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(57) The invention relates to a method for wrapping
a cable around a pipe construction, in particular a
method for wrapping an umbilical around a flow line
such as flexible or a rigid riser. In one embodiment the
umbilical is connected to the riser at first and second
spaced apart connection points. The cable length
extending between the connection points is larger than
the distance therebetween such that the cable can be
wrapped around the riser several times. Thereafter, the
umbilical is fixed against the riser at the third connection
point located between the first two points. The present
invention provides a quick and cheap way of wrapping
the umbilical around the flow line and allows for
exchange of flow line parts or the umbilical without dis-
assembling the complete flow line.
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Description

[0001] The invention relates to a method for wrapping
a cable around a pipe construction, in particular a
method for making a flow line bundle in which an umbil-
ical is wrapped around a flow line, and to a flow line-
umbicical assembly.

[0002] Such a method is for instance described in U.S.
patent nrs. 4,979,296 and 4,843,713 in which a flow line
bundle is formed of two pipe sections, an umbilical cable
and other risers, which are twisted or braided into a per-
manent rope-like helical configuration prior to laying the
flow line bundle offshore by a reel method. By wrapping
the umbicical around the pipe sections in a helical man-
ner, it is prevented that the umbilical becomes over-
stressed or buckles upon bending of the flow line, which
would occur in a parallel configuration of the pipe sec-
tions and umbilical. The known helical winding and
assemblage of the pipe sections and umbilical requires
one free end of the umbilical, which is unwound from a
reel and helically wrapped around each pipe section
prior to attachment of said pipe sections to the partially
assembled flow line. For very large flow lines and umbil-
icals, which may have a length of 2,000 metres or more,
said method is unpractical. Furthermore, if after installa-
tion a part of the flow line is leaking, the complete flow
line-umbilical arrangement must be dismantled to
change the non-functional part of the flow line because
of the very tight helical wrapping of the umbilical. The
same applies when a defect in the umbilical occurs or
when after installation one or more umbilicals must be
replaced by a new one.

[0003] Itis therefore an object of the present invention
to provide a method for wrapping a cable around a pipe
construction and to provide a flow line-umbilical assem-
bly which allows for easy installation at limited costs,
which allows for replacement of a section of the flow line
in case of a defect and which allows for easy replace-
ment of the umbilical in case of exchange.

[0004] Thereto the method according to the present
invention is characterized by the steps of:

- providing along the pipe construction spaced apart
first and second connection points and a third con-
nection point located between said first and second
connection points,

- connecting the cable at said first and second con-
nection points or at said third connection point such
that a cable length that is larger than the distance
between said first and second connection points
extends between said first and second connection
points,

- wrapping the cable length between the first and
second connection points at least one time around
the pipe construction by rotating the cable part at
the position of the thrid connection point around the
pipe construction, while maintaining a fixed position
of the cable parts of the first and second connection
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points or by rotating the cable part at the position of
the first and second connection points around the
pipe construction while maintaining a fixed position
of the cable part of the third connection point and

- fixing the rotated cable parts to the pipe construc-
tion.

[0005] With the method according to the present
invention a part of the cable is locally wrapped around
the pipe construction between two spaced apart con-
nection points. Hereby it is possible, in case of a defect
of the flow line, to locally unwrap the umbilical and to
exchange the defective flow line part. The method of the
present invention also allows to first install the flow line,
and after testing thereof place the umbilical cables
around the flow line. In case the umbilical cable has to
be exchanged, the flow line needs not be dismantled
and can in certain circumstances remain operative dur-
ing change-out of the umbilical.

[0006] The firmness of the wrapping pattern of the
cable can be easily adapted to the water depth and flow
line characteristics (flexible versus rigid) by adjusting
the distance between first and second connection
points, and by adjusting the cable length extending
between those points.

[0007] With the term "pipe construction" as is used
therein, it is meant to include flexible and rigid pipe seg-
ments. The connection points can be separate clamps
placed around the pipe construction having a guide
opening for receiving the cable or can be formed as a
part of integral coupling members of the pipe sections,
such as flanges having separate attachment means for
the cable.

[0008] According to the method of the present inven-
tion the cable may be attached to the pipe in the first and
second connection points by means of clamps. Thereaf-
ter the cable may be connected to a further clamp which
is connected to the pipe at the third connection point
and which is thereafter rotated to wrap the cable around
the pipe segment while the first and second clamps are
stationary. It is also possible to connect the cable to the
pipe at the first and second connection points, then
wrap the middle section around the pipe and thereafter
connect the middle section fixedly to the pipe at the third
connection point. Finally it is also possible to first fix the
cable at the third connection point, to connect the cable
at the first and second connection point which are then
rotated and finally fixed to the pipe to wrap the cable
locally around the pipe.

[0009] A further embodiment of the method according
to the present invention comprises the steps of:

- connecting two or more pipe sections via their cou-
pling members on shore to form a pre-assembled
element,

- placing a number of pre-assembled elements on an
installation vessel,

- connecting the cable to a respective pre-assembled
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element at the three connection points at an instal-
lation site, and

- adding the pre-assembled element to a second pre-
assembled element to which the cable has been
connected at the three connection points in a previ-
ous step.

[0010] The method according to the present invention
allows a cheap and fast wrapping of an umbilical cable
around the flow line, especially on the limited deck
space of an installation vessel.

[0011] By pre-assembling two or more pipe sections,
for instance three or four pipe sections (depending on
the size of the installation vessel), beforehand on shore
and wrapping the umbilical around the pre-assembled
elements on the installation vessel at the installation
site, the offshore time and cost of installation of the flow
line is reduced, offshore time being much more expen-
sive than onshore time.

[0012] In a further embodiment the cable can be slid-
ably connected to the first and second connection
points such that upon wrapping of the cable around the
pipe construction an extra tension is placed on the cable
of the adjacent segments. By executing the holding
device at the third connection point as a rotatable hold-
ing device, cable tensioning can be carried out by
adjusting the angular position of said holding device.
[0013] The principles of the method according to the
present invention will be explained in detail with refer-
ence to the accompanying drawings. In the drawings:

Figure 1a to 1c show the principle of the method
according to the present invention on a single pipe
segment,

Figures 2a and 2b show wrapping an umbilical
cable around a pre-installed flow line, and

Figures 3 and 4 show a plan view and a cross-sec-
tional view, respectively, of a connection member
for use in the present invention.

[0014] Figures 1a to 1c show a flow line 1 made of
flexible or rigid piping for the transportation of hydrocar-
bons from a subsea structure to a surface structure
such as a floating production, storage and offloading
vessel (FPSO), a tension leg platform, a shuttle tanker
or other vessel. Around the flow line 1, two spaced apart
connection members 2, 3 are provided through which a
cable, such as an umbilical 4, is guided. Cable length 5
extending between the connection members 1, 2, is
longer than the distance between the connection mem-
bers 1, 2 measured along the flow line 1. As shown in
figure 1b, the umbilical 5 is wrapped around the flow line
section that extends between the connection members
1, 2 such that the helical configuration shown in figure
1c is obtained. Thereafter the cable length 5 is fixed to
the flow line 1 by means of a third connection member
6. In one embodiment, the connection member 6 is
rotatably connected to the flow line 4, such that by turn-
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ing said element the umbilical 5 can be tightened
around the flow line 1. For applying a further pretention,
it is possible that the umbilical 5 is slidably connected to
the first connection members 1, 2. Engaging means (not
shown in the drawing) may be provided on the connect-
ing members 1, 2 for blocking any further movement of
the umbilical 5 upon engagement thereof.

[0015] Figures 2a and 2b show another method of
wrapping an umbilical 10 around segments 7, 8 of flow
line 9. Each segment is near its end provided with
flanges 12, 13 for mutually attaching to a neighbouring
segment. Near the flanges 12, 13 the first and second
connection members 15, 16 are attached to the flow
line. It is, however, also possible that the connection
members 15, 16 are integrated with the flanges 12, 13.
After installation of the complete flow line 9 and testing
thereof, the umbilical 10 may be wrapped around each
flow line segment 7, 8 several times as shown in figure
2b. After being placed in the configuration shown in fig-
ure 2b, a third connection member may be applied at
positions 18 and 19, shown in figure 2b for maintaining
the umbilical 10 in its wrapped around configuration.
[0016] Figures 3 and 4 show a connection member 20
with a central opening 21 which can be fixed around a
pipe segment. The connection member 20 consists of
two halves 22, 23 which are attached by bolts 24, 25.
The connection member 20 comprises a clamping part
26 in which a cable 27 can clampingly engaged, as is
clearly shown in figure 4.

[0017] Although the invention is illustrated by an
umbilical being wrapped around a flow line, it can also
be applied to other cables such as a bundle of umbili-
cals, a bundle of electrical cables or a combination of
umbilicals, electrical cables and/or flowlines.

Claims

1. Method for wrapping a cable (4,10) around a pipe
construction (1,9) characterised by the steps of:

- providing along the pipe construction spaced
apart first and second connection points (2,3;
15,16) and a third connection point (6; 18,19)
located between said first and second connec-
tion points,

- connecting the cable (4,10) at said first and
second connection points (2,3; 15,16) or at
said third connection point (6; 18,19) such that
a cable length that is larger than the distance
between said first and second connection
points extends between said first and second
connection points (2,3; 15,16),

- wrapping the cable length between the first and
second connection points (2,3; 15,16) at least
one time around the pipe construction by rotat-
ing the cable part at the position of the thrid
connection point (6; 18,19) around the pipe
construction, while maintaining a fixed position
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of the cable parts at the first and second con-
nection points (2,3; 15,16) or by rotating the
cable part at the position of the first and second
connection points (2,3; 15,16) around the pipe
construction while maintaining a fixed position
of the cable part at the third connection point
(6;18,19), and

- fixing the rotated cable parts to the pipe con-
struction.

Method according to claim 1, wherein the pipe con-
struction comprises a number of segments (7,8)
having coupling members (12,13), the first and sec-
ond connection points (15,16) being provided at or
near each respective coupling member (12,13).

Method according to claim 2, characterised by the
steps of:

- connecting two or more pipe segments (7,8)
via their coupling members (12,13) on shore to
form a pre-assembled element,

- placing a number of pre-assembled elements
on an installation vessel,

- connecting the cable (10) to a respective pre-
assembled element at the three connection
points (15,16;18,19) at an installation site, and

- adding the pre-assembled element to a second
pre-assembled element to which the cable has
been connected at three connection points in a
previous step.

Method according to any of the previous claims,
characterised in that the cable (14,10) is slidably
connected to the first and second connection points
(2,3;15,16).

Method according to according to any of the previ-
ous claims, characterised in that connection means
are provided at the first and second connection
points and/or at the third connection point (6;18,19)
which comprise a cable holding device which is
rotatably attached to the pipe construction.

Assembly of a pipe construction comprising spaced
apart first and second cable connection elements
(2,3;15,16), and a third cable connection element
(6;18,19) located between said first and second
connection elements, and a cable comprising outer
cable parts connected to the first and second con-
nection elements (2,3;15;16) and a middle cable
part being wrapped at least once around the pipe
construction and being attached at the third con-
nection element (6;18,19).

Assembly according to claim 6, characterised in
that at least one of the connection elements
(2;3;6;15;16;18;19) is rotatably connected to the

10

15

20

25

30

35

40

45

50

55

pipe construction and comprises a fixing member
for fixing the angular position of the connection ele-
ment with respect to the pipe construction.
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