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FIG. 1

(57) Abstract: A method for wireline intervention in an subsea well from a floating vessel(4) comprises: a) arranging atubular tool
riser(l) in a substantially horizontal position at a deck(4A) of the vessel(4); b) connecting a wireline assembly(7A) to awirelineg(7)
that is connected to awinch(7B)at the deck (4A); c) inserting the wireline assembly(7A) into the tool riser (1) such that the wireline
(7) passes dong ariser sheave(8) connected to afirst end(IA) of the tool riser(l); d) connecting the first end(IA) of the tool riser(l)
to a crane hook(2) that lifts the tool riser(l)in an upright position above a guide sleeve(5)that is connected to a side wall(4B) of the
vessel(4) adjacent to the deck(4A); f)inducing the crane to lower the tool riser (1) through the guide sleeve(5) such that the second
end(IB) of the tool riser(l) islocated subsea and the first end(IA) of the tool riser(l) and the riser sheave(8) are located above the
O deck(4A); and g) inducing a crane heave compensation mechanism to control the motion of the tool riser(l) and riser sheave(8) rel -
ative to the seafloor while unreeling the wireling(7) from the winch(7B) such that the wireline assembly(7A) islowered from the tool
riser(l) through the water 11into an subsea well.
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METHOD AND SYSTEM FOR WIRELINE INTERVENTION IN A SUBSEA WELL
FROM A FLOATING VESSEL

CROSS-REFERENCE TO RELATED APPLICATIONS

This application claims the benefit of U.S. Provisional Application No. 61/581,193, filed
December 29, 201 1, and claims priority to European Patent Application No. 11196263.5, filed

December 30, 201 1, both of which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

The invention relates to amethod and system for wireline intervention in a subsea well from a
floating vessel.

U.S. Patent No. 6,216,789 describes amethod and system for wireline intervention in a subsea
well from afloating vessel.

This prior art reference discloses acomputer controlled heave compensation wireline logging
winch system that compensates for the effects of wave motion on wireline tools suspended
from floating vessels. Vessal vertical movement is measured and isphysically compensated
for by achange in speed of the wireline cable so that the logging data isobtained at a
controlled speed. Any error in this physical compensation isdetected by a depth measurement
system and isused to adjust the true depth at which the logging tool measurements are being
recorded.

There isaneed to solve two problems associated with the method and system known from U.S.
Patent No. 6,216,789:

(1) Overcome the challenges for upending and overboarding along, fragile and flexible wireline
toolstring from the deck of afloating vessel; and

(2) Accurately heave compensate the toolstring subseain order to safely stab in the wireline tools
into the subsea equipment and control at depth.

Traditionally, subseawell interventions are conducted from heavy-weight, mobile offshore
drilling units (MODUSs) with riser packages.

Unfortunately, these intervention operations demand substantial operating day rates.

Drilling units offers conventional means to assemble tool string in vertical position and stab in
tools through riser packages, therefore heave compensation isusually not an issue. Apart from

traditional rig interventions, rigless intervention have been carried out on light intervention
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vesselsthat also offers convention ways of assembly and deployment of toolstrings. On those
types of vessel, heave compensation i s sometimes incorporated to the derrick system itself.
Thusthereisaneed for an improved wireline intervention method that can be performed from
any floating vessel and which does not require use of alarge drilling vessel and which
overcomes the challenges for upending and overboarding along, fragile and flexible wireline

toolstring from the deck of afloating vessel.

SUMMARY OF THE INVENTION

In accordance with the invention there isprovided a method for wireline intervention in an
subsea well from afloating vessel, the method comprising:

a) arranging atubular tool riser in a substantially horizontal position at adeck of the vessdl;
b) connecting awireline assembly to awireline that is connected to awinch arranged at the
deck;

¢) inserting the wireline assembly and pass the wireline through afirst end of the tool riser
into said riser such that the wireline passes along ariser sheave connected to the first end of
the tool riser;

d) connecting the first end of the tool riser to acrane that lifts the tool riser in a substantially
vertical position above the deck, whilst unregling the wireline from the winch such that the
wireline assembly remains located within the tool riser;

e) inducing the crane to move a second end of the tool riser above aguide sleeve which
arranged and/or cantilevered off the side of the vessdl;

f) inducing the crane to lower the tool riser through the guide sleeve such that the second end
of the tool riser islocated subsea and the first end of the tool riser and the riser sheave are
located above the deck; and

g) inducing a crane heave compensation mechanism to control the motion of the tool riser and
riser sheave relative to the seafloor while unreeling the wireline from the winch such that the
wireline assembly islowered from the tool riser through the water into the well.

The first end of the tool riser may be connected by ahoisting cable to ahook which is
connected to a single fall line of the crane and the crane heave compensation mechanism is
configured to maintain the hook substantially stationary relative to the seafloor, thereby

providing heave compensation to the wireline assembly.
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Alternatively, the wireline passes through a deck sheave which is connected to the deck
adjacent to the sleeve and the hook is connected to ahoisting sheave which is connected by a
double fall crane line to the crane and the heave compensation mechanism is configured to
substantially halve reduce heave motion of the hook relative to heave motion of the vessel and
inducing the deck sheave and riser sheave to provide heave compensation to the wireline
assembly.

In accordance with the invention there isfurther provided a system for wireline intervention
into an subseawell from afloating vessel, the system comprising:

a) afloating vessel having adeck configured to support atubular tool riser in a substantially
horizontal position;

b) awinch at the deck which is configured to be connected to awireline and wireline
assembly;

c) means for inserting the wireline assembly and part the wireline through afirst end of the
tool riser into said riser such that the wireline passes along ariser sheave connected to the first
end of the tool riser;

d) acrane that is configured to be connected to the first end of the tool riser and to lift the the
tool riser in asubstantially vertical position above the deck, whilst unreeling the wireline from
the winch such that the wireline assembly remains located within the tool riser;

e) means for inducing the crane to move a second end of the tool riser above aguide Sleeve
which is connected to aside wall of the vessel adjacent to the deck;

f) acrane control mechanism for inducing the crane to lower the tool riser through the guide
sleeve such that the second end of the tool riser islocated subsea and the first end of the tool
riser and the riser sheave are located above the deck; and

g) acrane heave compensation mechanism for controlling the motion of the tool riser and riser
sheaverelative to the seafloor while unreeling the wireline from the winch such that the
wireline assembly islowered from the tool riser through the water into the well.

These and other features, embodiments and advantages of the method and/or system
according to the invention are described in the accompanying claims, abstract and the
following detailed description of non-limiting embodiments depicted in the accompanying
drawings, in which description reference numerals are used which refer to corresponding
reference numerals that are depicted in the drawings.

Similar reference numerals in different figures denote the same or similar objects.



WO 2013/101601 PCT/US2012/070672

BRIEF DESCRIPTION OF THE DRAWINGS

Figure lisaschematic side view of afirst embodiment of a system according to the
invention; and

Figure 2 isa schematic side view of a second embodiment of a system according to the
invention.

DETAILED DESCRIPTION OF THE DEPICTED EMBODIMENTS

The system according to invention shown in figures 1 and 2 includes the following two
inventive features | and I:

1) Thetool riser 1, which isalongjoint of pipe with aquick connection flange welded to the
first end of theriser 1A and abevelled opposite end (second end of theriser IB). The tool riser 1
provides a means for the wireline toolstring 7A to be assembled in horizontal position into the
tool riser 1with the support of awork table, safely upended from horizontal to vertical position
and finally deployed subsea. A s soon asthe tools are assembled and secured to the toolstring 7A
they are inserted into the tool riser 1through aquick connection flange at afirst end 1A of the
tool riser 1. Then the tool riser 1lisupended using acrane hook 2 and dedicated slings 3
connected to the first end 1A of the tool riser 1. This upending method does not offer any risk or

damage to the tool strings 7A to be deployed.

[1) Thetool riser 1is suspended by an active heave compensated crane hook 2 of acrane
(not shown) mounted on the deck 4A of afloating vessel 4. When the heave compensation
system on the crane is activated, the tool riser lisraised and lowered relative to the deck 4A of
the floating vessel 4 keeping the tool string stationary relative to the seafloor, effectively isolating
vessel motions from the tool string. Asthe wireline 7, which may comprises power and control
cables or be a dlickline without power and control cables, passes through the riser sheave 8 on the

tool riser 1, compensation istransferred to the wireline 7.

The tool riser 1moves up and down through a guide sleeve 5 attached to awork platform
6 cantilevered off the side 4B of the vessel 4. The sleeve 5 allows vertical motion of the tool
riser 1, but prevents motion of the tool riser 1in the horizontal plane. The arrangement of the
tool riser 1through the sleeve 5 prevents the tool riser 1and crane hook 2 from swinging

uncontrollably due to oscillating motions of the vessal 4 due to waves, wind and/or current.
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The tool riser 1extends through the splash zone 9 into the water 11, which may be a sea,
ocean or lake to protect the fragile toolstring 7A from damage due to wave action at the water

surface.

There are two possible sheave arrangements that can be utilized depending on available
deck space on the vesseal 4 of opportunity.
Figure 1 shows the simple sheave arrangement, which arrangement requires more deck areathan
the more complex sheave arrangement shown in Figure 2.
Wireline operations on traditional drilling rigs compensate the toolstring 7A in a similar manner.
In Figure 1, the crane hook 2 is suspended from a single fall crane line and is attached to the tool
riser 1by the slings 3 and operated in conventional heave compensation mode. The distance
from the wireline winch 7B to theriser sheave 8 connected to the first end 1A of the tool riser 1
must be sufficient that when the tool riser 1 moves up and down with the crane hook 2 the

change in distance between the wireline winch 7A and the tool riser lisnegligible.

Figure 2 shows an alternate sheave arrangement which has been successfully used for an
offshore well intervention. The crane hook 2 is connected to adouble fall block 20, but the
heave compensation system of the crane is operated in single fall mode. Therefore, the crane
block 20 and hook 2 are only moving up and down half as much as they would normally move
when the heave compensation systemisactivated. The movement on the crane block 20 and
hook 2 isthen multiplied by afactor of two with the sheave arrangement of afixed sheave21on
the work platform 6 and the riser sheave 8 on the tool riser 1, and the toolstring 7A isproperly
heave compensated at the seafloor. This arrangement can be used when thereisalimited
horizontal distance between the wireline winch 7B and the tool riser 1.

It allows wireline operations to be performed from any vessel 4 of opportunity equipped with an

active heave compensated crane hook 2 using aconventional wireline winch.
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CLAIMS

1. A method for wireline intervention in an subsea well from afloating vessel, the
method comprising:

a) arranging atubular tool riser in a substantially horizontal position at adeck of the
vessal;

b) connecting awireline assembly to awireline that i s connected to awinch arranged
at the deck;

c) inserting the wireline assembly and pass the wireline through afirst end of the tool
riser into said riser such that the wireline passes along ariser sheave connected to the
first end of the tool riser;

d) connecting the first end of the tool riser to acrane that lifts the tool riser in a
substantially vertical position above the deck, whilst unreeling the wireline from the
winch such that the wireline assembly remains located within the tool riser;

e) inducing the crane to move a second end of the tool riser above aguide Sleeve
which is connected to a side wall of the vessel adjacent to the deck;

f) inducing the crane to lower the tool riser through the guide sleeve such that the
second end of the tool riser islocated subsea and the first end of the tool riser and the
riser sheave are located above the deck; and

g) inducing a crane heave compensation mechanism to control the motion of the tool
riser and riser sheaverelative to the seafloor while unreeling the wireline from the
winch such that the wireline assembly islowered from the tool riser through the water
into the well.

2. The method of claim 1, wherein the first end of the tool riser is connected by a
hoisting cable to ahook which isconnected to afall line of the crane.

3. The method of claim 2, wherein the hook is connected to asingle fall line of the crane
and the crane heave compensation mechanism is configured to maintain the hook
substantially stationary relative to the seafloor, thereby providing heave compensation
to the wireline assembly.

4. The method of claim 2, wherein wireline passes through a deck sheavewhichis
connected to the deck adjacent to the sleeve and the hook is connected to ahoisting
sheave which is connected by adouble fall crane line to the crane and the heave

compensation mechanism is configured to substantially halve reduce heave motion of
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the hook relative to heave motion of the vessel and inducing the deck sheave and riser
sheave to provide heave compensation to the wireline assembly.

5. The method of any one of claims 1-4, wherein the wireline assembly isinserted into an
subsea oil and/or gas production well to monitor the condition of downhole well
equipment and of the oil and/or gas containing formation surrounding the well and/or
to monitor, manage and/or optimize downhole fluid flow through the formation and
the well and/or to alter the state of the well and/or well geometry during, or at the end
of its productive life.

6. The method of claim 5, wherein the wireline assembly isfirst lowered into the well
and subsequently pulled up through the well at apredetermined speed by winching up
the wireline while activating monitoring equipment in the wireline assembly.

7. A system for wireline intervention into an subsea well from afloating vessel, the
system comprising:

a) afloating vessel having adeck configured to support atubular tool riser in a
substantially horizontal position;

b) awinch at the deck which isconfigured to be connected to awireline and wireline
assembly;

c) means for inserting the wireline assembly and part the wireline through afirst end
of the tool riser into said riser such that the wireline passes along ariser sheave
connected to the first end of the tool riser;

d) acrane that is configured to be connected to the first end of the tool riser and to lift
the the tool riser in a substantially vertical position above the deck, whilst unreeling
the wireline from the winch such that the wireline assembly remains located within the
tool riser;

e) means for inducing the crane to move a second end of the tool riser above aguide
sleeve which is connected to a side wall of the vessel adjacent to the deck;

f) a crane control mechanism for inducing the crane to lower the tool riser through the
guide sleeve such that the second end of the tool riser islocated subsea and the first
end of the tool riser and the riser sheave are located above the deck; and

g) acrane heave compensation mechanism for controlling the motion of the tool riser
and riser sheave relative to the seafloor while unreeling the wireline from the winch
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10.

such that the wireline assembly islowered from the tool riser through the water into
the well.

. The system of claim 7, wherein the first end of the tool riser is connected by ahoisting

cable to ahook which is connected to afall line of the crane.

The system of claim 8, wherein the hook is connected to a single fall line of the crane
and the heave compensation mechanism is configured to maintain the the hook
substantially stationary relative to the seafloor, thereby providing heave compensation
to the wireline assembly.

The system of claim 8, wherein wireline passes through adeck sheave whichis
connected to the deck adjacent to the sleeve and the hook is connected to ahoisting
sheave which is connected by adouble fall crane line to the crane and the heave
compensation mechanism is configured to substantially halve reduce heave motion of
the hook relative to heave motion of the vessel and inducing the deck sheave and riser
sheave to provide heave compensation to the wireline assembly.
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