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A subsea well intervention method

FIELD OF THE INVENTION

The present invention concerna a subsea well intervention method implemented on a 

subsea well from a floating vessel, wherein the subsea vessel is a small vessel not comprising a 

derrick or rig.

BACKGROUND OF THE INVENTION

During production phase, subsea wells require maintenance and/or remediation to 

improve flow or production of hydrocarbon fluid. The intervention process often needs to lower 

at least one specialized tool inside the well by means of a wîre line or cable.

The tool is lowered into the well through a lubrîcator module, a blowout preventer 

module, and the subsea tree.

The subsea tree is a System located on the top of the well at the sea floor, i.e. at the 

wellhead, such system comprising a plurality of valves for controlling the well flow during 

production phase.

The blowout preventer module, commonly named as a BOP, is a security system 

comprising valves that are able to seal the well in case of emergency and to avoid leak of 

hydrocarbon fluid in the environment.

Such blowout preventer module can be installed above the subsea tree via a running 

adapter module that is designed to adapt the blowout preventer module mechanical interface to 

the subsea tree mechanical interface. Thanks to this running adapter module a blowout preventer 

module from a first supplier can be connected to a subsea tree from a second supplier. 

Additionally, such running adapter module helps the automatic secured connection of said 

blowout preventer module on top of subsea tree in vertical direction at the deep-sea floor via a 

remotely operated vehicle.

The lubrîcator module is a System located on the top of the blowout preventer 

module that provides sealing of the wire line and that keeps the fluîds pressure inside the well 

during the use and displacement of the tool inside the well.

Usually, such tool intervention uses a workover string connected above the blowout 

preventer module to run down the blowout preventer module inside sea water down to the subsea 

tree. However, such System and method require a large floating vessel having a derrick and a
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storing of a lot of riser for assembling and deploying the workover string inside sea.

Another method is to use a subsea lubricator to eliminate the use of a workover riser. 

The blowout preventer module and the lubricator module are run down to the subsea tree by a 

cable line that is deployed via a crâne and a winch, located on the floating vessel. A remotely 

operated vehicle helps the guiding and the secured connection of this subsystem above the subsea 

tree. A control umbilical is also installed between the floating vessel and the subsystem of the 

blowout preventer module and the lubricator module for providing power fluids to the blowout 

preventer module and to the lubricator module. For example, it pro vides the fluids that circulâtes 

in the lubricator module, and the power to actuate various valves inside this subsystem.

The patent document US 7,487,836 B2 shows such riserless modular subsea well 

intervention, method and apparatus using a subsea lubricator assembly and a blowout preventer 

module. Such system is operated via a control umbilical running in parallel to the wire line up to 

the floating vessel, and connected to a fail safe disconnect assembly near the blowout preventer 

module for rapidly and securely disconnect said control umbilical in case of emergency caused 

by drive-off condition that force the floating vessel to move away from the position over the well 

without recovering various equipments attached to the subsea tree.

However, such system and method are still complex. and this needs a lot of time to 

be deployed and to be used.

OBJECTS AND SUMMARY OF THE INVENTION

One object of the présent invention is to provide a more optimised subsea 

intervention method for a subsea well. This method uses a floating vessel not comprising a 

derrick and is therefore a rigless and demckless intervention method.

The method comprises the following steps:
- connecting a blowout preventer module onto a subsea tree,

- connecting a lubricator module onto the blowout preventer module,

- connecting a power line directly between a remotely operated vehicle and the 

blowout preventer module for powering the blowout preventer module, the remotely operated 

vehicle being connected to a control unit located on the floating vessel via a remotely operated 

vehicle umbilical,

- running down in water an assembly of a tool and a pressure control head, said tool 

being suspended by a wire line from a first crâne of a floating vessel.

- running the tool inside the lubricator module,
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- connecting the pressure control head onto the lubricator module,

- operating a test procedure of at least one of the pressure control head, the lubricator 

module and the blowout preventer module by the control unît and via the remotely operated 

vehicle and its power line,

- opening valves of the blowout preventer module, and

- running the tooi down inside the well.

Thanks to the above method, the lubricator module and the blowout preventer 

module are powered directly from a remotely operated vehicle.

There is no more need of a control umbilical for the subsea equipments, saîd control 

umbilical being dépendent from the lubricator and blowout preventer module providers.

Moreover, the floating vessel has no need of a derrick, and it has no additional 

control umbilical reel as is uses the remotely operated vehicle features. There is no need of riser 

on the floating vessel as the tool is ran directly by a wire line.

Therefore, the floating vessel equipments are less numerous, simpler, more easily 

used, and more independent from the varions suppliers of subsea equipments.

The method is more universal in view of the plurality of equipments suppliers 

installed on the subsea well. And, the control of these equipments are more independent one to 

another.

Then, the subsea well intervention method is implemented more quickly and is less 

expensive.

In varions embodiments of the method, one and/or other of the following features 

may optionally be implemented.

According to an aspect of the method, the test procedure is at least a pressure test to 

ensure sealing performance of a main conduit inside the blowout preventer module, the lubricator 

module and the pressure control head, before opening valves of the blowout preventer module 

that open said main conduit to the well.

According to an aspect of the method, the test procedure comprises:

- operating a first test consisting of testing the blowout preventer module via the 

remotely operated vehicle, after connecting the blowout preventer module onto a subsea tree,

- operating a second test of the lubricator module and blowout preventer module via 

the remotely operated vehicle, after connecting the lubricator module onto the blowout preventer
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module, and

- operating a third test of the the pressure control head, the lubricator module and the 

blowout preventer module, after connecting the pressure control head onto the lubricator module, 

the tool being inside a main conduit inside the lubricator module.

According to an aspect of the method, before running down in water the assembly, 

the method comprises preparing the assembly on the floatîng vessel by:

- connecting the tool to the wire line from the first crâne, vertically, above the 

floatîng vessel deck, the pressure control head being above the tool and the wire line passing 

through the pressure control head toward the tool, and

- using the first crâne to move the assembly above the sea for being able to run down 

in water said assembly.

According to an aspect of the method, before running down in water the assembly, 

the method comprises preparing the assembly on the floatîng vessel by:

- enclosîng the assembly inside a cage to maintain the assembly steady positioned 

inside said cage, said cage being located horizontally on the floatîng vessel deck,

- connecting the tool to the wire line from the first crâne, the wire line passing 

through the pressure control head toward the tool,

- tilting the cage enclosîng the assembly into a vertical direction, and

- moving the assembly above the sea for being able to run down in water said 

assembly.

According to an aspect of the method, the power line comprises a hydraulic line and 

an electric line.

According to an aspect of the method, the control unît communicates with the 

remotely operated vehicle via a physical link or via a wîreless link.

According to an aspect of the method, the wîreless link is an acoustic link.

Another object of the présent invention is to provide a more optîmised subsea 

intervention method for a subsea welk This method uses a floatîng vessel not comprising a 

derrick and is therefore a rigless and derrickless intervention method.

The method comprises the following steps:

- connecting a blowout preventer module onto a subsea tree,

- connecting a power line directly between a remotely operated vehicle and the 

blowout preventer module for powering the blowout preventer module, the remotely operated
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vehicle being connected to a control unit located on the floating vessel via a remotely operated 

vehicle umbilical,

- running down in water an assembly of a lubricator module, a pressure control head 

and a tool, the pressure control head being connected to the lubricator module, the tool being 

inside the lubricator module and being suspended by a wîre line from a first crâne of the floating 

vessel,
- connecting the lubricator module of the assembly onto the blowout preventer 

module, the lubricator module including the tool,

- operating a test procedure of at least one of the pressure control head, the lubricator 

module and the blowout preventer module by the control unit and via the remotely operated 

vehicle and its power line,

- openîng valves of the blowout preventer module, and 

- running the tool down inside the well.

In various embodiments of the method, one and/or other of the following features 

may optionally be implemented.

According to an aspect of the method, the test procedure is a pressure test to ensure 

sealing performance of a main conduit inside the blowout preventer module, the lubricator 

module and the pressure control head, the tool being inside the main conduit in the lubricator 

module, and said pressure test being performed before openîng valves of the blowout preventer 

module that open said main conduit to the well.

According to an aspect of the method, before running down in water the assembly, 

lhe method comprises preparing the assembly on the floating vessel by:

- enclosing the assembly inside a cage to maintain the assembly steady positioned 

inside said cage, said cage being located horizontally on the floating vessel deck,

- connecting the tool to the wire line from the first crâne, the wire line passing 

through the pressure control head toward the tool,

- tilting the cage enclosing the assembly into a vertical direction, and

- moving the assembly above the sea for being able to run down in water said 

assembly.
According to an aspect of the method, the power line comprises a hydraulic line and 

an electric line.

According to an aspect of the method, the control unit communicates with the
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remotely operated vehicle via a physical link or via a wireless link.

According to an aspect of the method, the wireless link is an acoustic link.

BRIEF DESCRIPTION OF THE DRAWINGS

Other features and advantages of the invention will be apparent from the following 

detailed description of two of its embodiments given by way of non-limiting example, with 

reference to the accompanying drawings. In the drawings:

- Figure 1 is schematic view of the subsea well intervention System,

- Figures 2A to 2Q are views of a first embodiment of the method, step by step, and

- Figures 3A to 3B are views of préparation steps concerning a second embodiment 

of the method.

In the various figures, the same reference numbers indicate i demi cal or similar 

éléments.

MORE DETA1LLED DESCRIPTION

The figure 1 illustrâtes a subsea well intervention System used offshore in sea 

water 300, said System including:

- a floating vessel 1Ü0 being at sea surface 301,

- a well 200 equipped with a subsea tree 201 above wellhead at sea floor 302,

A blowout preventer module (BOP) 202 is connected above the subsea tree 201. A 

lubricator 203 is connected above the blowout preventer module (BOP) 202. A pressure control 

head 204 substantialiy closes the top of the lubricator 203.

The blowout preventer module (BOP) 202 may correspond to an emergency 

disconnect package (EDP) and a low riser package (LRP). For example, the EDP may include 

security valves in case of any uncontrolled displacement of the floating vessel that may lead to its 

disconnection from the well. For example, the LRP may include valves or any other devices to 

îsolate the well from environment, e.g. in case of excessive pressure inside the well.

The iloating vessel 100 comprises:

- a first crâne 101 and optîonally a second crâne 102,

- a first reel 103 for winding a wire line 104 (a cable), said wire line 104 being 

adapted to run down a tool 205 inside the well 200, the tool 205 being suspended ai a lower end 

of said wire line 104,

- a second reel 105 for winding a remotely operated vehicle umbilical 106, said
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remotely operated vehicle umbilical 106 being connected between a control unit 107 located in 

the floating vessel 100 and a remotely operated vehicle (ROV) 206.

The tooi 205 illustrated on figure 1 is the intervention tool that is intended to be 

introduced inside the well 200 for proceeding to an intervention inside said well. By 

“intervention”, we mean any intervention that can be measurements and/or action to modîfy the 

well and/or to modify the flow of hydrocarbon fluid from the well. One goal of such intervention 

is to increase the flow of hydrocarbon fluid.

The object of présent disclosure method is to introduce the tool 205 inside the 

well 200 in a safely way (the sealing must guaranteed without any rîsk of leak) and in a simple 

way (the method is less costly than previously known methods).

The subsea well intervention method according to présent disclosure uses a 

floating vessel not comprising a derrick and is therefore a rigless and derrickless intervention 

method. This method generally comprises the following steps:

- connecting the blowout preventer module 201 onto the subsea tree 201,

- connecting the lubricator module 203 onto the blowout preventer

module (BOP) 202,

- connecting a power line 207 directly between a remotely operated

vehicle (ROV) 206 and the blowout preventer module (BOP) 202 for powering the blowout 

preventer module, the remotely operated vehicle (ROV) 206 being connected ίο a control 

unit 107 located on the floating vessel 100 via a remotely operated vehicle umbilical 106,

- running down in water an assembly of the tool 205 and a pressure control head 204, 

said tool 205 being suspended by a wire line 104 from a first crâne 101 of the floating vessel 100, 

- running the tool 205 inside the lubricator module 203,

- connecting the pressure control head 204 onto the lubricator module 203,

- operating a test procedure of at least one of the pressure control head 204, the 

lubricator module 203 and the blowout preventer module (BOP) 202 by the control unit 107 and 

via the remotely operated vehicle (ROV) 206 and its power line 207,

- opening valves of the blowout preventer module (BOP) 202, and

- running the tool 205 down inside the well 200.

The assembly is prepared above the floating vessel deck.

The test procedure is for example a pressure test to ensure sealing performance of a 

main conduit inside the blowout preventer module 202, the lubricator module 203 and the
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pressure control head 204.

The main conduit is a conduit that extends successively in varions portions from the 

blowout preventer module 202, the lubricator module 203 and the pressure control head 204. 

This main conduit is aligned to the well inner tube.

The test procedure is therefore performed before opening valves of the blowout 

preventer module 202, said valves opening the main conduit to the well.

The power line 207 from ROV 206 comprises a hydraulic line. Preferably, the power 

line 207 comprises a hydraulic line and an electric line.

The power line 207 is fed with the ROV umbilical 106, and it may be controlled by 

the ROV 206 itself by information from the control unit 107.

Figui-es 2A to 2M illustrate a first embodiment of the above method, said 

embodiment being precisely detailed through ail these figures. However, the skilled man 

understands that this is a detailed example, and that some of the disclosed steps can be optional 

and avoîded.

Figure 2A illustrâtes a first step SOI in which a blowout preventer module 200 is ran 

down in sea water 300 by a wire line 104 from a first crâne 101 of floating vessel 100. The 

valves of the blowout preventer module 200 are kept open for preventing locking of these valves 

while landîng of the BOP module 202 on the subsea tree 201.

For smooth landîng, the wire line 104 is equipped on the floating vessel with an 

active heave compensator, and the.ROV 206 is communicatîng with the control unit 107 to send 

images of the upper area of the subsea tree 201 for guîding the running down and the landîng of 

the BOP module 202 down to the subsea tree 201.

Figure 2B illustrâtes a second step S02 in which the BOP module 202 landed and 

connected to the subsea tree 201.

The ROV 206 disconnects the wire line 104, and connects its power line 207 to the 

BOP module 202. The control unit 107 Controls the locking of the subsea tree 201 via the 

ROV 206 and the BOP module 202.

Then, a first test Tl is operated, said first test TI consisting of testing the BOP 

module 202 via the ROV 206. The first test Tl is a pressure test testing the sealîng performance a 

main conduit between a swab valve in the subsea tree 201 and a lifting sub 222 connected above 

the BOP module 202.

The first test Tl should proves sealîng performance of said main conduit by for
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example sustain a pressure level during a predetermined duration.

The ROV 206 then bleeds off the pressure at the lifting sub 222 by actuating a bleed 

off valve of said lifting sub 222.

Then, the ROV 206 dîsconnects its power line 207 from the B OP module 202.

Figure 2C illustrâtes a third step S03 in which the ROV 206 reconnecta the wire 

line 104 to the lifting sub 222 above the BOP module 202. Then, the ROV unlocks the lifting 

sub 222 from the BOP module 202.

Figure 2D illustrâtes a fourth step S04 in which the first crâne 101 pulls the wire 

line 104 to pull out the lifting sub 222 from sea water 300.

Figure 2E illustrâtes a fifth step S05 in which the first crâne 101 runs down the 

lubricator module 203 to the top of the BOP module 202. The ROV 206 guides the final 

approach before the landing of the lubricator module 203 above the BOP module 202.

Figure 2F illustrâtes a sixth step S06 in which the ROV 206 dîsconnects the wire 

line 104 from the lubricator module 203, and locks the lubricator module 203 on the BOP 

module 202. Then, the lubricator module 203 is connected to the BOP module 202.

Figure 2G illustrâtes a seventh step S07 in which the ROV 206 connects its power 

line 207 to the BOP module 202. Then, the control unit 107 is able to control the BOP 

module 202 via the ROV 206.

Then, a second test T2 is operated, said second test T2 consisting of testing the BOP 

module 202 and the lubricator module 203 via the ROV 206. The second test T2 is a pressure test 

testing the sealing performance a main conduit between a swab valve in the subsea tree 201 and 

the lubricator module 203 connected above the BOP module 202.

Then, if the second test T2 proves sealing performance, the ROV 206 dîsconnects its 

power line 207 from the BOP module 202.

The ROV 206 then bleeds off the pressure at the lifting sub 222 by actuating a bleed 

off valve of said lifting sub 222.

Figure 211 illustrâtes a eighth step S08 in which the ROV 206 reconnects the wire 

line 104 to the lifting sub 222 above the lubricator module 203. Then, the ROV unlocks the 

lifting sub 222 from the lubricator module 202.

Then, the first crâne 101 pulls the wire line 104 to pull out the lifting sub 222 from 

sea water 300.

F igure 21 illustrâtes a ninth step S09 in which the assembly of the tool 205 and the 

pressure control head 204 are prepared on the floating vessel deck by at least one crâne (the first
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crâne 101 ). In the example of figures 21 to 2N, the method uses two crânes, the first crâne 101 to 

handle the assembly, and a second crâne 102 to control the displacements of assembly above the 

floating vessel deck,

During this step S09:

- a second crâne 102 maintains the pressure control head 204 vertically by a second 

wire line 102a, and then

- the wire line 104 is passed through a sheave 101a of first crâne 101 and is passed 

through the pressure control head 204, towards the 205 landing on the floating vessel deck.

Figure 2J illustrâtes a tenth step S10 in which the first reel 103 is actuated to pull the 

wire line to hang vertically the tool 205 just under the pressure control head 204, and then 

engaged partîally inside the pressure control head 204 via its lower end.

Figure 2K illustrâtes an eleventh step S11 in which the first crâne 101, the second 

crâne 102 are rotated and their wire lines are actuated for moving the assembly from an area 

above the floating vessel deck 100a to another area above the sea surface 301.

The second area may be overboard of the floating vessel deck 101a or over a 

moonpool going through the floating vessel.

Figure 2L illustrâtes a twelfth step S12 in which the wire line 104 is released by the 

first reel 103 to lower the tool 205 bellow the sea surface 301, while the pressure control 

head 204 is kept by the second crâne 102 above the floating vessel deck 100a.

Figure 2M illustrâtes a thirteenth step S13 în which the second crâne 102 lower the 

pressure control head 204 bellow the sea surface 301 again towards the tool 205.

At this step, the assembly of the pressure control head 204 and the tool 205 are for 

example located at a sea depth of approximately 30 meters below sea surface 301.

Figure 2N illustrâtes a fourteenth step S14 in which the pressure control head 204 is 

lowered to be into contact with the tool 205, i.e. until the weight of the pressure control head 204 

is taken by the wire line 104 of first crâne 101 instead of the wire line 102a of the second 

crâne 102. The wire line 102a of second crâne 102 is then untighten.

This step is for example controlled by an operator at the control unit 107 looking at 

caméra images from the ROV 206.

F igure 20 illustrâtes a fifteenth step S15 in which ROV 206 disconnects the wire 

line 102a of second crâne 102 from the pressure control head 204.

Then the assembly of the pressure control head 204 and the tool 205 is completely 

suspended in water bellow the wire line 104 of first crâne.
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This assembly is then lowered into sea water 300 down the well 200.

Figure 2P illustrâtes a sixteenth step S16 in which said assembly reach in proximîty 

to the upper end of the lubricator module 203 previously connected at eîghth step of figure 2H.

Figure 2Q illustrâtes a seventeenth step S17 in which the assembly is aligned 

vertically to the lubricator module 203.

Then, the tool 205 is introduced inside the lubricator module 203 and the assembly is 
lowered until the tool 205 is fully inside the lubricator module 203, the pressure control head 204 

being then landed on top of the lubricator module 203.

The ROV 206 then connecte its power line 207 to the BOP module 202.

The pressure control head 204 is locked to the lubricator module 203 by control 

unit 107 via the ROV 106 and its power line 207.

Then, a third test T3 may be operated, said third test T3 consisting of testing the BOP 

module 202, the lubricator module 203 and the pressure control head 204 via the ROV 206. The 

third test T3 is a pressure test testing the sealing performance the main conduit between a swab 

valve in the subsea tree201 and the pressure control head 204 connected above the lubricator 

module 203.

Then, if the third test T3 should proves sealing performance.

The ROV 206 (controlled and powered by the control unit 107) can now pressurize 

the main conduit between a swab valve in the subsea tree 2Ü1 and the pressure control head 204 

locked above the lubricator module 203 with a fluid pressure corresponding the one in the 

well 200.
Then, the ROV 206 can unlock the BOP module 202, i.e. openîng the main conduit 

valves in the BBOP module 202 to open the main conduit to the well 200.

The control unit 107 opérâtes the first reel 103 to release the wire line 104 and to 

lower the tool 205 inside the well 200. The subsea well intervention can start, controlled by the 

control unit 107: The control unit 107 powers the lubricator module 203 and the BOP 

module 202 via the ROV umbîlical 106, the ROV 206, and the power line 207.

Consequently, the above method comprises a test procedure încluding three sub- 

steps:

- operating a first test Tl consisting of testing the blowout preventer 202 module via 

the remotely operated vehicle, after connecting the blowout preventer module onto a subsea 

tree 201,
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- operating a second test T2 of the lubricator module 203 and blowout preventer 

module 202 via the remotely operated vehicle, after connecting the lubricator module onto the 

blowout preventer module, and

- operating a third test T3 of the the pressure control head 204, the lubricator 

module 203 and the blowout preventer module 202, after connecting the pressure control head 

onto the lubricator module, the tool 205 being inside the main conduit inside the lubricator 

module.

Thanks to these three tests, each new connected element is iested before connecting a 

new one. The process is therefore safe regard ing the sealing performance.

Moreover, before running down in water the assembly, the above method comprises 

preparîng the assembly on the floating vessel by the following sub-steps:

- connecting the tool 205 to the wire line 104 from the first crâne 101, vertically, 

above the floating vessel deck, the pressure control head 204 being above the tool 205 and the 

wire line 104 passing through the pressure control head toward the tool 205, and

- using the first crâne 101 to move the assembly above the sea for being able to run 

down in water said assembly.

In such process, the assembly is prepared in suspending the pressure control head 204 

and the tool 205 vertically (in a vertical direction) by manipuiating them with the first crâne 101 

or with two crânes (the first and second crânes 101,102).

Figures 3A to 3B illustrate a second embodiment of the above method, wherein the 

assembly is prepared in a horizontal station above the floating vessel deck, contrary to the 

vertical direction of first embodiment. Only the steps that differ from the first embodiment will 

be explained. This only concern the préparation steps of figures 21 to 2 K that are replaced by the 

following préparation steps of figures 3A and/or 3B.

This embodiment is adapted to lubricator module 203 and tool 205 having a great 

length that render the vertical préparation uncomfortable.

In this embodiment, the assembly of the pressure control head 204 and the tool 205 

are positîoned and maintained inside a cage or frame 111 in the horizontal direction as seen on 

position 1 of figure 3A. The pressure control head 204 and the tool 205 are secured temporally 

inside the cage for preventing any displacement inside the cage 111.

Then, the cage 111 containing the assembly is tilted to an inclined direction as seen 

on position 2 of figure 3A, to a vertical direction as seen on position 3 of figure 3A, by the use of
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a first crâne 101 or by the use of two crânes (a first and second crânes 101, 102).

Figure 3B illustrâtes an example of manipulation of the cage 111 by two crânes 

offboard, i.e. above the sea surface 301, for tilting the cage 111 enclosing the assembly.

Thanks to this example, a cage 111 and assembly having a wider length can be tilted 
to the vertical direction.

Then, according to a first variant, the assembly is free or reieased from the cage 111 

for running together ail the components of the assembly down in sea water 300 as previously 

explained in the first embodiment of the method (without the cage). According to a second 

variant, the cage 111 enclosing ail the components of the assembly is run down in sea water 

toward the well.

Consequently, in the method of this second embodiment, before running down in 

water the assembly, the method comprises preparing the assembly on the floating vessel by:

- enclosing the assembly inside a cage 111 to maintam the assembly steady 

positioned inside said cage, said cage being located horizontally on the floating vessel deck,

- connecting the tool 205 to the wire line 104 from the first crâne, the wire line 

passing through the pressure control head toward the tool,

- tilting the cage enclosing the assembly into a vertical direction, and

- moving the assembly above the sea for being able to run down in water said 

assembly.
The step of moving the assembly above the sea can be operated via one crâne (the 

first crâne 10!) or by two crânes (the first and second crânes 101, 102) as it can be seen on 

figure 3B.

According to a third embodiment. similar to the second embodiment, the assembly is 

prepared in a horizontal station above the floating vessel deck. Only the steps that differ from the 

first embodiment will be explained. This concems the steps of figures 2E ίο 2P that are replaced 

by the following steps. This embodiment is not illustrated in the figures but such figures would 

be identical to the figures 3A and 3B, except adding a numéral reference 203 in direction to 

inside a cage or frame 111.

Indeed, in the third embodiment, the assembly comprises the pressure control 

head 204 and the tool 205 as in the first and second embodiments, but also comprises the 

lubricator 203. The tool 205 is installed inside the lubricator 203, and the pressure control 

head 204 can be already connected (secured) to the lubricator 203. Ail these components
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(203, 2Ü4, 205) are temporally secured inside the cage 111 for preventing any displacement 

inside said cage 111, said cage 111 being in the horizontal position on the floatîng vessel deck.

The subsea well intervention method of this third embodiment is a little modified 

compared to the first and second embodiments, as the lubricator 203 is included in the assembly 

prepared before running into water.

Then, the subsea well intervention method still uses a floatîng vessel not 

comprising a derrick and is therefore a rigless and derrickless intervention method. This method 

generally comprises the following steps:

- connecting a blowout preventer module 202 onto a subsea tree 201,

- connecting a power line 207 directly between a remotely operated vehicle 206 and 

the blowout preventer module 202 for powering the blowout preventer module, the remotely 

operated vehicle 206 being connected to a control unit 107 located on the floatîng vessel via a 

remotely operated vehicle ombilical 106,

- running down in water an assembly of a lubricator module 203, a pressure control 

head 204 and the tool 205, the pressure control head being connected to the lubricator module, 

the tool being inside the lubricator module and being suspended by a wire line 104 from a first 

crâne 101 of the floatîng vessel,
- connecting the lubricator module 203 of the assembly onto the blowout preventer 

module 202, the lubricator module including the tool,

- operating a test procedure of at least one of the pressure control head 204, the 

lubricator module 203 and the blowout preventer module 202 by the control unit 107 and via the 

remotely operated vehicle 206 and its power line 207,

- opening valves of the blowout preventer module 202, and

- running the tool 205 down inside the well 200.

The power fine 207 from ROV 206 comprises a hydraulic line. Preferably, the power 

line 207 comprises a hydraulic line and an electric line.

The power line 207 is fed with the ROV umbilical 106, and it may be controlled by 

the ROV 206 itself by information from the control unit 107.

The assembly is prepared above the floatîng vessel deck.

The cage 111 containing the components of the assembly, i.e. the lubricator 203, the 

pressure control head 204 and the tool 205, is tîlted to an inclined direction similarly as on 

position 2 of figure 3A, to a vertical direction similarly as on position 3 of figure 3A, by the use 

of a first crâne 101 or by the use of two crânes (a first and second crânes 101,102).
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The manipulation of the cage 111 can be operated by two crânes offboard, above sea 

surface 301, for tilting the cage similarly as on figure 3B.

Thanks to this example, the assembly can hâve a wider length and can be tilted to the 

vertical direction. A tool having a great length can be easily and safely manipulated. Moreover, 

the method is simplified compared to the first embodiment and compared to the second 

embodiment. Such method can be implemented more quickly and is less costly.

Then, according to a first variant, the assembly is free or released from the cage 11 1 

for running together ail the components of the assembly down in sea water 300 as prevîously 

explained (without the cage). According to a second variant, the cage 111 enclosing ail the 

components of the assembly is run down in sea water toward the well.

Consequently, in the method of this third embodiment, before running down in water 

the assembly, the method comprises preparing the assembly on the floating vessel by:

- enclosing the assembly inside a cage 111 to maintain the assembly steady 

positioned inside said cage, said cage being located horîzontally on the floating vessel deck,

- connecting the tool 205 to the wire line 104 from the first crâne, the wire line 

passing through the pressure control head toward the tool,

- tilting the cage enclosing the assembly into a vertical direction, and

- moving the assembly above the sea for being able to run down in water said 

assembly.

During this assembly préparation step, the pressure control head 204 is connected 

and secured to the lubricator module 203. This connection can be tested, for example by a 

pressure test performed on the floating vessel deck by varions pressure tools.

During this assembly préparation step, the tool 205 is installed inside the lubricator 

module 203. Therefore, the wire line 204 is connected to the tool 205 inside the lubricator 

module 203 and this wire line 104 passes through the pressure control head 204 to the first 

crâne 101.

The step of moving the assembly above the sea can be operated via one crâne (the 

first crâne 101) or by two crânes (the first and second crânes 101, 102) similarly as it can be seen 

on figure 3B.

Then, the assembly comprising the lubricator module 203, the pressure control 

head 204 and the tool 205, the pressure control head being connected to the lubricator module, 

the tool being inside the lubricator module and being suspended by a wire line 104 from a first 

crâne 101 of the floating vessel, is run down in water towards the BOP module 202,
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Then, the lubricator module 203 of said assembly is connected onto the blowout 
preventer module 202, the lubricator module including the tool.

Then, the ROV 206 opérâtes a test procedure of the pressure control head 204, the 
lubricator module 203 and the blowout preventer module 202 by the control unit 107 and via its

5 power line 207. The test procedure is a pressure test to ensure sealing performance of a main 

conduit inside the blowout preventer module 202, the lubricator module 203 and the pressure 

control head 2Û4, the tool 205 being inside the main conduit in the lubricator module. This 

pressure test is performed to control the sealing performance of the connection between the 

lubricator module 203 and the BOP module 202, before opening valves of the blowout preventer

10 module that open the main conduit to the well, and before running the tool inside the well.

In ail embodiments of the disclosed method, the control unit 107 communicates 

with the ROV 206 via a physical (wire) link or via a wireless link. The wire link is preferably 

embedded inside the ROV umbilical 106. The wireless link can be an acoustic link.

15
The invention is not limited to the embodiment/s illustrated in the drawings. Accordingly it 

should be understood that where features mentioned in the appended claims are followed by 

reference signs, such signs are included solely for the purpose of enhancing the intelligibilîty of 

the claims and are in no way limitîng on the scope of the claims.
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CLAIMS

1. A subsea well intervention method implemented on a well (200) from a floating

vessel (100), said floating vessel not comprising a derrick, the method comprising the following 
stcps:

- connecting a blowout preventer module (202) onto a subsea tree (201),

- connecting a lubricator module (203) onto the blowout preventer module (202),

- connecting a power line (207) directly between a remotely operated vehicle (206) 

and the blowout preventer module (202) for powering the blowout preventer module, the 

remotely operated vehicle (206) being connected to a control unit (107) located on the floating 

vessel via a remotely operated vehicle umbilical (106),

- running down in water an assembly of a tool (205) and a pressure control 

head (204), said tool being suspended by a wire line (104) from a first crâne (101) of the floating 

vessel,

- running the tool (205) inside the lubricator module (203),

- connecting the pressure control head (204) onto the lubricator module (203),

- operating a test procedure of at least one of the pressure control head (204), the 

lubricator module (203) and the blowout preventer module (202) by the control unit (107) and 

via the remotely operated vehicle (206) and its power line (207),

- openîng valves of the blowout preventer module (202), and

- running the tool (205) down inside the well (200),

2. The method according to claim 1, wherein the test procedure is at least a pressure test

to ensure sealing performance of a main conduit inside the blowout preventer module (202), the 

lubricator module (203) and the pressure control head (204), before opening valves of the 
blowout preventer module that open said main conduit to the well.

3. The method according to claim 1 or claim 2, wherein the test procedure comprises;

- operating a first test (Tl) consisting of testing the blowout preventer (202) module 

via the remotely operated vehicle, after connecting the blowout preventer module onto a subsea 

tree,

- operating a second test (T2) of the lubricator module (203) and blowout preventer 

module (202) via the remotely operated vehicle, after connecting the lubricator module onto the
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blowout preventer module, and

-operating a third test(T3) of the the pressure control head (204), the lubrîcator 

module (203) and the blowout preventer module (202), after connecting the pressure control head 

onto the lubrîcator module, the tool (205) being inside a main conduit inside the lubrîcator 

module.

4. The method according to any one of daims 1 to 3, wherein, before running down in

water the assembly, the method comprises preparing the assembly on the floating vessel by:

- connecting the tool (205) to the wire line (104) from the fïrst crâne, vertically, 

above the floating vessel deck, the pressure control head (204) being above the tool (205) and the 

wire line passing through the pressure control head toward the tool, and

- using the first crâne to move the assembly above the sea for being able to run down 

in water said assembly.

5. The method according to any one of daims 1 to 3, wherein, before running down in

water the assembly, the method comprises preparing the assembly on the floating vessel by:

- enclosing the assembly inside a cage to maintain the assembly steady positioned 

inside said cage, said cage being located horizontally on the floating vessel deck,

- connecting the tool (205) to the wire line (104) from the fïrst crâne, the wire line 

passing through the pressure control head toward the tool,

- tïlting the cage enclosing the assembly into a vertical direction, and

- moving the assembly above the sea for being able to run down in water said 
assembly.

6. The method according to any one of daims 1 to 5, wherein the power line (207)

comprises a hydraulic line and an electrîc line.

7. A subsea well intervention method implemented on a well (200) from a floating

vessel (100), said floating vessel not comprising a derrick, the method comprising the following 

steps:

- connecting a blowout preventer module (202) onto a subsea tree (201 ),

- connecting a power line (207) direclly between a remotely operated vehicle (206) 

and the blowout preventer module (202) for powerïng the blowout preventer module, the
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remotely operated vehicle (206) being connected to a control unit (107) located on the floating 

vessel via a remotely operated vehicle umbilical (106),

- running down in water an assembly of a lubricator module (203), a pressure control 

head (204) and a tool (205), the pressure control head being connected to the lubricator module, 

the tool being inside the lubricator module and being suspended by a wire line (104) from a first 

crâne (101) of the floating vessel,

- connecting the lubricator module (203) of the assembly onto the blowout preventer 

module (202), the lubricator module including the tool,

- operating a test procedure of at least one of the pressure control head (204), the 

lubricator module (203) and the blowout preventer module (202) by the control unît (107) and 

via the remotely operated vehicle (206) and its power line (207),

- opening valves of the blowout preventer module (202), and 

- running the tool (205) down inside the well (200).

8. The method according to claim 7, wherein the test procedure is a pressure test to

ensure sealing performance of a main conduit inside the blowout preventer module (202), the 

lubricator module (203) and the pressure control head (204), the tool (205) being inside the main 

conduit in the lubricator module, and said pressure test being performed before opening valves of 

the blowout preventer module that open said main conduit to the well.

9. The method according to any one of claims 7 to 8, wherein, before running down in

water the assembly, the method comprises preparîng the assembly on the floating vessel by:

- enclosing lhe assembly inside a cage to maintaîn the assembly steady positioned 

inside said cage, said cage being located horizontally on the floating vessel deck,

- connecting the tool (205) to the wire line (104) from the first crâne, the wire line 

passing through the pressure control head toward the tool,

- tilting the cage enclosing the assembly into a vertical direction, and

- moving the assembly above the sea for being able to run down in water said 

assembly.

10. The method according to any one of claims 7 to 9, wherein the power line (207) 

comprises a hydraulîc line and an electric line.
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lï. The method according to any one of daims ] to JO, wherein the control unit (107) 

communicates with the remotely operated vehicle via a physicai link or via a wireless link.

12. The method according to claim 11, wherein the wireless link is an acoustîc link.
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A subsea well intervention method

ABSTRACT

A subsea well intervention method implemented on a well (200) from a floating vessel (100), 

said floating vessel not comprising a derrick, the method comprising a step of connecting a 

power line (207) directly between a remotely operated vehicle (206) and the blowout preventer 

module (202) for powering the blowout preventer module, the remotely operated vehicle (206) 

being connected to a control unit (107) located on the floating vessel via a remotely operated 
vehicle umbilical (106).
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