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a second ROV arranged to remove said item from said cable at a second position, and to install said item on said riser.
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Marine installation

FIELD OF THE INVENTION

The invention relates to a marine installation system and method for installing an item
on ariser under the surface of the sea.

BACKGROUND OF THE INVENTION

It is known to use of vessel crane to deploy wear elements to working ROV(s)
(Remotely Operated Vehicles). The vessel must be located close to the worksite to limit
the need for flying elements from a vessel crane hook to the installation site.

A disadvantage of this arrangement is the need for full shutdown of all risers exposed
to vessel impact from drift-off or drive-off.

As an alternative, it is known to locate a vessel outside of the area where risers are

exposed to vessel impact from drift-off or drive-off, and fly in elements by ROV.

A disadvantage of this arrangement is the need to use an installation vessel with
working ROVs on location for extremely long times, which is costly.

SUMMARY OF THE INVENTION

The invention provides a marine installation system and method as set out in the

accompanying claims.

Preferred embodiments of the invention will now be described, by way of example only,
with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE FIGURES
Figure 1 shows a platform 2 on a sea;

Figure 2 is a side view of the platform;
Figure 3 shows a number of components below the sea surface; and
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Figure 4 shows a transportation cable attached to an anchor chain, and a wear element
provided with rigging.

DESCRIPTION OF PREFERRED EMBODIMENTS

Figures 1 is a view of a platform 2 on a sea. An installation vessel 4 carrying a crane 6
is located beside the platform 2. The platform 2 supports a number of risers 8, which
are tubes carrying e.g. hydrocarbons, such as oil and gas, and electricity and
hydraulics, from the seabed (not shown) to the platform 2. The platform 2 is anchored
to the seabed by a number of anchor chains 10.

Figure 2 is a side view of the platform 2, which may be a floating platform. The sea
surface 12 is shown, together with a region which we will call the ROV worksite 13.

Two risers 8 are shown.

Figure 3 shows the platform 2 anchored by chains 10, and vessel 4 on the sea surface
12, and also shows a number of components below the sea surface 12 which are
involved in a method of installing a wear element 14 onto one of the risers 8. The wear
element is a cylindrical element, which is fitted around a riser 8 to prevent wear of the
riser 8. First and second ROVs (Remotely Operated Vehicles) 16 and 18 are
connected to the vessel 4 by umbilical cables 20.

As shown in Figure 3, a transportation rope or cable 22 is fixed between two support
points 24 and 26. The rope is fixed by ROV as a part of the preparations (preparatory
work) for the marine campaign for the purpose of transporting wear elements. The
support points 24, 26 may be provided by the anchor chains 10, for example. The cable
22 is inclined relative to the horizontal, to allow wear elements 14 to slide along the
cable 22, either by sliding down the cable under the influence of gravity or by sliding up
the cable as a result of buoyancy.

The transportation cable 22 is connected to an object outside of an area 28 where drift
off, drive off, or other movement of the vessel 4 could expose the risers 8 to damage.
This area 28 is indicated by shading in Figure 1. The other end of the cable 22 is fixed
to an object such that the tightened cable 22 will lead to or pass the ROV worksite 13 in
the horizontal plane. The objects used to fix the cable 22 can for example be the
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anchor chains 10 or a purpose installed anchor (not shown). The height of the cable 22
relative to the ROV worksite 13 can be adjusted at either of the connection points 24
and 26 by rigging with either buoyancy elements to hoist up, or weight elements to
lower, the path of the cable 22. The cable 22 has an inclination in the vertical plane to
allow sliding of wear elements 14 along the cable 22 either by negative or positive
submerged weight.

In a method of installing wear elements 14, the installation vessel 4 deploys a wear
element 14 to the first ROV 16. This is done by lowering the wear element 14 from the
crane 6 on a crane wire 30, as shown in Figure 3. The first ROV 16 removes the wear
element 14 from the crane wire 30. This is done by releasing the crane wire 30 from
crane ROV rigging 34 (shown in Figure 4) which is used to attach the wear element 14
to the crane wire 30. The first ROV 16 then attaches the wear element 14 to the
transportation cable 22 using hook ROV rigging 32 (shown in Figure 4) which is pre-
installed on the wear element 14. The wear element 14 is then free to slide upwards or
downwards along the transportation cable 22 dependent on buoyancy (negative or
positive). The sliding movement of the wear element 14 is stopped by a pre-installed
clamp or stopper 36.

Once the wear element 14 has been stopped by the stopper 36, the second ROV 18
releases the wear element 14 from the cable 22 and installs the wear element 14 as
required on the riser 8. ROV rigging 32 and 34 used for transportation of the wear
element 14 can then slide back along the cable 22, making use of negative or positive
buoyancy, for later recovery, for example by the first ROV 16. In one embodiment, the
wear element 14 together with its ROV rigging 32 and 34 has an overall density less
than sea water, so that the wear element has positive buoyancy. This allows the wear
element 14 and its ROV rigging 32 and 34 to slide upwards along transportation cable
22 from the first ROV 16 to the stopper 36, and then allows the ROV rigging 32 and 34
to slide back down the transportation cable 22 under the influence of gravity.

Figure 4 shows the transportation cable 22, inclined at an angle alpha relative to the
horizontal, and attached to one of the anchor chains 10. The angle alpha may, for
example be greater than 5 degrees, and may, for example, be less than 20 degrees.
However, other angles can also be used.

PCT/NO2017/050183



WO 2018/044174

10

15

20

25

30

35

4

Also shown in Figure 4 is a wear element 14, complete with hook ROV rigging 32 and
crane ROV rigging 34 (described in the next paragraph). The cylindrical wear element
14 is typically two half shells 40 and 42 hinged together by a hinge mechanism (not
shown) to allow the wear element 14 to be opened up and placed around the riser 8 by
the second ROV 18 before being closed by the ROV 18. The half shells are locked by a
ROV-operated locking device 44 after installation. The half-shells 40 and 42 can float
upwards along riser 8 individually or attached together and develop a “train”, or be fixed
to the riser 8 at a static location. The purpose of the wear element 14 is to protect the
outer skin of the riser 8, known as an outer sheath, to avoid puncturing and sea water
ingress into the various steel layers in the annulus of the riser 8. Typically such wear
occurs as a result of contact between the riser 8 and a guide-tube guiding the riser 8
and movement between the two caused by the environment (eg wind, waves and

current).

Figure 4 shows that the hook ROV rigging 32 is provided with a hook 46 for connection
to the cable 22 by the first ROV 16. The hook 46 is connected to the wear element 14
by a chain 48 and securing cables 50. At the opposite end of the wear element 14, the
crane ROV rigging 34 is provided with a metal loop, or chain link 52 for connection to a
crane hook 54 provided on the crane wire 30. The loop 52 is connected to the wear
element 14 by a securing cables 56.

The transportation cable 22 may be inclined relative to the horizontal at substantially a
fixed angle along the whole length of the cable 22 between the two supporting points
24 and 26.

In one embodiment the transportation cable 22 can have rather low tension giving large
movement of the cable 22 horizontally, and this embodiment may have no stopper 36
on the cable 22 as the wear element 14 will find a “high-point” where further movement
of the wear element 14 will stop.

The method described provides a time saving method to transport wear elements 14 to
a ROV 18 working on the marine installation of wear elements without shutting down
the platform 2. Hence potentially large and valuable production of oil and gas is
secured by the method.

PCT/NO2017/050183
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Embodiments may relate to transportation of wear elements to a ROV worksite without

exposing the risers to the potential of damage by vessel impact.

Each feature disclosed or illustrated in the present specification may be incorporated in
5 the invention, whether alone or in any appropriate combination with any other feature

disclosed or illustrated herein.
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a transportation cable extending between two supporting points, said cable
being inclined relative to the horizontal;

a first ROV arranged to mount said item on said cable at a first position; and

a second ROV arranged to remove said item from said cable at a second
position, and to install said item on said riser.

2. A system as claimed in claim 1, wherein said item is a wear element.

3. A system as claimed in claim 1 or 2, wherein said two supporting points are
provided by two anchor chains for a marine hydrocarbon platform.

4. A system as claimed in any preceding claim, wherein said item comprises two
portions which are hingedly connected together.

5. A system as claimed in any preceding claim, wherein said item is provided with

crane rigging for connecting said item to a crane wire.

6. A system as claimed in any preceding claim, wherein said item is provided with
hook rigging for connecting said item to said transportation cable.

7. A system as claimed in claim 6, wherein said hook rigging comprises a hook for
connecting said item to said transportation wire.

8. A system as claimed in any preceding claim, wherein the overall density of said
item is lower than the density of sea water.

9. A system as claimed in claim 8, when also dependent, directly or indirectly, on
claims 6 and 7, wherein the overall density of said item, said crane rigging and said
hook rigging is lower than the density of sea water.
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10. A system as claimed in any preceding claim, wherein said cable is inclined at
an angle of 5 to 20 degrees relative to the horizontal.

11. A system as claimed in any preceding claim, wherein said cable is inclined
relative to the horizontal at substantially a fixed angle along the whole length of the
cable between said two supporting points.

12. A system as claimed in any preceding claim, wherein said first and second
ROVs are connected to a vessel by umbilical cords.

13. A method of installing an item on a riser using a marine installation system as
claimed in any preceding claim, said method comprising:

fixing said cable between said two supporting points;

using said first ROV to mount said item on said cable at said first position;

allowing said item to slide along said cable; and

using said second ROV to remove said item from said cable at said second
position, and to install said item on said riser.

14, A method as claimed in claim 13, wherein said item slides down said cable
under the influence of gravity or slides up said cable as a result of buoyancy.

15. A method as claimed in claim 13 or 14, which further comprises lowering said
item to said first ROV from a vessel on the surface of said sea.

16. A method as claimed in claim 15, which comprises lowering said item to said
first ROV on a crane wire supported by a crane on said vessel.

PCT/NO2017/050183



114

Figure 1



WO 2018/044174 PCT/NO2017/050183

Figure 2



WO 2018/044174

3/4

PCT/NO2017/050183

10




WO 2018/044174 PCT/NO2017/050183

22

Figure 4



INTERNATIONAL SEARCH REPORT

International application No.

PCT/NO2017/030183

A CLASSIFICATION OF SUBJECT MATTER

E21B 17/01 (2006.01), BE218 17/10 (2006.01), F16L 57/06 (2006.01)
According to International Patent Classification {IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minirmmm documentation searched (classification system followed by classification symbols)

E21RB, FioL, B63B

Documentation searched other than mintmum documentation to the extent that such documents are included in the fields searched

DX, NG, SE, FL: Classes as above.

Electronic data base consulted during the international search {name of data base and, where practicable, search terms used)

EPODOC, WPL FULL TEXT: ENGLISH, GERMAN, FRENCH

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category® | Citation of docament, with indication, where appropriate, of the relevant passages | Relevant to claim No.
A WO 2012/168702 Al (FLEXLIFE UTD et al.y 2012.12.13 I-16
Claims 1 and 28-34, figures 1-13 and 19-23, page 10 lines 21-27 and page 18 line
30 - page 19 line 19.
A US 3823680 A (STRAUMSNES 0.) 1974.07.16 I-16
Claims | and 2, figures I—4, colaron 1 lines 10-25 and col. 3 fines 51-53.
A US 2016/0660993 Al (FOSTER R.) 2016.03.03 I-16

Claims 1 and 9, paragraphs [0025] - [0039] and figures 5-8

[ Fusther documents are listed in the contimation of Box C.

X See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not
considered to be of particular relevance

“E”  earlier application or patent but published on or after the
international filing date

“L”  document which may throw doubts on priority claim(s) or
which is cited to establish the publication date of another
citation or other special reason {as specified)

“0O"  document referring to an oral disclosure, use, exhibition or
other means

“P”  document published prior to the international filing date

but later than the priority date claimed

“17  later document published after the international filing
date or priority date and not in conflict with the
application but cited to understand the principle or theory
underlying the invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
mvolve an mventive step when the document is taken
alone

doowment of particular relevance; the claimed mnvention
cannot be considered to involve an inventive step when
the document is combined with one or more other such
documents, such combination being obvious to a person
skilled tn the art

document member of the sarne patent family

'

oy

“ &

Date of the actual completion of the international search

01/09/2017

Date of mathing of the international search report

04/09/2017

Name and mailing address of the ISA
Nordic Patent Institute

Helgeshgj Allé 81

DK - 2630 Taastrup, Denmark.
Facsimile No. + 45 43 30 80 08

Authorized officer

Ngklebye, Petter
Telephone No. +47 223876 10

Form PCT/IS A/210 (second sheet) (Jangary 2015)




INTERNATIONAL SEARCH REPORT
Information on patent fanuly menibers

International application No.

PCT/NO2017/030183

Patent document cited in search report / Publication date

Patent farily member(s) / Publication date

WO 2012/168702 Al 2012.12.13 BRPI 1105620 A2 2013.07.02
US 3823680 A 1974.07.16 NONE
Us 2016/060993 2016.03.03 WO 2016/036563 Al 2016.03.10

Form PCT/ISA/210 (patent fammly annex) (Faouary 2015)




	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - claims
	Page 8 - claims
	Page 9 - drawings
	Page 10 - drawings
	Page 11 - drawings
	Page 12 - drawings
	Page 13 - wo-search-report
	Page 14 - wo-search-report

