A VEH CLE FIELD OF THE | NVENTI ON 5This invention relates generally to
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t he Seascape LRC or 20totally enclosed notor propelled survival craft
(TEMPSC). Theasrcrelonol@sTHE aivenglde to break ice and cannot be manoeuvred

effectively in water with nore than 40%ice cover. An anphi bious vehicle
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For offshore rigs in waters that may be ice-infested for parts of a year or on a permanent basis,
such as in the Arctic region or the Caspian Sea, a vehicle may be required to move through
open water, partly ice-covered water, ice, snow and/or land. Currently, vehicles in use for
evacuation comprise conventional life boats or life rescue craft such as the Seascape LRC or
20 totally enclosed motor propelled survival craft (TEMPSC). These vehicles are unable to break

ice and cannot be manoeuvred effectively in water with more than 40% ice cover.

An amphibious vehicle such as the Arktos™ uses tracks for land movement while water
propulsion jets provide thrust for movement through water. However, safety issues have arisen
25  over use of the Arktos™ due to a capsize during a test as well as concerns that have been

raised over instability of the Arktos™ when moving partly on ice.
SUMMARY OF THE INVENTION

30  Ingeneral terms, the present invéntion proposes a vehicle that is propelled by a pair of rotatable
propulsion screws. Appropriate rotation of the propulsion screws allows the vehicle to move on
water, ice, snow and land. In an emergency on an offshore rig located in an arctic environment
comprising ice and/or water in varying proportions, the vehicle transports people evacuated
from the rig across the water and/or ice to a safe location that may be water, ice, snow or land.

35  The vehicle includes a hull to accommodate the people, protecting them against the arctic
environment. The hull is preferably fully enclosable and shaped to displace a volume of water

of greater weight than the weight of the vehicle and its passengers.
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20  compared to other parts of the vehicle to assist in uprighting the vehicle in water,

Preferably a climber mechanism is connected to the hull for assisting in moving the vehicle out
of water. The climber mechanism may be connected to the hull by extension arms, the
extension arms being adjustable with respect to the hull in terms of one or more of reach in a

25  longitudinal direction, height and angle. In one form, the climber mechanism includes a plurality
of spiked bars that are arranged parallel to and spaced apart from each other.

Preferably the vehicle further comprises a closed heating system configured to draw heat away
from one or more engines of the vehicle and to circulate the heat around the hull for de-icing

30 purposes.

Preferably the vehicle further comprises a crawler mechanism at a bottom surface of the hull.
The crawler mechanism may comprise one or more rows of toothed segments configured to
extend downward and rearward to lift the vehicle and to move it forward. This effectively allows
35 the vehicle to ‘craw!’ its way forward in situations where the vehicle runs into an obstacle that
leaves the propulsion screws substantially out of contact with the physical surface (e.g. snow,
ice etc). In this form, the rows of toothed segments may be operable independently or in groups
of rows, the groups being configured to extend downward and rearward in an alternating fashion.
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offshore rig into water. To assist in the launching, the vehicle may comprise attachment points
for connection with cables suspended from a davit on a platform of an offshore rig. The vehicle
may also be configured to drive out of a garage on a platform of an offshore rig.

20
As will be apparent from the following description, the use of propulsion screws as the primary
propulsion means for all of water, ice, snow and land by the specific embodiment above
simplifies the operation of the vehicle and avoids the need to provide different propulsion means
specific to the physical surface on which the vehicle fravels. In addition to reducing the overall

25  weight of the vehicle, unexpected advantages arising from the specific embodiment include
stability of the vehicle when travelling on uneven icy terrain (e.g. water with more than 40% ice
cover), self-righting abilities and structural rigidity that allows the vehicle to withstand free falling
from a platform of an offshore rig into water. These and other related advantages will be readily
apparent to skilled persons from the description below.

30
BRIEF DESCRIPTION OF THE DRAWINGS

In order that the vehicle of the present invention may be fully understood and readily put into
practical effect there shall now be described by way of non-limitative example only exemplary

35  embodiments, the description being with reference to the accompanying illustrative drawings.

In the drawings:
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Arctic Circle and the Caspian Sea.

The vehicle 10 comprises a hull 12 for accommodating preferably up to one hundred and fifty
persons. The hull 12 is preferably shaped to displace a volume of water of greater weight than
25  the weight of the vehicle 10 and its passengers in order to provide buoyancy to the vehicle 10 in
water. The hull 12 has a bottom surface of a shape that may be moulded, round-bilged, soft-
chined, chined, hard-chined or any other variation such as a semi-round-bilge, S-curve, V-
bottom, multi-bottom, fiat and so on. The hull 12 is preferably fully enclosable and appropriately
configured to safely accommodate passengers in arctic conditions for periods of at least 12
30  hours. A window 14 may be provided in the hull 12 to allow a person controlling the vehicle 10

to steer it by visual guidance.

The vehicle 10 is propelled by a pair of rotatable propulsion screws 16a, 16b connected to the
hull 12. Each propulsion screw 16 comprises a preferably cylindrical shaft 18 having a blade 20
35  helically disposed therearound. Preferably, the propulsion screws 16a, 16b are each disposed
on either side of the hull 12 such that a longitudinal axis 22a, 22b of each propulsion screw 16a,

16b is parallel to a longitudinal direction 24 of the vehicle 10.
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25 that are connected to and driven by the one or more engines. To improve traction on ice, show
or land, the propulsion screws 16a, 16b may have ripples on their surfaces, i.e., on the shafts
18a, 18b and/or the blades 20a, 20b,

In some embodiments, the vehicle 10 is provided with a closed heating system that draws heat
30  away from the one or more engines of the vehicle and that circulates the heat around the hull 12

for de-icing purposes.

To ensure safety of the vehicle 10, at least one uprighter 36 is provided on a roof 38 of the hull
12. By disposing the uprighter 36 at a topmost portion of the vehicle 10, the vehicle 10
35  automatically rights itself when overturned in water due to the uprighter 36 having a higher
buoyancy in water compared to other parts of the vehicle 10. The uprighter 36 may be of any
suitable construction such as an air-filled tank 36 as shown, or an inflatable flotation bladder that
is deployed when necessary. More than one uprighter 36 may be provided. When the vehicle 10

5
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25  ice, snow or land. Each spike 44 may have a rectangular or triangular shape. Each spiked bar
42 is preferably connected to a conveyor chain 46 at either end of the bar 42. The plurality of
spiked bars 42 are arranged parallel to and spaced apart from each other on-the Conveyor
chains 46. The conveyor chains 46 are each tensioned around a driven sprocket 48 and a roller
49 and may be mechanically driven, electrically driven using electrical cables, or hydraulically

30  driven using flexible hydraulic hoses.

When the vehicle 10 moves in water and encounters the physical surface, the climber
mechanism 40 may be activated by rotating the driven sprockets 48 so that the plurality of
spiked bars 42 are rotated by the conveyor chains 46 against the physical surface. In this way,
35  the spiked bars 42 effect a climbing action on the physical surface to move the vehicle 10 out of
water onto or over the physical surface. The climber mechanism 40 may be separately and/or
simultaneously activated with the propulsion screws 16 to move the vehicle 10 over the physical

surface.



To i nmprove manoeuvrability of the vehicle 10, a clinber mechani sm 40 may be
provided on the 15 vehicle 10 to assist its novenent out of water onto a
physi cal surface such as ice, snowor land or to nove it over a physi cal
obstruction such as an ice floe. The clinber nechani sm 40 nay be

hydraul ical ly or nechanically driven by one or nore engines on the vehicle
and is preferably attached to a front of the hull 12 via extension arns 41.
The clinber 40 nechanismis preferably adjustable with respect to the hul
12 in terns of reach in the longitudinal direction 24, height 20and angl e.
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groups of segments 60a is that the vehicle 12 is able to ‘crawl’ its way forward untif such time as
the propulsion screws are able to engage the ground for manoeuvrability. Where necessary or
desired, the crawler mechanism 60 may alsc be operated while the propulsion screws are in
effective operation. in this manner, the crawler mechanism 60 serves to provide additional
35  traction in loose snow or ice. In the figures illustrated, the crawler mechanism 60 is arranged
closer to the stern of the vehicle to ensure that the vehicle 10 is stable when being supported by
the crawler mechanism 60 (given that the centre of gravity of the vehicle in the embodiment
shown is closer to the stern). In an alternative embodiment, the crawler mechanism 60

7



To further inprove manoeuvrability of the vehicle 10 and, in particular, to
ensure the vehicle 10 is nmanoeuvrable even if it becones trapped on an
obstacle (e.g. a snow ice nmound) such that the propul sion screws no | onger
make effective contact with the physical surface, a crawler 20 nechanism
60 i s provided. The crawl er nmechanism 60 as illustrated in FIGS. 5A and 5B
conprises rows of parallel segnents 60a extending fromthe bottom surface
of the hull 12, substantially parallel to the longitudinal axis 24 of FIG
1. In the figwmesses bhaust nak ederptisvaragrsoigpssedfbefidatrethe ows pafferg@graentiso 68a ar e
provi ded, gi VibiyGudhal Balon 0f ad BNc22aMmAts 60a. The segnents 60a are arranged
in an alternating fashion such that segnents of different groups are
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enbodi nent of the vehjcle 10 is showm in Figure 7 n this enbodi ment, the
upri ghter ofevﬁ'?‘ﬁéte\}reanveEFlésTcﬁlyl sinthe formof a boom70. The boom 70 is
arrangeds® o be pivotable vertically and rotated horizontally so that it can
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Bal anci ng aritk st 4biHniezgeneiosxitaree. h@wgme&tchﬁmnmoedssmeymr&eu regprewdeil peldes 72 at
the distal ofofEeaRIR Wb sirhee HAMUI 2. The cylinders 72, which may
contain water for use by persons in the vehicle 10, provide 25 additional
wei ght and thus additional nonment. Were air is provided in the cylinders
72, buoyancy will be provided by the bogm 70 to assist in uprighting the
vehicle 10 in water. The boom 70 is also able to provide rescue functions,
including allowi ng a person overboard to be picked up (i.e. a
man- over - board or MOB function) and allow ng persons within the vehicle to
evacuate the vehicle safely. 30



To serve as an evacuation vehicle for an offshore rig, the vehicle 10 is
preferably configured to be able to withstand free falling froma platform
of the offshore rig into water. The vehicle 10 nay simultaneously or
alternatively be provided wth attachment points for connection wi th cables
suspended froma davit on the platformin order to be |lowered fromthe
platformonto 35 water, ice or snow when necessary. Entry and exit to the
vehicle 10 is preferably provided aft of the hull 12. Enmergency exits, e.g.
t hrough hat chessideande as cessacmyont whiclhetr deoBROY irge theORNiEIB €l OF OGS be3Suitasnd/ or
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conprising: a hull for accommodati ng people; 5a pair of rotatable
propul si ofs screws connected to the hull for propelling the vehicle on

wat er, ice, snow and | and, each propul sion screw conprising a shaft having
at | east one blade helically disposed therearound;



a clinmber mechani smconnected to the hull for assisting in noving the
vehicle out of water onto ice, the clinber nmechanismconprising a plurality
of spiked bars for engaging the ice to 10effect a clinbing action wnsthe
ice; and a craw er nmechanismat a bottom surface of the hull, the

crawl er nechani sm conprising one or nore rows of toothed segnents

confi gur ecCLtAdM®xt end downward and rearward to |ift the vehicle and to nove
t he vehicle forward. 152 The vehi cle of claim1, wherein the hull provides
buoyancy to the vehic % e vehicle of claim1, wherein each propul sion
screw conpri sésveB'C‘SSH'E’ ?H%wéamtaé%eﬁﬁ&owa?ﬁt%ﬁhe NePRBCOBREEN% 04, The vehicl e of
claim 1, whereiahuh®ergrcopalosatop psgieews have ripples on their surfaces.

5. The yehicl e of, gl &k Pdkanid Hrro[o&\%n COMRY bophdeh t%@ﬁé?fopﬂ% éﬂFH@'tQé"@eﬁ’ucle 0
di sposed on a roof of the righting the vehicle mﬁen the vehicle is

f
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rel ative to t hede ositally disposedredacdued,of claim5, wherein the uprighter has a
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vehicle of claim1, wherein er mechani sm i s conn
by ext ensi on ghifrice R &lmaker B1SSTaBIsMeROmRr T HhiRjurally akIPAISH Laiferiengasigdes ice the
hul | 10 t er s eftdct @tlnbig aetisreonahe ick; @atth in a longitudinal direction, height

A g ot pal SV Ry S Ao BT rhlind bl h\gé/haﬂl%rB%BEPEﬁs%gbars

are arranged parall o and apart

vehi cl e of cl &i$R1Mo"¢ u‘?"fslﬁﬁo%*tﬁ‘i*ﬁeﬁ@?ﬁﬁc‘ﬁ‘f'&qr%@OPXFfé’ﬁthW@jW@?@f“éfﬁaé’tﬁﬁff fodifir ed
to draw heat meayhifis e ©R®VOtheVBi€e ®AGIMes of the vehicle and to circul ate
the heat around the hull for de-icing purposes.

15 2 The vehicle of claim 1, wherein the huil provides buoyancy to the vehicle.

3. The vehicle of claim 1, wherein each propulsion screw comprises a cone-shaped termination

at either end.

20 4. The vehicle of claim 1, wherein the propulsion screws have ripples on their surfaces.

5. The vehicle of claim 1, further comprising at least one uprighter disposed on a roof of the hull
for righting the vehicle when the vehicle is overturned.

25 6. The vehicle of claim 5, wherein the uprighter is moveable relative to the roof.

7. The vehicle of claim 5, wherein the uprighter has a higher buoyancy in water compared to

other parts of the vehicle.

30 8 The vehicle of claim 1, wherein the climber mechanism is connected to the hull by extension
arms, the extension arms being adjustable with respect to the hull in terms of one or more of:

reach in a longitudinal direction, height and angle.

9. The vehicle of claim 1, wherein the plurality of spiked bars are arranged parallel to and

35 spaced apart from each other.

10.  The vehicle of claim 1, further comprising a closed heating system configured to draw heat
away from one or more engines of the vehicle and to circulate the heat around the hull for
de-icing purposes.

10



11. The vehicle of claim1l, wherein the rows of toothed segnents are
operable in groups of rows, the groups being configured to extend downward
and rearward in an alternating fashion. 512. The vehicle of claim 11MCSLLP
wherein toot hed segnents of different groups are arranged adjacent one
anot her. 13.The vehicle of claim1l, wherein each propul sion screw incl udes
two plates arranged in its internal cavity, the two pl ates being

oherernt LY TRELARAOLEIARY, it iifie ARAIR Bhimed Cockins DE SO §rbe 68U 1

wher ei n each propulsi on scre es con
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15. The vehicle of claimb5, wherein the uprighter conprlses a boom

i vot all nd t h icle
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falling fron1§”%?%¥$%rn1of an offshore rig into water. 2017. The vehlcle of
claim1, wherein the vehicle conprises attachnent p0|nts for connection
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vehicle o 've o
garage on a p'néqrqaqﬁpq}wtbfth%two(gfafeg@gqn@ squ@ntlally perpend|cular to one another.

10
14.  The vehicle of claim 1, wherein each propulsion screw includes two or more holes configured
to allow water to enter and exit an internal cavity of the propulsion screw.
15.  The vehicle of claim 5, wherein the uprighter comprises a boom pivotally and rotatably
15 attached to the roof of the hull.

16.  The vehicle of claim 1, wherein the vehicle is configured to be launched by freely falling from

a platform of an offshore rig into water.

20 17. The vehicle of claim 1, wherein the vehicle comprises attachment points for connection with
cables suspended from a davit on a platform of an offshore rig.

18.  The vehicle of claim 1, wherein the vehicle is configured to drive out of a garage on a

platform of an offshore rig.
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