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(57) Abstract: A gangway apparatus (10) for transfer between vessels or between a vessel (38) and a fixed structure such as an
& offshore construction or a quay is disclosed. The gangway apparatus (10) includes a gangway component (16) which is preferably
buoyant and may be inflatable. The gangway component (16) is mounted on a skate or bogie and traverses a fixedly mounted runway
(14) . The runway (14) may be inclined. Control means are provided for controlling the motion of the gangway component on the
runway. These may include biasing means such as a counterweight. The apparatus is preferably mounted in a shipping container

such as a 40’ ISO container.
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Gangway Apparatus

The present invention relates to apparatus for effecting transfer of personnel, goods
and equipment between structures in a marine environment, in particular between a
movable vessel and a fixed structure, such as an oil rig or gas rig, a wind turbine,
dock or quay, or between one movable vessel and another movable vessel. One
particular use is for the transfer of personnel, goods and equipment between a

cargo barge and a small service vessel, such as a fast rescue craft.

Transfer to and from vessels and fixed structures at sea, or on other large bodies of
water, such as larger lakes, is inherently dangerous in particular because of the
relative movement between the vessels or between the vessel and the fixed
structure. Often, personnel are required to transfer to and from a relatively small
vessel, which is subject to movement by waves, wind and tide from and to a vertical
ladder of a larger vessel or fixed structure. In the circumstances it is all too easy for
untrained or inexperienced personnel to slip or trip and find themselves in the water,
where they risk serious injury or drowning. Transfer between larger vessels and
vessels of comparable size is no less dangerous. For these reasons, safety
regulations limit the transfer of personnel at sea to relatively calm conditions,
typically where the maximum wave height is less than 0.7 m. It follows that
considerable amounts of working time can be lost due to bad weather conditions,
which adds considerable expense to companies operating in the marine

environment.

The present invention seeks to address some of the above issues and provide a
safe means for transfer of personnel, goods and equipment in the marine
environment. The apparatus of the present invention seeks to minimise the effect
of relative movement between first and second marine structures (that is, between
the two vessels, or between a vessel and a fixed structure), and so allows transfer
of personnel, goods and equipment in a greater range of sea conditions. The
present invention provides a bridge between the first and second marine structures
whereby relative movement between the bridge and respectively the first and
second marine structures is minimised. The present invention is also
advantageous, in preferred embodiments, in requiring no external power source for

its movement in operation.
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According to a first aspect of the present invention there is provided an apparatus
for providing bridge structure from a first marine structure to a second marine
structure, and the apparatus comprising:
i) acontainer
i) arunway extending within the container
iii) a gangway component mounted on the runway and having a first end and a
second end, the gangway component being arranged operatively to translate
along the runway between a stored condition and a use condition;
iv) a linkage means by which the gangway component is mounted on the
runway; and
v) control means operative to control the movement of the gangway
component to or from the stored condition,
wherein in the stored condition the gangway component is disposed wholly
within the container and in the use condition at least the second end of the
gangway component is disposed outside the container, and the linkage means
is configured to allow rotational freedom for the gangway component with

respect to the container and the runway.

In preferred embodiments the runway is operatively configured to be inclined with
respect to the horizontal. The runway may be inclined upwardly or downwardly with
respect to the movement of the gangway apparatus from the stored to the use
condition, depending for example on the intended final use of the apparatus. Thus,
for transfer of people or personnel from a relatively large vessel to a relatively small
vessel or to a fixed structure (and when the apparatus is mounted on the relatively
large vessel) the runway may be such that the gangway component moves
downwardly from the stored condition to the use condition. Conversely, when the
apparatus is mounted on a relatively small vessel, and transfer is to a relatively
larger vessel or to a fixed structure, the runway may be such that the gangway
component moves upwardly from the stored condition to the use condition. The

latter examples are, however, not absolute requirements.

Preferably the gangway component is buoyant.
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Preferably the gangway component is expandable from a compact condition to an
extended condition by inflation thereof. In a preferred arrangement the gangway
component comprises one or more inflatable members. Most preferably the
gangway component comprises and outer skin enclosing a plurality of inflatable

members.

Preferably the apparatus of the invention further comprises a walkway surface,

supported by one or more inflatable members.

In preferred embodiments of the invention, the control means comprises or includes
a biasing means. Preferably the biasing means is operative to urge the gangway
component towards the stored condition, especially when the runway is inclined
such that the gangway component moves downwardly from the stored condition to
the use condition. Where the runway is inclined such that the gangway component
moves upwardly from the stored condition to the use condition, biasing means may
be provided to urge the gangway component towards the use condition.

Preferably the biasing means comprises a counterweight attached to a first end of
the gangway component which is an upper end of the gangway component when in
the stored condition (for a downwardly inclined runway) or in the use condition (for

an upwardly inclined runway).

In preferred variations of the invention the apparatus further comprises fastening
means for temporarily fastening the gangway component to the second marine
structure.

In the use condition, the gangway component extends from the container.
Preferably the control means is mounted within the container. Preferably the
container comprises an ISO Standard shipping container.

A second aspect of the invention provides a vessel having mounted thereon

apparatus as defined in the first aspect of the invention.
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In variations of the invention the apparatus may be mounted on land, such as a
quay or jetty or on a fixed offshore structure such as a wind turbine mounting or
foundation, an oil or gas rig or the like.

Where the runway is inclined, typically it is inclined at an angle of from about 10° to
about 30°.

According to a third aspect of the invention there is provided a method of providing
access for the transfer of personnel, goods or equipment from a first marine
structure to a second marine structure, the method comprising:

i. providing an apparatus as defined in the first aspect of the invention mounted
on the first marine structure;

ii. moving the gangway component along the runway from the stored condition to
the extended position so that the gangway component spans the gap between
the first and second marine structures; and

iii. if necessary, securing the gangway component in the extended position.

Preferably the method further comprises fastening the extended end of the
gangway component to the second marine structure.

Preferably the method further comprises providing a winch on the second marine
structure, attaching the gangway component to the winch and using the winch to

move the gangway component along the runway.

For a better understanding of the invention and to show how the same may be
carried into effect reference will now be made, by way of example only, to the
following drawings in which:

Figure 1 shows schematically the apparatus of the invention mounted on a barge;

Figures 2A, 2B and 2C shows schematically respective plan, side and end views of

the apparatus of the invention;

Figure 3 shows an initial stage in the use of the apparatus of the invention for

providing a transfer means to a small vessel;




05 Jul 2010

2006274748

10

15

20

25

30

35

Figures 4A, 4B, and 4C show subsequent stages in the use of the apparatus of the
invention for providing transfer means to a small vessel;

Figure 5 shows schematically the transfer of personnel using the apparatus of the

invention from a barge to a small vessel; and

Figure 6 illustrates schematically a range of headings which the vessel may adopt,

in relation to the gangway component of the apparatus of the invention.

Referring now to the drawings, the illustrated examples of the apparatus 10 relate to
the transfer from a relatively large (high sided) vessel to a relatively small vessel.
Accordingly, the runway is arranged to slope downwardly with respect to movement
of the gangway component from the stored condition to the use condition. In other
situations, such as where the marine structure on which the apparatus of the
invention is relatively lower, the reverse may be true, that is, the runway may be
inclined upwardly with respect to movement of the gangway component from the

stored condition to the use condition.

The apparatus 10 of the invention comprises in the illustrated embodiment a
container 12 within which the principal components of the apparatus are disposed.
The container is most preferably a standard shipping container such as an 1SO 40’
container (that is, a shipping container nominally measuring 40x12 feet (12.2m x
3.7m). Other ISO sized containers may be used as appropriate. The container 12
is advantageous in protecting principal components of the apparatus from, for
example, the environment (weather and sea) when not in use. The container 12
also makes the apparatus of the invention modular — the apparatus 10, contained
by the container 12, can be installed primarily as a single unit in a given location (on
a first marine structure, primarily on a vessel) when required and can be removed
as a unit for re-installation elsewhere as and when required.

Within the container 12 is mounted the runway 14, which is preferably inclined at an
angle of about 10° to about 30°, preferably about 20° to the horizontal. A gangway
component 16 is mounted on the runway, and in the stored condition illustrated in

Figure 1, the upper end 18 of the gangway component 16 is towards the upper end
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of the runway 14 and the lower end 20 of the gangway component 16 is towards the
lower end of the runway 14. At least the upper end of 18 of the gangway
component 16 is attached to the runway by a linkage means 22. The linkage

means 22 is free, when required, to traverse the length of the runway 14.

The runway 14 may, for example, comprise one or more rails or, less preferably,
may comprise one or more tensioned cables. Preferably, the runway comprises a
pair of rails, 24, 26 which are most preferably rectilinear. The linkage means 22 is
adapted to slide, roll or otherwise move along the runway 14. For example, the
linkage means 22 may comprise a skate, carriage, bogie or truck on which the
upper end 18 of the gangway component 16 is mounted. Preferably, the linkage
means 22 also includes means to allow rotational freedom for the gangway
component 16 with respect to the container 12 and runway 14. Preferably the
linkage means 22 allows the gangway component 16 to move left and right with
respect to the runway 14 about an axis at or near the upper end 18 of the gangway
component 16 and also to move up and down with respect to the runway 14 about

an axis at or near the upper end 18 of the gangway component 16.

A biasing means 28 is attached to the gangway component 16, preferably at its
upper end 18. The biasing means 28 acts to urge the gangway component 16 to
move up the runway, that is, from a use (i.e. extended) condition to the stored
condition. Any suitable biasing means 28 may in principle be used, such as a
spring system or other mechanical means, or a hydraulic arrangement. Mechanical,
electrical or hydraulic drive means may alternatively be used to move the gangway
component 16 up the runway 14, but this is less preferred. Preferably, the biasing
means 28 comprises a counterweight 30 attached to the upper end 18 of the
gangway component 16 by a suitable cable 32. In the preferred arrangement, the
biasing means 28 moves on a predetermined track 33 generally parallel to the
runway 14. Pulley wheels 35 are provided to accommodate the path of the cable
32. A particular advantage of the counterweight 30 is that it requires no external

power source for its operation.

The gangway component 16 of the apparatus of the invention is particularly
illustrated Figures 2A to 2C. The gangway component 16 includes at least one part
which imparts buoyancy. In preferred arrangements, the gangway component 16
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comprises at least one inflatable member 21. Although a single inflatable member
can be used, a plurality of inflatable members is preferred to provide redundancy in
case of failure of one of the inflatable members. In a particularly preferred
arrangement, the gangway component comprises a plurality of inflatable tubes,
which are retained together in a group. Typically, the gangway component 16
comprises about 10 to 20 and especially about 15 inflatable tubes. In the preferred
construction, the inflatable tubes are surrounded by an outer skin which, when the
tubes are inflated, is approximately circular in cross-section. Thus, if one or two of
the inflatable tubes fail, the remaining tubes can expand to fill the space so created
and the gangway component 16 remains sufficiently rigid to allow transfer of
personnel, goods and equipment across it. In this construction, the outer skin,
when the inflatable tubes are inflated, typically has a diameter of approximately 1m.

In order to provide additional safety for the transfer of personnel, goods and
equipment, the gangway component is provided with a walkway surface 34. The
walkway surface 34 may be an upper surface of the inflatable member or outer skin,
in which case the said surface is preferably provided with anti-slip means such as a
high friction layer or coating and/or netting. Alternatively, an additional surface,
supported by the inflatable member may be provided. Furthermore, side rails 36
are preferably provided to prevent personnel from falling off the gangway
component and to allow them to hold on, as they traverse the gangway component.

As noted above, and the gangway component is most preferably buoyant and the
buoyancy is preferably provided by means of one or more inflatable members 21.
The advantage of making the gangway component 16 buoyant is described in more
detail below. The use of inflatable members 21 has the added advantage that when
the apparatus of the invention is not required for use, the inflatable members 21
may be deflated so that the gangway component can be compressed into a

compact stored condition.

The inflatable member(s) 21 may be inflated by any suitable inflating fluid, but most
preferably air is used. The air may be compressed air stored in suitable
compressed air cylinders on the first marine structure or may be provided by a
suitable compressor mounted on the first marine structure. Inflation and deflation of
the inflatable members 21 typically takes 2 to 3 minutes.
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In use of the apparatus 10 of the invention, the gangway component may be
maintained in its inflated state throughout a long period of use in one or more
locations, or indefinitely. Alternatively, it may be advantageous to inflate and deflate
the gangway component 16 respectively before and after each use, or before and
after a group of uses close together in time. It can be appreciated that where
inflation and deflation of the gangway component 16 is not necessary, the gangway

component 16 may be merely buoyant without the facility for inflation and defiation.

The method of use of the apparatus 10 of the invention will now be further
described. The apparatus 10 is mounted on a first marine structure, which is
normally a marine structure of significant size, such as an offshore wind turbine, an
oil rig, gas rig or the like or a vessel, such as a construction barge 38. The
construction barge 38 is approached by, or approaches, the second marine
structure, which is typically (but not necessarily) a smaller boat 40, such as a fast
rescue craft, RIB (rigid inflatable boat) or RHIB (rigid hull inflatable boat) (Figure 3).
(Alternatively, the second marine structure can be a fixed structure such as a quay
or jetty, or a wind turbine mounting or the like.) Personnel on the smaller boat 40
capture a rope, wire or cable 42 which is then attached to suitable means on the
smaller boat 40 for pulling the cable 42. Preferably, said suitable means is a winch,
especially a manual capstan winch mounted on the fore deck of the smaller boat 40.
The smaller boat 40 and then thrusts away from the barge 38, and the capstan
winch is used to pull the cable 42.

In alternative arrangements, means may be provided on the first marine structure
(e.g. barge 38) for allowing the gangway component 16 to move down the runway
14, against the action of the biasing means. For example means, such as a winch
and cable, may be provided for the controlled raising (and subsequent lowering) of
the counterweight 30. In further alternative arrangements, where the runway is
upwardly inclined, the biasing means may be used to move, or to assist in moving,
the gangway component to its extended condition.

As the cable 42 is pulled by the winch of the smaller vessel 40, the gangway
component 16 is drawn down runway 14 against the action of the biasing means 28
until the upper end 18 of the gangway component 16 reaches the lower end of the
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runway 14, and the gangway component 16 reaches its maximum extension
(Figures 4A, 4B and 4C). As the gangway component 16 is extended, the |
counterweight 30 is raised so that a substantially constant load is applied to the

smaller boat 40. Typically the load is around 1kN.

At this stage, preferably temporary fastening means, such as short straps are
connected to suitable connections on the deck of the smaller vessel 40. (Where, in
alternative arrangements the extended end of the gangway component rests on a
fixed structure such as a land based structure (jetty, quay, etc) the temporary
fastening means are not required.) The smaller boat 40 continues to thrust away
from the barge 38, with sufficient thrust to counter the action of the biasing means.
The lower end of the runway 14 is provided with end stops and corresponding end
stops are provided on the linkage means 22. When the gangway component 16
reaches its maximum extension the end stops of the linkage means 22 contact the
end stops of the runway 14. A latch or other suitable locking means is preferably
provided to retain the gangway component 16 (via linkage means 22) in its position
of maximum extension, and said locking means is activated at this stage. This
prevents the gangway component 16 from being pushed or pulled back into the
container 12, that is, up the runway 14.

The apparatus 10 is then ready for use. Personnel 48 may walk down or up the
gangway component 16. An access door 44 is provided in the side of the container
12 through which personnel 44 may step to and from the barge 38. Steps 46 may

be provided to facilitate access onto the gangway component 16.

Figure 6 illustrates a range of positions which the gangway component 16 may
adopt relative to the smaller vessel 40 and the runway 14. In preferred
constructions of the apparatus 10, the gangway component 16 is mounted on the
runway 14 (by means of the linkage 22) in such a way that is allowed to rotate about
a nominally horizontal axis to accommodate up-and-down movement of the
gangway component 16 caused by wave motion. Also, preferably the gangway
component 16 is mounted by the linkage 22 in such a way that it can pivot about an
approximately vertical axis whereby the smaller vessel 40 is allowed to adopt a
range of headings with respect to the runway 14. Preferably also, the connection of
the gangway apparatus 16 to the smaller boat 40 is also such as to allow rotational

9
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movement of the smaller vessel 40 with respect to the gangway apparatus 16 about
one or both of nominally horizontal and approximately vertical axes. This
construction allows for movements of the smaller vessel 40 caused by wave motion
and also allows for a range of headings to be adopted by the smaller vessel 40

relative to the gangway apparatus 16.

Recovery of the gangway apparatus 16 after use is essentially the reverse of the
process as described above. Initially, the temporary securing means which connect
the gangway apparatus 16 to the smaller vessel 40 are released. The smaller
vessel 40 is then free to move away from the barge 38. At the same time, the
gangway apparatus 16 is no longer constrained by the smaller vessel 40 and, after
release of the locking means, the counterweight 30 acts to draw the gangway
apparatus 16 up the runway 14 into its stored condition within the container 12.
Where the runway 14 is upwardly inclined, the gangway component may, of course,
return to the stored condition by the action of gravity. Control means may control
the motion of the gangway apparatus in this respect, e.g. by applying a braking
force if needed, or by assisting the movement of the gangway component. If
required, fastening or locking means may be provided to secure the gangway

apparatus 16 in its stored position.

The apparatus 10 of the invention has been described above primarily in relation to
the transfer of people, goods and equipment to and from a relatively large vessel
such as barge 38 from and to a smaller vessel 40. However, the apparatus 10 of
the invention is also applicable to the transfer of people, goods and equipment
between vessels of comparable size and even between a relatively large vessel (the
first marine structure) and a fixed structure such as a quayside (the second marine
structure). The principles of operation of the apparatus 10 remain essentially the
same in that the apparatus 10 is most preferably provided in a container 12 on the
first marine structure and is extended from the first marine structure by drawing the
apparatus 10 along (e.g. down or up) runway 14 against or respectively with the
action of a biasing means 16. Clearly, where the second marine structure is not a
smaller vessel 40, it may not be desirable or possible for the second marine
structure to manoeuvre close to the first marine structure and so the first marine
structure (e.g. a large vessel) may be required to manoeuvre sufficiently close to
the second marine structure (e.g. another large vessel or a quayside) so that the

10
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gangway component 16 can span the gap between the first and second marine
structures. For transfer between vessels, and especially between relatively large
vessels it is advantageous to provide means for limiting the tension in securing
means which secure the extended gangway component to the second vessel, so
that for example, the securing means may break which the tension is too high. In
this case, personnel may remain in safety on the gangway component until
connection between the vessels is re-established. Additionally or alternatively,

winches may be provided which pay out cable if the vessels move too far apart.

Where, as is preferred, the gangway component 16 is buoyant, important safety
features accrue. If, for any reason, the gangway component 16 becomes detached
in use from the second marine structure, then the lower end 20 of the gangway
component 16 will fall into the water where it will float. Any personnel who happen
to be on the gangway component 16 at the time then have the opportunity to climb
up the gangway component 16 to regain the first marine structure (e.g. barge 38).
Also, the gangway component 16 can be drawn back up the runway 14 by the
biasing means 28 while the personnel remain on the gangway component 16.
Similarly, if for any reason the gangway component 16 becomes detached in use
from the first marine structure, then the upper end 18 of the gangway component 16
will fall into the water where it will float. Any personnel who happen to be on the
gangway component 16 at the time then have the opportunity to climb up the
gangway component 16 to access the second marine structure. In the unlikely
event that the gangway component 16 becomes detached from both the first and
second marine structures, then the gangway component 16 floats in the water and
provides a refuge for any personnel unfortunate enough be on the gangway
component 16, until such time as they can be rescued.

11
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Claims:

1. Apparatus for providing bridge structure from a first marine structure to a
second marine structure, and the apparatus comprising:

i) a container;

ii) a runway extending within the container;

iii) a gangway component mounted on the runway and having a first end and a
second end, the gangway component being arranged operatively to translate
along the runway between a stored condition and a use condition;

iv) a linkage means by which the gangway component is mounted on the
runway;

v) control means operative to control the movement of the gangway
component to or from the stored condition,

wherein
in the stored condition the gangway component is disposed wholly within the
container and in the use condition at least the second end of the gangway
component is disposed outside the container, and the linkage means is
configured to allow rotational freedom for the gangway component with

respect to the container and the runway.

2. Apparatus as claimed in claim 1 wherein the runway is operatively configured to

be inclined with respect to the horizontal.

3. Apparatus as claimed in claim 2 wherein the inclination of the runway is such that
the gangway component moves downwardly from the stored condition to the use
condition.

4. Apparatus as claimed in claim 1, 2 or 3 wherein the gangway component is
buoyant.

5. Apparatus as claimed in any preceding claim wherein the gangway component is
expandable from a compact condition to an extended condition by inflation thereof.

6. Apparatus as claimed in claim 5 wherein the gangway component comprises one

or more inflatable members.

12
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7. Apparatus as claimed in claim 6 wherein the gangway component comprises and

outer skin enclosing a plurality of inflatable members.

8. Apparatus as claimed in claim 5, 6 or 7 further comprising a walkway surface,

supported by one or more inflatable members.

9. Apparatus as claimed in any preceding claim wherein the control means

comprises a biasing means.

10. Apparatus as claimed in claim 9 wherein the biasing means is operative to urge

the gangway component towards the stored condition.

11. Apparatus as claimed in claim 10 when ultimately dependent on claim 3 wherein
the biasing means comprises a counterweight attached to a first end of the
gangway component which is an upper end of the gangway component when in the

stored condition.

12. Apparatus as claimed in any preceding claim further comprising fasting means

for temporarily fastening the gangway component to the second marine structure.

13. Apparatus as claimed in any preceding claim wherein the container comprises
an ISO Standard shipping container.

14. A vessel having mounted thereon apparatus as claimed in any preceding claim.

15. Apparatus as claimed in any of claims 1 to 13 when mounted on land or on a

fixed offshore structure.

16. Apparatus as claimed in any of claims 1 to 13 or 15 or a vessel as claimed in
claim 16 wherein the runway is inclined at an angle of from 10° to 30°.

13
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17. A method of providing access for the transfer of personnel, goods or equipment
from a first marine structure to a second marine structure, the method comprising:

i. providing an apparatus as claimed in any of claims 1 to 13 mounted on the
first marine structure;

ii. moving the gangway component along the runway from the stored condition
to the extended position so that the gangway component spans the gap
between the first and second marine structures; and

iii. if necessary, securing the gangway component in the extended position.

18. A method as claimed in claim 17 further comprising fastening the extended end
of the gangway component to the second marine structure.

19. A method as claimed in claim 17 or 18 further comprising, providing a winch on
the second marine structure, attaching the gangway component to the winch and

using the winch to move the gangway component along the runway.

20. Apparatus substantially as hereinbefore described with reference to any of
Figures 1 t0 6.

21. A method substantially as hereinbefore described with reference to any of

Figures 1 to 6.
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