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A METHOD AND DEVICE FOR ESTABLISHING AN UNDERGROUND WELL

This invention relates to a method for establishing an

underground well, in particular a petroleum well. By

establishing is meant to drill, completely or partially, a

hole and further to line the hole, so that the wall of the

hole is sealed, and to place a completion string in the well

for production or injection. If a hole exists from earlier,

the method may also be used in order to line the hole or in

order to place a completion string, whereby the possibility

for downhole measuring and control is improved.

More particularly, the invention relates to a method, in

which a lining is transported into the borehole together with

the drilling tool and positioned in the borehole before the

drilling tool is pulled to the surface. The method is

particularly suitable for use in so-called deviated drilling,

in which the direction of the borehole may deviate

considerably from a vertical direction.



00
In addition, the method includes the positioning of a

completion string, maybe with integrated electric or optical

cables, and possibly with sensors and actuators for

completion of the well for production or injection. The

C- 5 invention also includes a device for practicing the method.

ND In the description, upper and lower refer to relative

00 positions when the tool is in a vertical borehole.

V) 10 When drilling an underground deviating borehole, it can be

difficult to have sufficient thrust transferred to a drill

bit. The reason may be that a substantial part of the weight

of the drill string and the weight of possible drill collars

placed above the drill bit is absorbed by friction between

the borehole wall and the drill string. It has turned out

that to move casing, for example, forward in a deviation

borehole can be difficult when relatively long and

approximately horizontal borehole portions are involved. The

reason for this is the considerable frictional forces, which

arise between the borehole and the casing as the casing is

being moved, and which have to be overcome.

Norwegian patent 179261 deals with a device, in which there

is arranged, above the drill bit, a piston sealingly movable

against the borehole. The fluid pressure in the borehole

exerts a force on the piston, which is arranged to move the

drill bit into the borehole. The document describes to a

limited degree the lining and completion of boreholes.

N:\Melbourne\Cases\Patent\62000-62999\P62063 .AU\Specis\080515 Bpeci amendments.doc 21/05/08



O A lower tool assembly includes a drilling tool of a kind

known per se, which is arranged to drill a borehole with a
U

larger diameter than the opening through which the

drilling tool can be moved. The lower tool assembly also

includes a driving motor for the drilling tool, necessary

valves and instruments for controlling the drilling tool.

It is advantageous also to provide the lower tool assembly
00

with logging tools for measuring positions, pressure and

CI formation parameters, and a blow-out preventer (BOP)

mounted on the return flow line for pressure control and

C1 in order to prevent a blow-out.

The lower tool assembly is connected to at least two pipe

conduits extending to the surface. A drill string in the

form of a double coiled tubing can be used with advantage,

in which a coiled tubing extends inside an outer coiled

tubing of a greater dimension, or there may be a dual

channel pipe of some other type or two coiled tubings side

by side. A drill string of this kind has at least two

separate conduits.

A drill string in the form of a double coiled tubing is

chosen as an example, but the method and device according

to the invention are also applicable for joined coilable

pipes and joined pipes which are not coiled.

The drill string extends from the lower tool assembly up

to the surface, the first coiled tubing conduit being used

for

H:\joannen\keep\2005219816 ReelWell.doc 4/12/06



WO 2005/085580 PCT/N02005/000082

pumping down drilling fluid whereas a second coiled tubing

conduit, maybe the inner conduit, is used for returning

drilling fluid and cuttings.

A casing, which is connected by its lower portion to the

s lower tool assembly, encircles the coiled tubing along its

length from the lower tool assembly upwards. The casing may

favourably be of a deformable and expandable kind by being

arranged to be plastically deformed and expanded both before

and after being positioned in the borehole. From here on, the

casing will be referred to as the expandable casing, even

though, in one form of method an embodiment may be chosen, in

which this pipe is not expanded.

An upper tool assembly encircles, in a movable and sealing

manner, the coiled tubing and is connected to the upper

portion of the expandable casing. The upper tool assembly

includes a displaceable packer sealing against the borehole

wall. This packer may possibly be expandable, it being

arranged to be expanded to seal against the borehole wall

controlled from the surface, for example by means of back

pressure on the packer. This packer may also have a built-in

controllable valve, which can allow flow past packers in

particular situation, for example when the drilling equipment

is lowered into the well.

The upper tool assembly may also include a rolling anchor,

which is arranged to absorb torques, for example from the

drilling tool. Further, the upper tool assembly may include

an expansion mandrel for the expansion of the casing. This

expansion mandrel may with advantage be provided with wheels



00

p or other forms of rotating devices arranged to reduce

friction and facilitate expansion of the expandable casing.

SSaid wheels may be used entirely or partially as a rolling

anchor in order to absorb the above-mentioned torques.

eC 5 According to one aspect of the present invention, there

is provided a running tool for drilling an underground

ID borehole, comprising a drilling tool, an expandable casing or

00 a sand screen, an expansion tool and a packer, which is

c- arranged to seal against the wall of the borehole, the

IV 10 drilling tool being releasably connected to a lower portion

Sof the expanding casing, and the packer being releasably

connected to an upper portion of the expanding casing.

According to another aspect of the present invention,

there is provided a running tool for drilling an underground

borehole, comprising a drilling tool, an expandable casing or

a sand screen, and a packer, which is integral with the

expandable casing or sand screen and is arranged to seal

against the wall of the borehole, the drilling tool being

releasably connected to a lower portion of the expanding

casing, and the expansion tool and the packer being

releasably connected to an upper portion of the expanding

casing.

According to yet another aspect of the present

invention, there is provided a method for establishing an

underground borehole and setting a casing in the borehole,

the method comprising:

placing a running tool at the bottom of the

borehole, the running tool having a drilling tool, an

expandable

N: telbourne\Cases\Patent\62000-62999\P62063.AU\Specia\o8osls speci amendments.doc 21/05/08



INO
O casing or a sand screen, an expansion tool and a packer,

which is arranged to seal against the wall of the
U

borehole;

drilling the borehole to the necessary length; and

setting the expandable casing or sand screen.

INO
The method for drilling and setting a casing in the

00
borehole includes lowering the running tool to the bottom

CI of the borehole, where a casing has already been set and

cemented. The fluid pressure in the annulus above the

CI upper tool assembly acts on the running tool, causing the

drilling tool to be pressed against the bottom of the

borehole, as the movable sealing packer of the upper tool

assembly seals against the set casing.

Drilling fluid is pumped from the surface through the

first pipe conduit down to the driving motor of the

drilling tool, which is preferably located in the lower

tool assembly. It is possible, however, for the driving

motor to be placed in the upper tool assembly. The torque

of the drilling tool may favourably be absorbed via the

expandable casing by friction against the bore wall or by

the rolling anchor, which is preferably located in the

upper tool assembly.

Return fluid and cuttings flow from the bottom of the hole

via the second pipe conduit to the surface. The inlet into

the second pipe conduit may be either at the centre of the

H:\joannem\keep\2005219816 ReelWell.doc 4/12/06
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drill bit and be directed in pipes through the lower tool

assembly, or it may be in an annulus behind the drill bit and

be directed through one or more channels and from there into

the second pipe conduit. When the return is through the

centre of the drill bit, this will also enable continuous

coring with return of the core to the surface in the liquid

flow up through the return conduit during drilling.

It is also possible to flush and place liquid externally to

the expandable casing. This may also be carried out by using

controllable valves in the lower tool assembly. Here may be

placed valves, which can be controlled from the surface.

These valves may direct liquid which is pumped from the

surface, to flow via the lower tool assembly and back to the

upper tool assembly in an annulus between the coiled tubing

and the expandable casing, in order then to flow back down to

the bottom of the hole on the outside of the expandable

casing. In this way this annulus may periodically or

continuously be washed clean of particles and possible gas.

Further it is possible to place cementation mass in the

annulus, which may subsequently be placed outside the

expandable casing, maybe in connection with expansion of the

pipe.

As the drilling tool extends the borehole, the running tool

is moved downwards until the upper portion of the expandable

casing approaches the lower portion of the set casing. If it

is chosen to expand the casing after drilling is finished,

this may be done with the following procedure: By increasing

the pressure in the borehole above the upper tool assembly to

a predetermined level, the upper tool assembly is released
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from the expanding casing, after which the expansion mandrel

is urged through the expanding casing. The expanding casing

is thereby expanded to its predetermined dimension.

Before a possible expansion of the casing, cementation mass,

which is pumped down from the surface, or which is most

preferably located in the expandable casing during the

drilling operation, can be directed into the annulus between

the expandable casing and the borehole wall.

During the expansion the drill string may favourably be kept

tightened in order to provide extra compression on the

expanding casing.

After a possible expansion, the lower tool string will be

disconnected from the lower portion of the expanding pipe,

after which the running tool may be pulled out of the

is borehole in order for it to be fitted with a new expandable

casing.

Preferably, the process is repeated several times with

desired lengths of casing until the desired drilling depth

has been reached. There are no or just insignificant

differences in diameter between the expanded lengths of

casing.

For drilling in a petroleum reservoir, casing may in some

well portions be replaced with flow-through sand screens of

an expandable or non-expandable kind.
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Energy and control signals may be transmitted to the device

by means of methods known per se, like downhole telemetry and

cable along the drill string.

The motor for driving the drill bit is supplied with energy

from the drill string, either via drilling fluid, which is

pumped from the surface, electrical energy through the drill

string, or chemically by fuel being carried down to the motor

from the surface, possibly through separate channels in the

drill string.

The drill string, casing and completion string may be of a

conventional kind made of steel of different qualities, or

they may be made of other materials, for example of a light

metal like aluminium, possibly in combination with an

antiwear coating and electrical insulation coating on the

inside and/or on the outside.

Using new materials in this way enables the drill string to

be lighter. The drill string may be made approximately

weightless in that, as circulation liquid inside the drill

string, there is used a liquid with a lower density than the

liquid located externally to the double drill string. In the

same way as the drill string, the casing and the completion

string may be a complete coilable pipe length, joined

coilable pipes or joined pipes, which are not coiled.

In an alternative embodiment, the transmission of electrical

power and transmission of signals may be effected in that at

least one pipe in the drill string has an electrical

insulating material applied on one or both sides, whereby at
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least one pipe is electrically insulated from the earth

potential. Thereby it will be possible to send considerable

amounts of electrical energy with relatively little loss

through the insulated pipe due to the relatively large

metallic cross-sectional area of the pipe. The good supply of

electrical energy may favourably be used for the transmission

of both effect and signals, as for example for driving a

downhole electric motor for the rotation and operation of the

drill bit. The electric conductor can also be used for

driving a downhole electric pump for pressure control of

return fluid, and for controlling downhole actuators, data

acquisition and telemetry to the surface.

Electric and/or optical conductors of relatively small cross-

sections for signal transmission between the surface and

sensors or actuators placed downhole in the drill string may

be placed in the insulating material. These signal

transmission cables may possibly be protected against wear,

for example by lying protected in a reinforced composite

material.

Permanent pipe strings like casing and completion strings can

also be used according to the method described above for

communication with downhole sensors and actuators with cables

built into a protective insulating material on the inside or

on the outside. Such permanent pipe strings will have

particular advantages, for example in the recovery of

petroleum, in which they may also easily be used for downhole

monitoring and control of production or injection. Involved

here may be a pipe string of the expanding casing kind which

is forced out and seals against the existing lining of the
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well, thereby also helping to ensure tightness and also to

increase the strength of the lining of the well. It may also

be a string of the same kind, but which is not expanded and

which may be fixed by cementation in the borehole, in this

way becoming part of the lining in the well.

Together with downhole sensors and actuators the above-

mentioned string, with cables built into a protective

insulating material on the inside or on the outside, may be

pullable and be set in the well without cementation. This

string, possibly in combination with a downhole packer

element, will thereby make up a pullable completion string

which enables monitoring and control of the production and

injection in different zones.

It is advantageous to provide the inside of the external

drill pipe with an electrical insulating material, in which

signal cables are extended. In this way there may be provided

in the drill string a possibility for electrical

communication, and for the outer pipe of the drill string to

be used subsequently as a so-called completion string.

The method and the device according to the invention offer

advantages through efficient establishing of wells, as

regards both on-land wells and subsea wells. Particular

advantages are achieved in establishing subsea wells because

the riser is built into the drill string, that is to say in

principle it is not imperative to have an outer pipe round

the drill string, or an extra pump device for return

transport of the drilling fluid from the sea floor to the sea
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surface. This means particular advantages in great sea depths

because of weight saving.

The method and the device also offer advantages through

increased safety during drilling, as an extra barrier can be

established for well control. The drilling fluid above the

upper tool assembly may favourably be a so-called kill fluid,

that is to say it has a specific gravity which is chosen to

be such that the pressure within the well will always be

greater than the pore pressure in the surrounding formation

i0 and therefore represents a well control barrier. A BOP (Blow-

Out Preventer) at the top of the well is another form of well

control barrier.

According to this method, a novel well control barrier is

formed by the movable packer of the upper tool assembly in

combination with a preferably fail-safe valve on the return

flow pipe, said valve being integrated in the lower tool

assembly and controllable from the surface. These elements

represent an additional barrier for preventing uncontrolled

flow of formation fluid into the well in given situations.

These elements also offer increased safety and control, for

example in under-balanced drilling, as it enables controlled

production from the well during drilling.

On the background of what has been mentioned above, the

drilling fluid, which is circulated, may be designed with a

very low density without this making the drilling safety

suffer. The method and the device according to the invention

thus enable improved monitoring and control of the pressure

within the open hole of the well.
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In connection with the use of a light-weight drill string

with buoyancy, as described above, this method permits

drilling of particularly far-reaching and deep holes. This

may give more efficient draining of fields for the recovery

of petroleum. It may also be advantageous in other

application areas, as for example in connection with the

recovery of geothermal energy. An approximately weightless

drill string will also allow a drilling ship to be less

demanding as to accurate positioning and response time on

drift, and enables simplified heave compensation in the

drilling of a subsea well in that heave is compensated

through flexing of the drill string.

For a subsea well the drill string may extend through the

open sea, or it may be directed from the sea floor to the

surface through a guide pipe, which may be filled with water

or drilling fluid of a desired density. This guide pipe

itself may also have integrated floating elements, so that it

does not itself represent any great load in the form of

forces exerted on the drilling vessel.

In what follows is described a non-limiting example of a

preferred method and embodiment visualized in the

accompanying drawings, in which:

Figure 1 shows schematically a well, which is being

established by means of a vessel located on the sea surface;

Figure 2 shows schematically, and on a larger scale, a

running tool, which is placed at the lower end portion of a

borehole;
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Figure 3 shows schematically the running tool after the

borehole has been drilled further, so that the upper end

portion of the expanding casing corresponds with the lower

end portion of a previously set casing;

Figure 4 shows schematically the running tool as the

expandable casing is expanded to its expanded diameter;

Figure 5 shows schematically the expandable casing as

expansion is completed, the lower tool assembly being pulled

up through the expanded casing;

Figure 6 shows schematically the running tool on a larger

scale; and

Figure 7 shows a well, in which there are placed a

reinforcing casing and a completion string.

In the drawings the reference numeral 1 identifies a running

tool including a lower tool assembly 2, an upper tool

assembly 4, an expandable casing 6 extending between the

upper and lower tool assemblies 4, 2, and a double coiled

tubing 8 extending from the lower tool assembly 2 to the

surface.

The running tool 1 is placed in a borehole 10, which is

provided with a casing 12.

The lower tool assembly 2, see figure 5, includes a drilling

tool 14 of a kind known per se, which is of such

configuration that it may be moved through an opening of a
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smaller diameter than the diameter of the borehole 10 which

the drilling tool 14 is arranged to drill. A motor 16 drives

the drilling tool 14, see figure 6.

Drilling fluid and cuttings can flow to the surface via a

return inlet 22 in the lower tool assembly 2 connected to a

second pipe conduit 24 of the double-coiled tubing 8.

Alternatively, the return inlet 22 may be at the centre of

the drill bit (not shown in the figure) in order also to

transport cores from the bottom of the hole directly into the

second pipe conduit 24.

The lower tool assembly 2 is releasably connected to the

lower portion of the expanding casing 6, for example by means

of lower shear pins 26.

The double-coiled tubing 8 extends sealingly and movably

through the upper tool assembly 4. In this preferred

embodiment the upper tool assembly 4 includes a movable

packer 28 sealing against the casing 12, a rolling anchor 

and an expansion tool 32. The components 28, 30 and 32 are

each known per se and are not described in further detail.

The upper tool assembly 4 is releasably connected to the

upper end portion of the expanding casing 6, for example by

means of upper shear pins 34.

After the running tool 1 has been assembled on the surface,

it is sluiced into the borehole 10 possibly through a riser

36 and wellhead valves 38. Subsequently the running tool 1

may be moved down into the borehole by gravity forces or by
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fluid being pumped into the borehole 10 above the upper tool

assembly 4, the packer 28 sealing against the casing, and by

the fluid pressure acting on the upward-facing area of the

tool assembly 4. The fluid located below the running tool 1

can be drained to the surface through the second pipe conduit

24 of the double-coiled tubing 8. The draining from the

running tool 1 to the surface can be improved by means of a

not shown, preferably electrically driven booster pump in the

lower tool assembly 2.

When the drilling tool 14 of the running tool 1 hits the

bottom of the borehole 10, see figure 2, the drilling tool 14

is set in a manner known per se to drill at a desired

diameter, after which the motor 16 is started. The torque of

the drilling tool 14 is absorbed via the expanding casing 6

is by the rolling anchor 30 of the upper tool assembly 4.

The feed pressure of the drilling tool 14 against the bottom

of the borehole 10 can be adjusted by adjusting the fluid

pressure against the topside of the upper tool assembly 4.

This feed pressure can also be adjusted by changing the

density or flow rate of the circulating drilling fluid, or it

can be adjusted by means of a not shown pump, as described

above.

After a distance corresponding to the length of the

expandable casing 6 has been drilled, so that the end portion

of the expanding casing 6 corresponds with or approaches the

lower end portion of the casing 12, see figure 2, the

drilling is stopped.



\O
If desirable, the expandable casing 6 may be provided

CI internally with cementation mass, which is forced, during

U
Sthis part of the operation, into an annulus 40 between the

expandable casing 6 and the borehole 10, or the annulus 

may be flushed.

The pressure of the fluid above the upper tool assembly 4

00 0 is increased, so that the upper shear pins 34 break, after

C-i which the expansion tool 32 is moved down the expandable

casing 6. The expandable casing 6 is thereby given a

desired, expanded diameter.

As the expansion tool hits the lower tool assembly 2, the

lower shear pins 26 break, whereby the lower tool assembly

2 is released from the expandable casing 6. The running

tool 1 with the exception of the expandable casing 6, is

then pulled up from the borehole 10, see figure 

In figure 4 is shown that the entire upper tool assembly 4

is moved into the expandable casing 6 together with the

expansion tool 32. In an alternative embodiment not shown,

parts of the upper tool assembly 4, for example the

rolling anchor 30, may be left at the upper portion of the

expandable casing during the expansion operation.

After the drilling to the desired drilling target has been

completed, one or repeated actions of reinforcement of the

casing 12 in the well may be carried out by expansion of a

reinforcement casing 42, which may form the entire length

of the well or parts thereof, against the casing 12

already standing in the borehole. Alternatively, the

reinforcement casing 42 can be cemented to the casing 12.

This reinforcement casing 42 which makes the casing 12 be

1i:\joannem\keep\2005219816 ReelWell.doc 4/12/06



reinforced, may favourably be provided with built-in

CI electrical or optical cables 44, and not shown downhole

U
Ssensors and actuators for monitoring and controlling

production or injection. This reinforcing operation may be

repeated in order to increase the strength of the lining

of the borehole 10 to the desired level.

00
After the lining of the borehole 10 has been completed,

C-i there is placed, preferably when production wells are

involved, a pullable completion string 46 in the borehole

1 i0. This completion string 46 may, in the same was as the

reinforcement casing described above, be provided with

built-in electrical or optical cables 44, and not shown

downhole sensors and actuators.

The completion string 46 is preferably provided with at

least one downhole packer 48 which is arranged to seal

against the casing 12, possibly the reinforcement casing

42, in order thereby to isolate the annulus between the

completion string 46 and the casing 12 in at least one

well zone 

If it is desirable to drain from or inject into several

well zones 50 simultaneously, it is advantageous for the

completion string 46 to be provided with two or more

conduits, in the same way as for the drill string 8.

The establishing of the borehole 10 is carried out by

means of a vessel 60 on the sea surface 62; see figure 1,

the vessel 60 being provided with drilling equipment 64.

The drill string 8 is typically reeled onto a drum, not

shown, on the vessel 60 before being moved down into the

borehole 

1H:\joanne\keep\2005219816 ReelWell.doc 4/12/06



cl The drill string 8 can be disposed freely in the sea, or

U
Sit may be encapsulated in a riser 66. The riser 66 may be

provided with floating elements, not shown.

In the claims which follow and in the preceding

description of the invention, except where the context
00 requires otherwise due to express language or necessary

implication, the word "comprise" or variations such as

I 1 0 "comprises" or "comprising" is used in an inclusive sense,

i.e. to specify the presence of the stated features but

not to preclude the presence or addition of further

features in various embodiments of the invention.

It is to be understood that, if any prior art publication

is referred to herein, such reference does not constitute

an admission that the publication forms a part of the

common general knowledge in the art, in Australia or any

other country.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

S1. A method for establishing an underground borehole and

setting a casing in the borehole, the method comprising:

placing a running tool at the bottom of the borehole,

the running tool having a drilling tool, an expandable

NO casing or a sand screen, an expansion tool and a packer,

00 which is arranged to seal against the wall of the

borehole;

drilling the borehole to the necessary length; and

Ssetting the expandable casing or sand screen.

2. A method as claimed in claim 1, further comprising

removing the running tool from the borehole such that the

expandable casing or sand screen remains in the borehole.

3. A method as claimed in claim 2, wherein removing the

running tool further involves moving the running tool

forward towards the bottom of the borehole by increasing

fluid pressure in the borehole above the running tool.

4. A method as claimed in claim 3, further comprising

draining fluid in the borehole below the running tool to

the surface through a second pipe conduit.

A method as claimed in claim 4, wherein a downhole

pump is provided for draining fluid in the borehole below

the running tool.

A method as claimed in any one of claims 1 to 

further comprising:

pumping a cementation mass into or via the

expandable casing or sand screen and directing the
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\O
cementation mass into an annulus between the expandable

casing or sand screen and the borehole.
U

7. A method as claimed in any one of claims 1 to 6,

further comprising inserting a reinforcement casing into

an outer casing of the borehole, and connecting the

IND reinforcement casing to the outer casing.

00

8. A method as claimed in claim 7, further comprising

V) 10 expanding the reinforcement casing such that it is fixed

Sto the outer casing.

9. A method as claimed in claim 7, wherein the

reinforcement casing is fixed into the outer casing by

cementation.

A method as claimed in any one of claims 1 to 9,

wherein the running tool is connected to one end of a

drill string, and the method further comprises circulating

a liquid in the drill string, the liquid having a lower

density than the liquid on the outside of the drill

string.

11. A method as claimed in claim 10, wherein drilling the

borehole involves forming a cylindrical drill core that

transporting the core to the surface by the liquid flow

through a return conduit in the drill string.

12. A method as claimed in any one of claims 1 to 11,

further comprising running a completion string in the

borehole subsequent to setting the expandable casing or

sand screen.
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13. A running tool for drilling an underground borehole,

CI comprising a drilling tool, an expandable casing or a sand
U

screen, an expansion tool and a packer, which is arranged

to seal against the wall of the borehole, the drilling

tool being releasably connected to a lower portion of the

expandable casing or sand screen, and the expansion tool

and the packer being releasably connected to an upper
00

portion of the expandable casing or sand screen.

14. A running tool as claimed in claim 13, wherein the

C running tool is connected to the surface by a drill

string.

A running tool as claimed in claim 14, wherein the

drill string is in the form of a double coiled tubing.

16. A running tool as claimed in any one of claims 13 to

wherein the running tool is provided with a rolling

anchor.

17. A running tool as claimed in any one of claims 13 to

wherein the expansion tool is provided with rollers,

which are arranged to reduce sliding friction and work, at

the same time, as a rolling anchor.

18. A running tool as claimed in any one of claims 13 to

17, wherein the running tool is arranged to communicate

with the surface through at least one pipe conduit.

19. A running tool as claimed in claim 18, wherein the

drilling tool is driven by a drilling motor, which is

supplied with pressurized fluid from the surface via the

at least one pipe conduit.
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cI 20. A running tool as claimed in claim 18, wherein the

U
Sdrilling tool is driven by a drilling motor, which is

supplied with electrical energy from the surface via the

at least one pipe conduit.

21. A running tool as claimed in claim 18, wherein the at
00 0 least one pipe conduit, the expandable casing or sand

C-i screen or a completion string is electrically insulated

from the earth potential by means of an electrical

(Ni insulating material and thereby arranged to transmit, via

the metal of the respective pipe, energy and signals.

22. A running tool as claimed in claim 21,

characterized in that electrical or optical wires are

disposed in the electrical insulating material.

23. A running tool as claimed in claim 14, wherein the

drill string is made of light metal.

24. A running tool as claimed in claim 14, wherein the

drill string is reinforced with fibre composites.

A running tool as claimed in claim 14, wherein the

drill string, the expandable casing or sand screen and a

completion string are windable and arranged to be stored

on pipe reels on the surface before being reeled down into

the borehole.

26. A running tool as claimed in claim 14, wherein the

device is placed on a floating vessel for the drilling of

a well in the sea floor, the drill string being extended

through the open sea.
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27. A running tool as claimed in claim 26, wherein the

drill string extends through a riser from the sea floor to

the vessel, the riser being provided with floating

elements.

c- 

28. A running tool as claimed in claim 27, wherein the
\O

riser is telescopic and thereby arranged to allow the
00

C vessel some drift from its position above the well.

In
S 10 29. A running tool for drilling an underground borehole,

Ci comprising a drilling tool, an expandable casing or a sand

screen, and a packer, which is integral with the

expandable casing or sand screen and is arranged to seal

against the wall of the borehole, the drilling tool being

releasably connected to a lower portion of the expandable

casing or sand screen, and the packer being releasably

connected to an upper portion of the expandable casing or

sand screen.

30. A method for establishing an underground borehole and

setting a casing in the borehole substantially as herein

described with reference to the accompanying drawings.

31. A running tool for drilling an underground

borehole substantially as herein described with reference

to the accompanying drawings.
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