract: The invention concerns a method for installing a hatch (34) to a subsea structure (10) by connecting the hatch to the
subsea structure by at least one hinge (20) having a first mounting portion (21), a second mounting portion (22), a flexible portion (23)
interconnecting the first and second mounting portion allowing a pivot connection between the first and second mounting portion. The
installation steps comprise * - inserting a protrusion (23) of the first mounting portion (21) into an installation hole arranged in the
subsea structure (10), « -inserting a protrusion (24) of the second mounting portion (22) into an installation hole arranged in the hatch
(34), thereby « -engaging the first mounting portion (21) of the hinge (20) for anchorage with the subsea structure (10) and engaging
the second mounting portion (22) for anchorage with the hatch (34) thereby arranging for the hatch to pivot between a closed and an
open position about a pivot axis provided by the flexible portion of the hinge. The invention also concerns a hinge and an assembly
for subsea use.

[Continued on next page]



WO 2017/191106 A1 {70001 0 0 O A

MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:
—  with international search report (Art. 21(3))



10

15

20

25

30

35

WO 2017/191106 PCT/EP2017/060370

Method for installing a hatch to a subsea structure, hinge and assembly for
subsea use

Technical field

The invention concerns a method for installing a hatch to a subsea structure, a hinge
for subsea use arranged to be connected to a hatch and to a subsea structure and an
assembly for subsea use comprising a hinge connecting the hatch to the subsea
structure.

The invention is suitable for installation a hatch to a subsea structure such as a
protective structure, but also to other subsea structures where a hatch need to be
installed.

Protective structures are installed to provide protection for subsea equipment such
as well heads, christmas trees and manifolds etc. In some waters for instance the
shallow waters of the North Sea regulations require that the subsea structures are
provided to withstand impact from dropped objects and are also to be made
overtrawlable.

In accordance with these requirements the overtrawlable structures should have a
design allowing fishing equipment to travel over the subsea structures without
getting tangled in the protective structure.

Backgound

For access to the inside of these subsea structures hatches are normally provided in
the roof or in a side portion of subsea structures.

The roof of the subsea structures may be made of a metallic material such as steel,
of a composite such as a polymer composite or a combination of metal and
composite. The hatch may be made in a light weight material such as Glass Fibre
Reinforced Polymer (GRP).

In accordance with prior art solutions a metallic hinge such as a steel hinge has
customary been used for connecting the hatches to the roof of the subsea structures.
The steel hinges are welded to the roof of the subsea structures which also may be
made in a metallic material (for instance steel) and cathodic protection thus needs to
be provided. Hinges made in Glass Fibre Reinforced Polymer (GRP) have been
suggested as an alternative to steel hinges. However with this suggested solution the
GPR hinges need to be bolted to the hatch with bolts fabricated in a corrosion
resistant material.

Currently a demand has evoked for subsea structures being provided in light weight
material to reduce the weight of the subsea structures. Parts of or the whole of the
subsea structures is made in a light weight material. The hatch may also be provided
in a light weight material and this opens up the possibility for providing the hinge
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with a lower structural strength than the conventionally made hinge which is made
to carry the weight of heavier material.

Various publications describe hinges made in another material than metal:
DE4031665 shows a hinge with two attachment portions provided with pins to be
pressed into holes of door panels making up a folding door. The hinge has a flexible
portion connecting the two attachment portions and when mounted to the door
panels, the flexible portion allows for articulated movement to take place when
folding or unfolding the door.

The following documents show various examples of hinges made in a polymer
material and having two attachment portions interconnected with a flexible member
to obtain a pivoting movement when connected to structural elements:

GB2162576 DE1238977 DE1964115 FR2885934, FR2951234, US4670938,
US4574425, JPH06307149, GB1022636, GB1007683

Within the subsea field, there is a today need for providing cost reducing solutions
and thus an incentive to develop optimized and simplified solutions while at the
same time satisfying the overall requirements for the aforementioned subsea use.

The object of the invention is to provide a solution that has low weight and low
manufacturing costs. A further object of the invention is to provide a versatile
solution that is easily applicable for use with various kind of subsea structures. The
avoidance of costly arrangements to avoid corrosion has also incurred the
development of the current solution.

Summary of the invention

The invention is set forth and characterized in the main claim, while the dependent
claims describe other characteristics of the invention.

The invention concerns a method for installing a hatch to a subsea structure by
connecting the hatch to the subsea structure by a at least one hinge. The hinge,
which may be manufactured as a one piece hinge, has a first mounting portion, a
second mounting portion and a flexible portion interconnecting the first and second
mounting portion. The flexible portion allows for a pivot connection between the
first and second mounting portion. The installation steps comprise

- inserting a protrusion of the first mounting portion into an installation hole
arranged in the subsea structure,

-inserting a protrusion of the second mounting portion into an installation hole
arranged in the hatch, thereby

-engaging the first mounting portion of the hinge for anchorage with the subsea
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structure and engaging the second mounting portion for anchorage with the hatch
thereby arranging for the hatch to pivot between a closed and an open position
about a pivot axis provided by the flexible portion of the hinge.

Further the invention also concerns a hinge for subsea use, which may be arranged
as a one piece hinge, to be connected to a hatch and to a subsea structure. The hinge
comprises a first mounting portion, a second mounting portion and a flexible
portion interconnecting the first and second mounting portion. The flexible portion
allows for pivoting movement between the first and second mounting portion about
a pivot axis provided in the flexible portion. A protrusion of the first mounting
portion is arranged to be accommodated in an installation hole of the subsea
structure for anchorage to the subsea structure.

A protrusion of the second mounting portion is arranged to be accommodated in an
installation hole of the hatch for anchorage to the hatch, and when the hinge is
connected to the hatch and the subsea structure a pivotally arranged connection is
established for the hatch to pivot between a closed and an open position about the
pivot axis arranged in the flexible portion of the hinge.

Further the invention also concerns an assembly for subsea use comprising a hatch
connected to the subsea structure by the inventive hinge as defined above, wherein
the installation holes are arranged extending through the hatch and /or the
installation hole(s) of the subsea structure extend through the subsea structure and
the protrusions are accommodated in the respective installation holes for anchorage
of the hinge to the hatch and the subsea structure. The installation holes may be
arranged extending through the thickness/depth portion of the hatch and /or the
installation holes may be extending through the thickness/depth portion of the
subsea structure.

The proposed hinge is a replacement of the conventionally used hinges which needs
to be attached by bolts, welding etc. The proposed hinge does not comprise
moveable part and has the advantage that it may be manufactured in a relatively soft
and pliant material such as for instance a polymer material, preferably polyurethane
(PUR). The proposed hinged and method for installing may be employed for
installing at least one hinge of the hatch or all hinges of the hatch. Of course the
number of hinges necessary for installing a hinge to a subsea structure may vary. In
some circumstances one hinge may be enough for installment of a hatch, in other
circumstances plural hinges may be required.

The flexible portion of the proposed hinge provides an alternative solution to the
hinge being made up of movable parts to conduct the hinge movement. In order for
the flexible part to allow for the first and second portions to be moved by a pivot
movement or hinged movement relative each other, the flexible portion may be
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configured for pivoting to occur about a pivot axis within the flexible portion. The
flexible portion may for instance be made with a thickness dimension to allow
folding or pivoting about the pivot axis and/or the flexible portion may have
material characteristics providing for elastic deformation to occur about the pivot
axis. As the skilled person understands the flexible portion may be provided in
various ways, and could in some instances be provided of a material different from
the material of the mounting portion or as a part separate from the mounting
portions. The main purpose of the flexible part is the capability of arranging a pivot
connection when attached to the hatch and the subsea structure.

The hinge may also be attached to other objects for subsea use than a hatch and a
subsea structure such as for instance plate structures or other members where it is
desirable to provide a possibility for making a pivot connection between the objects
in order to conduct a hinged movement.

It would be advantageous but not mandatory, that the hinge is made as one piece
hinge manufactured in the same material throughout the hinge. The various portions
of the hinge may be produced with different shore hardness, and the strength of the
various portions may vary according to the function of the designated portion.
Consequently, the flexible portion may have a material strength capable of enduring
the pivoting movement when connected to the hatch/ the subsea structure.

Further it would also be advantageous that some parts of the protrusions are
prepared with a material having characteristics allowing for some elastic
deformation such as compression to take place when inserting the protrusions in the
installation holes. At the same time the mounting portions also need to be provided
with a certain strength to withstand the forces when engaged to the hatch/subsea
structure and the forces resulting from the pivoting movement.

The protrusion of the first mounting portion may comprise an insert portion with a
first diameter and an abutment portion for anchoring the hinge to the subsea
structure. At least a portion of the circumference of the abutment portion may have
a second diameter that is larger than the first diameter. The insert portion may
correspond to the depth of the installation hole of the subsea structure wherein it is
to accommodated. Further the abutment portion may be arranged at the end of the
insert portion for engagement with the subsea structure to anchor the first mounting
portion to the subsea structure.

The protrusion of the second mounting portion may comprise an insert portion with
a first diameter and an abutment portion for anchoring the hinge to the hatch. At
least a portion of the circumference of the abutment portion may have a second
diameter that is larger than the first diameter. The insert portion may correspond to
the depth of the installation hole of the hatch wherein it is to accommodated.
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Further the abutment portion may be arranged at the end of the insert portion for
engagement with the hatch to anchor the second mounting portion to the hatch.

Both protrusions may be provided with an insert portion and an abutment portion
for engagement with the hatch/subsea structure or one protrusion may have this
configuration while the other one have an alternative configuration, or both
protrusions may have the alternative configuration. The alternative configuration
may be provided in various ways as long as the protrusions are arranged for
accommodation in the installation holes for anchorage to the hatch/protective
structure. The various configuration of the protrusions may be made with a square,
circular, inverted or twisted shape. The anchorage to the hatch/protective structure
may as an alternative to the abutment portion as mentioned above be configured so
that the protrusion is anchored to the inner walls of the installation hole. As a
further alternative the engagement portions providing anchorage for the protrusion
could also be arranged in installation holes or in the hatch/ protective structure.
These engagement portions would interact with the protrusions to anchor the hinge
to the hatch/protective structure. In another alternative an additional anchoring
element such as a plug may be used for connection of the protrusions to the
hatch/subsea structure.

Further it would also be advantageous that some parts of the mounting portions are
prepared with material having characteristics allowing for elastic deformation. For
instance the abutment portion of the protrusion may be clastic deformable in order
to facilitate the insert of the protrusion through the installation hole to bring the
abutment portion into engagement with the subsea structure/ hatch. However, the
abutment portion also needs to display a certain structural strength in order to
maintain the anchorage with the subsea structure / hatch into the installation hole,
thus the need for inserting the protrusion through the insert hole needs to be
balanced with the structural strength necessary to the abutment portion.

When manufacturing the hinge in a polymer material such as polyuretan an
acceptable wear resistance is ensured and there is no need for additional corrosion
protection. In addition the manufacture cost are relatively low, especially when
made in batches by molding.

One embodiment of the method may comprise providing the hatch and/or the subsea
structure in a light weight material, preferably Glass Fibre Reinforced Polymer
(GRP). The hatch and/or the subsea structure may also be provided in another
metallic material as long as the material is suitable for providing installation holes
in the material. As the hinge is attached to the hatch/ subsea structure by the use of
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installation holes, the need for providing the material compatible with the material
of the hinge such as when welding, is superfluous.

The number of installation holes may vary according to the need of the specific use
of the invention. For some purposes it may be advantageous to prearrange the
number of holes necessary for the installation of the hatch. In other circumstances it
may be more convenient arranging the subsea structure and/or arranging the hatch
with a set of installation holes. This provides the opportunity of optionally selecting
the installation hole(s) within the set of the installation according to need for
inserting the protrusions. It is of course possible to provide the hatch with a set of
installation holes while the installation holes in the subsea structure is prearranged,
or the other way around.

One embodiment of the invention suggests the solution of providing at least a
portion of the subsea structure and/or at least a portion of the hatch with a grated
configuration with grate openings. This solution provides the option of selecting
one or more of the grate openings as the installation hole(s). Both the hatch and the
subsea structure may be provided with grated configuration or one of the hatch and
the subsea structure may be provided with grated configuration. In accordance with
this embodiment it is possible to provide the hatch and/or the subsea structure in a
metallic material with an integrated portion with a grated configuration which may
be made in a light weight material, for instance Glass Fibre Reinforced Polymer
(GRP).

Usually the hatch will be manufactured separate from the subsea structure, but in
some cases the hatch may be made by cutting the hatch out from the subsea
structure. In accordance with one aspect both the subsea structure such as a
protective cover and the hatch may be provided with a grated configuration and the
hatch may be made by cutting the hatch out from and the subsea structure
(protective cover). This procedure for the making of the hatch may be planned
beforehand or it may be conducted if the need suddenly arises. When making the
hatch the outline of the hatch may be conducted by

initially cutting the outline of the hatch in the subsea structure for instance the
protective cover for the making the hatch . With the hatch cut out from the subsea
structure, procedure will further follow the main steps of the installation procedure
as described above, by employing the grate openings of the hatch and the remaining
subsea structure as inserting holes. The hatch in the closed position may be arranged
positioned at level with the remaining subsea structure thereby making a hatch
solution that is integrated with the subsea structure. To bring the hatch into open
position the hatch is pivoted away from the levelled position and may be folded in a
position on top of the subsea structure.
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As mentioned above one possibility when manufacturing the installation holes is
providing prearranged or premade installation holes in the subsea structure and/or
the hatch. Another possibility is to provide the installation holes according to need,
and it is of course also possible to combine this methods; that is making some of the
installation holes before hand and the adding installation holes as the need presents
itself. If a need for installation of a hatch arises without being preplanned, the
installation holes may easily be provided in the subsea structure and the hatch
installed. As such the inventive solution renders conducting on site manufacturing
of the installation holes in the subsea structure and/or the hatch possible. The
installation holes may be manufactured during installation of the hatch/ subsea
structure for instance on the installation vessel or at the installation subsea.

Brief description of the drawings

These and other characteristics of the invention will be clear from the following
description of a preferential form of embodiment, given as a non-restrictive
example, with reference to the attached drawings wherein:

Figure 1 shows a typical example of a subsea structure arranged with a hatch.
Figure 2 shows a prior art hinge for connection of a hatch to a subsea structure.

Figure 3 shows a new solution for a hinge and an example of installation of hatch
by use of the hinge.

Fig 4 shows the hinge installed to connect a hatch to the subsea structure.

Fig 1 is an illustration of an example of a subsea structure 10 arranged as a
protective structure. The shown subsea structure 10 comprises a frame structure 11
and protective cover 12 here arranged as a roof structure. The subsea structure 10 as
shown in fig 1 is arranged as a secondary roof on top of a manifold roof 2. The
pipes 13 of the manifold is illustrated beneath the manifold roof 2. In accordance
with prior art a hatch 14 is connected to the subsea structure 10 by conventional
hinges 15.

Fig 2 shows the conventional hinges 15 in a closer detail. These hinges 15 are
usually made from steel and are welded to the subsea structure 10 which also is
made from steel. The hatches 14 may be made of Glass Fibre Reinforced Polymer
(GRP) but the presence of a steel hinge makes a cathodic protection arrangement
mandatory in order to avoid corrosion.

In fig 3 a hinge 20 is proposed. The hinge has a first mounting portion 21, a second
mounting portion 22 and a flexible portion 23 interconnecting the first and second
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mounting portions 22, 23. In accordance with the embodiment shown in fig 3 both
mounting portions 21, 22 have protrusions 23, 24 each projecting from the first and
second mounting portions. The protrusions 23, 24 cach has an insert portion 25, 26
terminating in an abutment portion 27, 28.

Fig 3 and 4 show the installation of the hinge 20 to provide a pivot connection
between a hatch 34 and a subsea structure 10 here shown as subsea structure with a
grated configuration with grate openings. The protrusion 23 of the first mounting
portion 21 is accommodated in an installation hole provided by one of the grate
openings of the subsea structure 10 and anchored to the subsea structure . The
protrusion 23 of the second mounting portion 22 is arranged accommodated in an
installation hole of the hatch and anchored to the hatch. The hinge 20 is shown in
the figures with identical mounting portions 21, 22. The hinge may of course also
be arranged with mounting portions that differ from one another and where each
mounting portion is provided suitable to fit with a corresponding installation hole.

The hinge 20 may be provided in a polymer material, preferably polyurethane
(PUR) or in any other non-metallic material which is suitable for shaping for
instance by moulding into the proposed solution as shown by example in figure 3.
By using the proposed solution of the hinge a contributory effect is that it is
possible to simplify the conventionally shaped hatch as shown in fig 2.

The hatch 14 in fig 2 may be arranged with a recess or installation hole 35 with a
shape fitted for attaching the mounting portions 21 into the recess as a replacement
of the prior art hinges 15 as shown in fig 2.

In fig 3 the subsea structure 10 and the hatch is shown with a grated configuration
and the shown hatch 34 may be provided by as a separate premade hatch or by
simply cutting the hatch out from the subsea structure thereby making an integrated
hatch in the subsea structure 10 as shown. The hinges 20 are easily installed by
fitting the protrusions 23, 24 into accommodated positions in the grate openings for
anchorage to the subsea structure or the hatch. When the hinge is connected to the
hatch and to the subsea structure a pivotally arranged connection is thereby
established for the hatch to pivot between a closed and an open position.

When installing the hinge 20 to a subsea structure as shown in fig 3, it is not
mandatory that the installation position for the hatch is planned beforchand. As the
hatch 14 may be cut out from the subsea structure and the hinge 20 installed in any
of the grated openings, the solution provides for a versatile solution where the hatch
position may thus be chosen according to need at the time.

Also when other subsea structures than those with grated configuration are
employed, the solution facilitates an easy installation of the hatch as installation
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holes may be machined where needed, and the hatch installed subsequently by
inserting the protrusions in the installation holes for anchorage. As such the use of
the hinge inserted into installation holes makes is possible to choose an installation
position and install a hatch when the need arises either at the installation site or
during preparation for installation.

When installing the hinges at the chosen position one of the protrusions 23, 24 is
inserted into the installation hole of the hatch and the other into the subsea
structure. The shown insert portions 25, 26 of the protrusions 23, 24 cach has a
length corresponding to the depth of the installation holes and in the accommodated
position, positioning the abutment portion 27, 28 in an engagement position with
the subsea structure or the hatch.

The illustrated configuration of the hinge is one example of form fitting the hinge
into the installation holes for anchorage to the subsea structure and the hatch.
Depending on the installation hole and the hatch to be used, the protrusions of the
hinge may be shaped according to the installation hole. Consequently, various
configurations other than the one exemplified in the figures may be chosen for
providing anchorage in the installation hole.

Fig 4 shows the protrusions of the hinge 20 installed in the grate openings of two
separate plate structures 35, 36 to make a pivot connection between the these plate
structures. One of the plate structures may be a hatch and the other a subsea
structure or a protective cover. The plate structures 35, 36 are shown in unfolded
position to the left in fig 4 and in folded position to the right in fig 4. In the folded
position to the right, the engagement between the abutment portions 27, 28 and the
side of the plate structure from where the hinge is inserted is illustrated.
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10

CLAIMS

Method for installing a hatch to a subsea structure by connecting the hatch
to the subsea structure by at least one hinge having a first mounting portion,
a second mounting portion, a flexible portion interconnecting the first and
second mounting portion allowing a pivot connection between the first and
second mounting portion, wherein the installation steps comprise

- inserting a protrusion of the first mounting portion into an installation hole
arranged in the subsea structure,

-inserting a protrusion of the second mounting portion into an installation
hole arranged in the hatch, thereby

-engaging the first mounting portion of the hinge for anchorage with the
subsea structure and engaging the second mounting portion for anchorage
with the hatch thereby arranging for the hatch to pivot between a closed and
an open position about a pivot axis provided by the flexible portion of the
hinge.

Method for installing a hatch to a subsea structure in accordance with claim
1, wherein manufacturing the hinge in a polymer material, preferably
polyurethane (PUR).

Method for installing a hatch to a subsea structure in accordance with one of
the preceding claims, wherein manufacturing the hinge as a one piece hinge.

Method for installing a hatch to a subsea structure in accordance with one of
the preceding claims, wherein providing the hatch and/or the subsea structure
in a light weight material, preferably Glass Fibre Reinforced Polymer
(GRP).

Method for installing a hatch to a subsea structure in accordance with one of
the preceding claims, wherein

-arranging the subsea structure with a set of installation holes and/or
arranging the hatch with a set of installation holes and selecting at least a
designated installation hole within the set of installation holes.

Method for installing a hatch to a subsea structure in accordance with one of
the preceding claims, wherein

providing the subsea structure and/or the hatch with at least a portion of a
grated configuration and selecting at least one the grate openings as the
installation hole(s).
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Method for installing a hatch to a subsea structure in accordance with one of
the preceding claims, wherein

manufacturing the installation holes during installation of the hatch/ subsea
structure.

Method for installing a hatch to a subsea structure in accordance with one of
the preceding claims, wherein providing at least a portion of the subsea
structure with a grated configuration and prior to the installation steps of
claim 1;

- initially cutting the outline of the hatch in the subsea structure for making
the hatch,

-and thereafter conducting the method steps of claim 1 employing the grate
openings of the hatch and in the remaining subsea structure as inserting
holes, thereby providing a hatch which is positioned at level with the
remaining subsea structure when the hatch is closed and pivoted away from
the levelled position when the hatch is open.

A hinge for subsea use arranged to be connected to a hatch and to subsea
structure, wherein

-the hinge comprises a first mounting portion, a second mounting portion, a
flexible portion interconnecting the first and second mounting portion
allowing for pivoting movement between the first and second mounting
portion about a pivot axis provided in the flexible portion , wherein

- a protrusion of the first mounting portion is arranged to be accommodated
in an installation hole of the subsea structure for anchorage to the subsea
structure,

- a protrusion of the second mounting portion is arranged to be
accommodated in an installation hole of the hatch for anchorage to the hatch,
and when the hinge is connected to the hatch and the subsea structure a
pivotally arranged connection is established for the hatch to pivot between a
closed and an open position about a pivot axis arranged in the flexible
portion of the hinge.

10. A hinge for subsea use in accordance with claim 9,

I1.

wherein the protrusion of the first mounting portion has an insert portion
with a first diameter and a an abutment portion where at least a portion of
the circumference of the abutment portion arranged for anchorage to the
subsea structure has a second diameter that is larger than the first diameter.

A hinge for subsea use in accordance with claim 9 or 10,
wherein the protrusion of the second mounting portion has an insert portion
with a first diameter and an abutment portion where at least a portion of the
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12.

13.

14.

15.

12

circumference of the abutment portion arranged for anchorage to the hatch
has a second diameter that is larger than the first diameter.

A hinge for subsea use in accordance with one of the claims 9-11 wherein
the hinge is made in a polymer material, preferably polyurethane (PUR).

An assembly for subsea use comprising a hatch connected to a subsea
structure by the hinge in accordance with claim 9,

wherein the installation hole(s) of the hatch extend through the hatch and /or
the installation hole(s) of the subsea structure extend through the subsea
structure and the protrusions are accommodated in the respective installation
holes for anchorage of the hinge to the hatch and the subsea structure.

An assembly for subsea use in accordance with claim 13,
wherein the hatch and/or the subsea structure is made in a light weight
material, preferably Glass Fibre Reinforced Polymer (GRP).

An assembly for subsea use in accordance with claim 13 or 14,

wherein at least a portion of the subsea structure and/or at least a portion of
the hatch has a grated configuration with grate openings wherein at least one
of the installation holes is formed by one of the grate openings.
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