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connection to at least one production riser that is con-
nected to a turret connected to the ship or a drill riser
string that extends through a turret connected to the ship.
The ship between its bow and stern exhibits two longitu-
dinal sides which along at least 50 % of their length are
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provided with an ice belt that exhibits an angle a. between
the hull of the ship and the horizontal, which angle o is
between 45 and 80 degrees. The turret has a centre axis
which is arranged in a position on the ship corresponding
to 0,15 - 0,45 Lpp in front of the ship’s half Lpp (length
between perpendiculars).
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Description

[0001] The presentinvention relates to a ship which is
adapted for drilling of oil and/or gas wells, as well as for
production. In particular, the invention relates to such a
ship adapted for use in arctic waters.

[0002] Ships with turrets for drilling of wells on the sea-
bed are known, for instance from patent publication US
5,359,957. The turret makes an arbitrary orientation of
the ship with respect to the well possible, as the ship can
turn about the centre axis of the turret. Such a turning of
the ship is often desirable in order to reduce the load on
moorings or thrusters. For this purpose the ship is orient-
ed in such a way that it is exposed to as small forces as
possible coming from currents.

[0003] Inarcticregions one willhave an additional chal-
lenge due to ice in the sea. This may be ice structures
(icebergs) which forces the ship to leave the well. It may
also be packed floating ice. The floating ice will exert
large forces on a big ship and must be dealt with in a
good way in order to avoid excessive forces on moorings
or thrusters.

[0004] The article "Arctic drilling systems" (H. O.
Jahns, Exxon Production Reasearch Company, P.O.
Box 2189, Houston, Texas 77001, USA) discusses chal-
lenges with mooring in icy waters. Here, a solution pro-
posed for meeting the forces exerted onto moored hulls
by floating ice is to increase the dimensions of the moor-
ing systems.

The invention

[0005] There is provided a ship adapted for drilling of
and/or production from an oil and/or gas well, which ship
is adapted to have connection to at least one production
riser connected to a turret connected to the ship, or to a
drill riser string that extends through a turret connected
to the ship. This ship is advantageously characterized in
that

- the ship, between its bow and stern exhibits two long
sides which along at least 50 % of their length are
provided with an ice belt that exhibits an angle a be-
tween the ship’s hull and the horizontal, which angle
o is between 45 and 80 degrees; and that

- the turret has a centre axis which is arranged in a
position on the ship corresponding to 0,15 - 0,45 Lpp
in front of the ship’s half Lpp (length between per-
pendiculars).

[0006] This design of the ship makes a turning process
of the ship possible when it is packed in with floating ice
in the water surface, when the drifting direction of the ice
has an angle in relation to the longitudinal axis of the
ship. This is described closer in the example description.
This ship is further preferably characterized in that if the
ship has a parallel middle aisle, the centre axis of said
turret is arranged in front of this.
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[0007] The ship according to one of the above-men-
tioned aspects of the present invention preferably exhib-
its a length between the perpendiculars (Lpp) of more
than 200 m, a width between 40 and 55 m, and has a
draught of at least 10 m.

[0008] As will appear from the example descriptions
below, the invention is particularly well suited for offshore
operations in arctic waters where large amounts of ice
may be present at the sea surface, including drifting ice.

Description of examples of embodiments

[0009] In the following a plurality of examples of em-
bodiments are described with reference to the figures, in
which

Fig. 1aand 1 b showaship according to theinvention
and an enlarged section view of a part of the ship’s
ice belt;

Fig. 2a to 2h show a method for dealing with drifting
ice;

Fig. 3 shows the placing of a turretin a ship according
to the invention;

[0010] Inthefollowing, a particularly advantageous de-
sign of the hull of a ship 1 according to the invention will
be described. As will be described later, the hull of the
ship 1 is designed particularly advantageous for execu-
tion of a process for turning the ship 1 whenitis influenced
by densely packed drifting ice with a drifting direction with
an angle in relation to the longitudinal axis of the ship.
[0011] The Figs. 1 a and 1 b show a ship 1 for drilling
of an oil and/or gas well according to the invention. Far
ahead on the ship 1 there is arranged a turret 5. The ship
1is moored here. Fig. 1b shows a section view of a cross
section of the ship’s side, crosswise to the longitudinal
direction of the ship 1. The ship hull exhibits a lower part
1 a, a middle part or ice belt 1 b and an upper part 1 c.
Theicebelt1bisan areaofthe hull which extends around
the ship along the water line, in the area where ice floating
in the sea will impinge against the ship 1. Thus, the ice
belt has a certain vertical extension, as floating ice may
have different dimensions and shape, and the ship 1 may
have different draught. As appears from Fig. 1b, the ice
belt 1 b exhibits an angle a with respect to the water line.
The angle o is preferably between 45 and 80 degrees.
[0012] The ship 1 has a bow and a stern. Between the
bow and the stern the ship 1 has two longitudinal sides.
The ship exhibits an ice belt with such an angle a along
at least 50 % of the length of the longitudinal sides. How-
ever, preferably the ship 1 exhibits an ice belt with such
an o along the whole of both longitudinal sides.

[0013] Alongitudinal side with such a designed ice belt
will result in that ice which abuts against the ship 1 with
an angle to the longitudinal axis of the ship 1 will be
pushed down by the ice belt 1 b so that the ice brakes.
As will appear from the description below, such a ship 1
will exhibit considerable advantages when used in arctic
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regions, where large amounts of ice can accumulate
about the ship.

[0014] In the following, it is referred to the Figs. 2a to
2h. These figures illustrate a ship 1 according to the
present invention, which has been packed in by ice on
the sea surface. As described above, the ship is moored
in the turret 5. In order to explain the functional principle
which is made possible by the advantageous design of
the ship’s ice belt 1 b, it is assumed that ice is drifting in
the direction shown with the arrow U, perpendicular onto
one of the longitudinal sides of the ship, as shown in Fig.
2a. The ice will operate on the ship 1 with large forces,
which are countered by the forces F of the mooring. Grad-
ually the ice that meets the longitudinal side of the ship
will be broken due to the inclined angle o, as described
above. The ice will still drift towards the ship 1, and thus
a slit of open water is created on the opposite side of the
ship 1. This is shown in Fig. 2b.

[0015] Since the turret 5 with which the ship is moored,
is arranged at the bow of the ship 1, a turning of the ship
1 will arise as the accumulated forces from the ice (U)
and the mooring (F) create a rotational force on the ship
1. As appears from Fig. 2c the ship 1 will turn its stern
as far as is possible into the slit of open water, in the
direction of the drifting ice (U). In Fig. 2d this process has
continued an additional distance, and here one can see
how the ice breaking bow of the ship is being forced
against the drifting direction (U) of the ice, and breaks
the ice. The entire ship 1 functions as alever bar, turning
about the turret 5. The Figs. 2e - 2h show the rest of the
process, where the ship 1 in the end has aligned itself
with its longitudinal axis parallel to the drifting direction
of the ice. When the ice drifts further the icebreaking bow
of the ship will break the ice continuously and there will
be considerably less forces operating on the moorings.
[0016] This process shows how the ship 1 according
to the invention, comprising longitudinal sides with the
ice beltdescribed above, is suited for operations inwaters
with the possibility of ice formation or accumulation of ice
around the ship 1. Ships for operations as described
herein typically have large length-to-with relationships.
This results in large forces in the mooring lines. A normal
drilling vessel with vertical longitudinal sides would lead
to significantly larger forces on the mooring, since the ice
would not be broken when meeting the longitudinal sides.
The ice would instead have to be crushed by compres-
sion forces, which requires significantly larger forces.
[0017] It shall be noticed that the ship 1 according to
the invention not is meant to alter its draught or vertical
position significantly by contact with the ice. This is dif-
ferent from known ships, such as the polar ship Fram,
which with its inclined longitudinal sides was adapted to
be forced up by the ice, by sufficiently large forces onto
the ship broadsides.

[0018] It is of course not compulsory that the entire
longitudinal sides of the ship 1 exhibit an ice belt 1 b with
the described angle a. For example, a ship 1 with only
50 % of the longitudinal sides provided with such an angle
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will also work. However, this will result in unnecessary
and undesired large forces on ship and mooring.
[0019] For the process described under reference to
the Figs. 2a - 2h to operate appropriately, the turret 5
must be arranged on a suitable location in the ship 1. For
indication of such a desired location it is referred to Fig.
3. The ship 1 is characterized by its length between per-
pendiculars, or LPP (or LBP). According to the invention
the location of the turret 5 in the ship 1 is preferably char-
acterized in that its centre axis is arranged 0,15 - 0,45
Lpp in front of the half Lpp. Furthermore, if the ship has
a parallel middle isle, the centre axis of the turret 5 shall
preferably be arranged in front of this.

[0020] The design of the hull of the ship 1 and the lo-
cation of the turret 50 is hence such that the resultants
of the ice forces at any time will turn the ship 1 optimally,
so that the ship’s longitudinal axis is parallel to the drifting
direction of the ice. The ship 1 will thus be suitable for
use in waters with possibility of packaging with one or
multi-year ice.

[0021] As described, the ship 1 has preferably an ice-
breaking design of the bow. The ship 1 has also prefer-
ably an ice-breaking stern. This will be useful if the drift
of the ice should change direction, for instance to the
opposite direction.

[0022] Furthermore, the ship 1 preferably has thrusters
that can be turned in order to assist the orientation of the
ship 1, as well as to reduce the tension in the mooring
lines 11.

Claims

1. Ship adapted for drilling and/or production from an
oil and/or gas well, which ship is adapted to have
connection to at least one production riser that is
connected to a turret connected to the ship or a drill
riser string that extends through a turret connected
to the ship, characterized in that

- the ship between its bow and stern exhibits two
longitudinal sides which along at least 50 % of
their length are provided with an ice belt that
exhibits an angle o. between the hull of the ship
and the horizontal, which angle o is between 45
and 80 degrees; and that

- the turret has a centre axis which is arranged
in a position on the ship corresponding to 0,15
- 0,45 Lpp in front of the ship’s half Lpp (length
between perpendiculars).

2. Ship according to claim 1, characterized in that if
the ship has a parallel middle aisle, the centre axis
to said turret is arranged in front of it.

3. Ship according to one of the preceding claims, char-
acterized in that it exhibits a length between per-
pendiculars (Lpp) of more than 200 m, a with be-
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tween 40 and 55 m, and has a draught of at least 10
m.

10

15

20

25

30

35

40

45

50

55



EP 3 085 614 A1

Fig.1b
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Fig.2c
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Fig.2g
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