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(57) A downhole driving unit for propelling a tool (1)
forward in a well and/or for providing weight on a bit while
performing an operation, comprising a tool body (3), an
electric motor (4) operating at a rotational speed and pow-
ered by a wireline, a plurality of projectable arm assem-
blies (6) connected in a first arm end with the tool body,
a plurality of wheels (8) for contacting a wall of the well,
each wheel comprising a hydraulic motor (10) for rotation

DOWNHOLE SELF-PROPELLING WIRELINE TOOL

of the wheel, each arm assembly being at a second arm
end connected with one of the plurality of wheels, and a
first hydraulic pump (12) driven by the electric motor for
generation of a first fluid pressure for projection of the
plurality of projectable arm assemblies, wherein the
downhole driving unit further comprises a hydraulic sec-
tion (15) comprising a first controllable valve controlling
the first fluid pressure.
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Description

[0001] The present invention relates to a downhole
self-propelling wireline tool for propelling a tool forward
in a well and/or for providing weight on a bit while per-
forming an operation. The present invention also relates
to a downhole system.

[0002] Downhole intervention operations such as
cleaning, milling, logging or sliding sleeves are often per-
formed by means of a self-propelling driving unit propel-
ling the operational tool forward in the well. When logging,
the speed of the driving unit needs to be very constant
over several kilometres, and in other operations the
weight on bit (WOB) during a milling operation several
kilometres down the well needs to be constant. While
propelling the tool forward in the well, the driving unit also
needs to pull the wireline with it, and as the tool is driven
further and further down the well, the power for pulling
the wireline increases. Thus, in existing driving units the
speed in the last part of the well is calculated based on
the power available in the last part of the well for pulling
the wireline and for keeping a certain speed, and the
driving unit is adjusted at surface to drive the calculated
speed, even though more power is available in the first
part of the well where less power is needed for pulling
the wireline as the wireline is shorter. The driving unit,
therefore, does not use all power available in the first part
of the well since the driving unit can only be adjusted at
surface to drive one predetermined speed. In some more
developed driving units, the driving unit has a first driving
section and a second driving section, and when driving
in the first part of the well the second driving section is
turned off so that all power is distributed to the first driving
section, and in this way the driving unit is capable of driv-
ing at a higher speed than when both driving sections
are activated. Such driving units are to drive at two dif-
ferent speeds.

[0003] Itis an object of the present invention to wholly
or partly overcome the above disadvantages and draw-
backs of the prior art. More specifically, it is an object to
provide an improved downhole self-propelling wireline
tool being able to drive at more varying speed than in the
known solutions.

[0004] The above objects, together with numerous oth-
er objects, advantages and features, which will become
evident from the below description, are accomplished by
a solution in accordance with the present invention by a
downhole self-propelling wireline tool for propelling a tool
forward in a well and/or for providing weight on a bit while
performing an operation, comprising:

- atool body,

- anelectric motor operating at a rotational speed and
powered by a wireline,

- a plurality of projectable arm assemblies movably
connected at a first arm end with the tool body and
projectable from the tool body by means of a first
fluid having a first fluid pressure,
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- aplurality of wheels for contacting a wall of the well,
each wheel comprising a hydraulic motor for rotation
of the wheel and to provide a self-propelling move-
ment, each wheel being connected with a second
arm end of one of the arm assemblies,

- afirsthydraulic pump driven by the electric motor for
generation of a second fluid pressure for driving the
hydraulic motor(s) rotating the wheel(s), and

- a first pressure sensor measuring the second fluid
pressure, such as continuously measuring the sec-
ond fluid pressure,

wherein the downhole self-propelling wireline tool further
comprises a hydraulic section comprising a first control-
lable valve controlling the first fluid pressure based on
the second fluid pressure.

[0005] By having a first controllable valve controlling
the first fluid pressure based on the second pressure, the
wheels are not pressed more outwards than needed. The
higher the second pressure is, the higher the first pres-
sure needs to be. When having a low second pressure,
thefirst pressure is then adjusted to match the low second
pressure so that power is not wasted on providing a first
fluid pressure higher than needed. Furthermore, if the
first fluid pressure is higher than the optimal first fluid
pressure matching the present second fluid pressure,
then too much friction to the wall of the well is provided
compromising the maximum available velocity of the
downhole driving unit.

[0006] The downhole self-propelling wireline tool may
be a hydraulically driven downhole self-propelling wire-
line tool such as a downhole wireline tractor.

[0007] Furthermore, the first hydraulic pump may gen-
erate the first fluid pressure for projection of the plurality
of projectable arm assemblies.

[0008] In addition, the downhole self-propelling wire-
line tool may further comprise a second hydraulic pump
for generation of the first fluid pressure for projection of
the plurality of projectable arm assembilies.

[0009] Also, the hydraulic section may further com-
prise a second controllable valve controlling the second
fluid pressure.

[0010] Additionally, the downhole self-propelling wire-
line may further comprise a compensator for providing a
predetermined overpressure in the tool.

[0011] Moreover, the downhole self-propelling wireline
tool may further comprise a surface readout module for
sending measured tool parameters, such as the first fluid
pressure, the second fluid pressure, the operational ro-
tational speed of the electric motor to surface, or the mo-
tor output torque.

[0012] In addition, the downhole self-propelling wire-
line tool may further comprise an electric control unit for
controlling the rotational speed of the electric motor.
[0013] Further, the electric motor may be a first electric
motor.

[0014] Also, the electric control unit may comprise a
master and/or a motor driver or voltage invertor.
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[0015] Furthermore, the electric motor may comprise
a motor driver measuring an operational rotational speed
of the electric motor.

[0016] Additionally, the electric control unit may be
configured to determine a motor output torque of the elec-
tric motor.

[0017] Moreover, the electric control unit may be con-
figured to measure the three phases in the motor and
determine the output torque of the motor by measuring
current in the three phases in the electric motor.

[0018] In addition, the electric control unit may com-
prise the motor driver.

[0019] Also, the electric control unit may be configured
to determine a maximum allowable motor rotational
speed based on the motor output torque.

[0020] Furthermore, the electric control unit may be
configured to compare the operational rotational speed
with the maximum allowable motor rotational speed.
[0021] Additionally, the electric control unit may be
configured to adjust the operational rotational speed of
the electric motor based on the comparison in order to
adjust the first speed to a second speed if the operational
rotational speed is higher than the maximum allowable
motor rotational speed.

[0022] Moreover, the electric control unit may com-
prise a capacitor functioning as an energy storage or ac-
cumulator.

[0023] Also, the hydraulic section may further com-
prise a second pressure sensor.

[0024] In addition, the hydraulic section may be con-
figured to measure the first and second fluid pressures
by means of the first pressure sensor and the second
pressure sensor and to control the valves based on the
measured fluid pressures.

[0025] Further, the hydraulic section may measure a
fluid pressure for rotating the wheels being the second
fluid pressure, a first fluid pressure for projecting the arm
assemblies, and/or a third fluid pressure in the compen-
sator.

[0026] Also, the downhole self-propelling wireline tool
may further comprise a second electric motor driving a
second hydraulic pump, the first electric motor driving
the first hydraulic pump.

[0027] Additionally, the second hydraulic pump may
generate a third fluid pressure for projection of a second
plurality of projectable arm assemblies.

[0028] Furthermore, the second hydraulic pump may
generate a fourth fluid pressure for driving the hydraulic
motor(s) rotating a second plurality of wheels.

[0029] Moreover, the second hydraulicpump may gen-
erate a third fluid pressure for projection of a second plu-
rality of projectable arm assemblies, the second hydraulic
pump generating a fourth fluid pressure for driving the
hydraulic motor(s) rotating a second plurality of wheels.
[0030] In addition, the hydraulic section may be a first
hydraulic section.

[0031] Also, the downhole self-propelling wireline tool
may further comprise a second hydraulic section com-
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prising a third controllable valve controlling the third fluid
pressure and a fourth controllable valve controlling the
fourth fluid pressure.

[0032] Additionally, the controllable valve(s) may be
electronically adjustable/controllable.

[0033] Furthermore, the controllable valve(s) may be
electronically controllable by means of the electric control
unit.

[0034] Moreover, the first controllable valve and the
second controllable valve may be electronically control-
lable by means of the electric control unit.

[0035] Further, the third controllable valve and the
fourth controllable valve may be electronically controlla-
ble by means of the electric control unit.

[0036] In addition, the electric control unit may be ar-
ranged in the tool body.

[0037] Also, the hydraulic section may be arranged in
the tool body.

[0038] Moreover, the electric motor(s) may be a syn-
chron motor(s).

[0039] Additionally, the electric control unit may further
comprise a voltage control unit.

[0040] Furthermore, the electric control unit may fur-
ther comprise an electric current measuring unit.

[0041] In addition, the electric control unit may further
comprise an electric voltage measuring unit.

[0042] Further, the electric control unit may control the
controllable valve(s) based on the measured electric cur-
rent and/or the measured electric voltage by the electric
control unit.

[0043] Also, the controllable valve(s) may be a control-
lable pressure relief valve(s).

[0044] Moreover, the downhole self-propelling tool
may further comprise a machining tool for performing a
machining operation and a compression sub comprising
a load cell adjacent the machining tool.

[0045] The invention furter relates to a tool string com-
prising two the downhole self-propelling wireline tools
mounted as one wireline tool string, where each down-
hole self-propelling wireline tool has a separate electric
control unit, a separate electric motor, one or two hydrau-
lic pumps, a hydraulic section, and one or more drive
sections.

[0046] Furthermore, the tool string may comprise afirst
downhole self-propelling wireline tool according to any
of the preceding claims, and a second downhole self-
propelling wireline tool comprising

- atool body,

- a second electric motor operating at a rotational
speed and powered by a wireline,

- a plurality of projectable arm assemblies movably
connected at a first arm end with the tool body and
projectable from tool body by means of a first fluid
having a third fluid pressure,

- anplurality of wheels for contacting a wall of the well,
each wheel comprising a hydraulic motor for rotation
ofthe wheel and provide a self-propelling movement,
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each wheel being connected with a second arm end
of one of the arm assembilies,

- aatleast one second hydraulic pump driven by the
second electric motor for generation of a fourth fluid
pressure for driving the hydraulic motor(s) rotating
the wheel(s), and

- a pressure sensor measuring the fourth fluid pres-
sure, such as continuously measuring the fourth fluid
pressure,

wherein the second downhole self-propelling wireline
tool further comprises a second hydraulic section com-
prising a third controllable valve controlling the third fluid
pressure based on the fourth fluid pressure, the first
downhole self-propelling wireline tool being in one end
connected with the wireline and in another end with the
second downhole self-propelling wireline tool.

[0047] Finally, the present invention also relates to a
downhole system comprising the downhole self-propel-
ling wireline tool, the wireline, and a user interface at
surface for controlling at least part of the downhole self-
propelling wireline tool.

[0048] The invention and its many advantages will be
described in more detail below with reference to the ac-
companying schematic drawings, which for the purpose
of illustration show some non-limiting embodiments and
in which:

Fig. 1 shows a downhole self-propelling wireline tool
according to the invention having two wheel sections
driven by one electric motor and one hydraulic pump,

Fig. 2 shows another downhole self-propelling wire-
line tool according to the invention having two wheel
sections driven by one electric motor and two hy-
draulic pumps,

Fig. 3 shows yet another downhole self-propelling
wireline tool according to the invention having two
wheel sections, each wheel section being driven by
one electric motor and one hydraulic pump,

Fig. 4 shows yet another downhole self-propelling
wireline tool comprising a compression sub and an
operational tool for performing an operation in the
well, such as milling with a bit,

Fig. 5 shows a downhole self-propelling wireline tool
control method with some optional steps, and

Fig. 6 shows a graph of the power curve in relation
to the pull force and the speed of the tool.

[0049] Allthe figures are highly schematic and not nec-
essarily to scale, and they show only those parts which
are necessary in order to elucidate the invention, other
parts being omitted or merely suggested.

[0050] Fig. 1shows adownhole self-propelling wireline
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tool 1 for propelling a tool forward in a well 2 and may be
also for providing weight on a bit 39 while performing an
operation, as shown in the tool 1 of Fig. 4. The downhole
self-propelling wireline tool comprises a tool body 3, and
an electric motor 4 operating at a rotational speed and
powered by a wireline 5. The downhole self-propelling
wireline tool further comprises a plurality of projectable
arm assemblies 6 movably connected at a first arm end
7 with the tool body and projectable from the tool body
by means of a first fluid having a first fluid pressure, and
a plurality of wheels 8 for contacting a wall 9 of the well,
each wheel comprising a hydraulic motor 10 for rotation
of the wheel and to provide a self-propelling movement,
each wheel being connected with a second arm end 11
of one of the arm assemblies. The electric motor is con-
figured to drive a first hydraulic pump 12 for generation
of a second fluid pressure for driving the hydraulic mo-
tor(s) rotating the wheel(s). The downhole self-propelling
wireline tool 1 is connected to a second end 47 of the
wireline 5, a first end of the wireline being connected to
a power supply (not shown) at the surface or seabed.
The downhole self-propelling wireline tool further com-
prises a pressure sensor 49 continuously measuring the
second fluid pressure, and a hydraulic section 15 com-
prising a first controllable valve 16 controlling the first
fluid pressure based on the second pressure.

[0051] By having a first controllable valve controlling
the first fluid pressure based on the second pressure, the
wheels are not pressed more outwards than needed. The
higher the second pressure is, the higher the first pres-
sure needs to be in order to propel the downhole self-
propelling wireline tool 1 forward in the well in the most
optimal manner. When having a low second pressure,
thefirst pressure is then adjusted to match the low second
pressure so that power is not wasted on providing a first
fluid pressure higher than needed. Furthermore, if the
first fluid pressure is higher than the optimal first fluid
pressure matching the present second fluid pressure,
then too much friction to the wall of the well is provided
compromising the maximum available velocity of the
downhole driving unit.

[0052] InFig. 1, the first hydraulic pump generates the
first fluid pressure for projection of the plurality of project-
able arm assemblies and in Fig. 2, the downhole self-
propelling wireline tool further comprises a second hy-
draulic pump 14 for generation of the first fluid pressure
for projection of the plurality of projectable arm assem-
blies. The downhole self-propelling wireline tool 1 further
comprises an electric control unit 18 and a cable head
44 for connecting the tool to the wireline 5.

[0053] Asshownin Fig. 1, the hydraulic section 15 fur-
ther comprises a second controllable valve 17 controlling
the second fluid pressure. The controllable valve(s)is/are
electronically adjustable. The downhole self-propelling
wireline tool 1 has two wheel sections 30 where one is
rotated 90 degrees in relation to the other in order cen-
tralise the tool in the well. In another operations where
centralisation is not important, the downhole self-propel-



7 EP 4 163 471 A1 8

ling wireline tool only has one drive section 30, as shown
in Fig. 2. Such operation could be a milling or grinding
operation, in which the downhole self-propelling wireline
tool comprises an operational tool as shown in Fig. 2.
[0054] The downhole self-propelling wireline tool 1 fur-
ther comprises a compensator 35 for providing a prede-
termined overpressure in the tool so that the well fluid
does not enter into the tool and jeopardise the function
of the tool, and so that the dirtier well fluid is not mixed
with the hydraulic fluid in the tool.

[0055] InFig. 1, the electric control unit 18 controls the
rotational speed of the electric motor and thus also the
rotational speed of the pump and the tool speed of the
downhole self-propelling wireline tool 1 along the longi-
tudinal extension of the well as the pump generates a
fluid flow into the wheels. In the beginning of the well,
closest to the top of the well, the downhole self-propelling
wireline tool 1 requires very little force for pulling the wire-
line 5 along with the tool, but as the downhole self-pro-
pelling wireline tool 1 proceeds down the well, the tool 1
requires an increasing amount of force for pulling the
wireline. As the force increases, the wheels need a higher
pressure to rotate and the pump thus need more rota-
tional force, i.e. motor output torque, from the motor. The
wirelines used for intervention operations where such
downhole self-propelling wireline tool 1 is used are rated
to a maximum current limit depending on the length and
other wireline parameters. Thus, it is important that such
current limit is not exceeded. Knowing of the voltage ei-
ther by way of assumption, calculation or measurement,
the power limit P of the operationis known, and this power
limit is shown in Fig. 6. When the motor output torque
increases, the current demand increases corresponding-
ly, and when the current limit is reached, the downhole
self-propelling wireline tool 1 needs to decrease its
speed, i.e. move along the power limit curve in Fig. 6.
This is performed in several ways where one very simple
way is illustrated in Fig. 5.

[0056] InFig.5, a method 100 for controlling the down-
hole self-propelling tool 1 is illustrated. The method com-
prises running 110 a downhole self-propelling wireline
tool 1 into a wellbore, supplying 120 electric power to the
downhole self-propelling wireline tool to operate the
downhole self-propelling wireline tool at a first speed to
urge the downhole self-propelling wireline tool through
the wellbore at a first force, then determining 130 a motor
output torque of the motor, and determining 140 a max-
imum allowable motor rotational speed based on the mo-
tor output torque, for comparing 150 the operational ro-
tational speed with the maximum allowable motor rota-
tional speed. The control method further comprises ad-
justing 160 the operational rotational speed of the electric
motor based on the comparison in order to adjust the first
speed to a second speed if the operational rotational
speed is higher than the maximum allowable motor ro-
tational speed.

[0057] Hereby, a very simple way of adjusting the
speed of the hydraulically driven downhole self-propel-
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ling wireline tool is provided, as only the motor is adjusted
to limit the speed, and the more complex hydraulic sec-
tion merely adjusts the first controllable valve 16 for con-
trolling the first fluid pressure based on the second pres-
sure, thus optimising that enough power is submitted to
project the wheel arms, but not more than needed. The
speed of the hydraulically driven downhole self-propel-
ling wireline tool is thus adjusted continuously using all
available power i.e. below the current limit either for driv-
ing at a maximum speed or at the required force and the
corresponding maximum allowable speed, and the hy-
draulically driven downhole self-propelling wireline tool
is able to drive at maximum speed until the force to pull
the wireline increases to a first force at the power limit
curve above which first force the speed of the rotational
speed of the electric motor needs to be reduced so that
the current limit is not exceeded. The hydraulically driven
downhole self-propelling wireline tool is thus controlled
to continuously adjust its speed to a maximum without
exceeding the current limit for the wireline. By having a
first controllable valve controlling the first fluid pressure
based on the second pressure, the continous control of
the hydraulically driven downhole self-propelling wireline
tool is optimised even further so no power is wasted on
projected the arm assemblies out towards the wall of the
well other than what is needed for an optimal friction be-
tween the wheels and the wall to drive the hydraulically
driven downhole self-propelling wireline tool forward.

[0058] In Fig. 6, the maximum speed of the hydrauli-
cally driven downhole self-propelling wireline tool is
based on the maximum allowed rotational speed of the
electric motor, and the maximum force is based on the
minimum allowed rotational speed of the electric motor.
[0059] The electric control unit 18 comprises a motor
driver 28, a master and/or or voltage invertor. The electric
control unit 18 determines 145 or the motor driver 28
measures 145a an operational rotational speed of the
electric motor, and the motor driver 28 is configured to
measure 125 current over the three phases in the motor
for the electric control unit to determine 130 a motor out-
put torque of the electric motor. The electric control unit
is configured to determine 140 a maximum allowable mo-
tor rotational speed based on the motor output torque
and to compare 150 the operational rotational speed with
the maximum allowable motor rotational speed and then
adjust 160 the operational rotational speed of the electric
motor based on the comparison in order to adjust the first
speed to a second speed if the operational rotational
speed is higher than the maximum allowable motor ro-
tational speed. Optionally, determining 140 a maximum
allowable motor rotational speed based on the motor out-
put torque is also based on pre-set values 142 for a max-
imum power or a maximum current. Furthermore, the
electric control unit 18 may measure 135 a current de-
mand/input of the motor and measure 135b a voltage
input at the electric motor; and determining 140 a maxi-
mum allowable motor speed based on the motor output
torque may thus also be also based on a measured cur-
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rent and a measured voltage at the electric motor.
[0060] By measuring the actual current demand and
the voltage at the electric motor, the maximum allowable
motor speed can be determined more precisely as the
efficiency of the electric motor varies depending on the
operational rotational speed of the electric motor. Thus,
at a high rotational speed, the current demand is lower
than when rotating at a low rotational speed, and the
maximum power may therefore vary to be somewhat
larger at high rotational speed than when assuming that
the maximum power is constant.

[0061] The method as shownin Fig. 5 may further com-
prise controlling 170 the first fluid pressure based on the
second pressure by means of a first controllable valve
16 in the hydraulic section 15 of the downhole self-pro-
pelling wireline tool. The method may optionally further
comprise determining 180 the load of the motor based
on the torque output.

[0062] The downhole self-propelling wireline tool fur-
ther comprises a surface readout module 29 for sending
measured tool parameters, such as the first fluid pres-
sure, the second fluid pressure, the operational rotational
speed of the electric motor, and/or the motor output
torque to surface.

[0063] In Fig. 2, the downhole self-propelling wireline
tool comprises an operational tool 38 such as a logging
tool 38b (shown in Fig. 4) or a machining tool 32 having
a bit 39 for performing a machining operation and a com-
pression sub 33 comprising a load cell 34 adjacent the
machining tool in order to measure the actual weight on
the bit. The operational tool 38 further comprises an elec-
tric control unit 40, a compensator 41, an electric motor
42 and a gear section 43 for rotating the bit at another
speed than the rotational speed of the motor 42, often at
a lower speed. The compression sub 33 comprising the
load cell 34 is arranged between the electric control unit
40 and the drive section comprising the wheels 8 on arm
assemblies 6.

[0064] InFig. 3, the electric motor is a first electric mo-
tor, and the downhole self-propelling wireline tool com-
prises a second electric motor 22 driving a second hy-
draulic pump 14 and the first electric motor driving the
first hydraulic pump. The first electric motor 4 thus drives
a first hydraulic pump 12 for generating fluid to project
the arm assemblies 6 and fluid for rotating the wheels 8
of one drive section 30a, and the second electric motor
22 thus drives a second hydraulic pump 14 for generating
fluid to project the arm assemblies 23 and fluid for rotating
the wheels 24 of a second drive section 30b. The plurality
of projectable arm assemblies 23 are movably connected
at a first arm end 7b with the tool body 3, and each wheel
comprises a hydraulic motor 10b for rotation of the wheel
and provides a self-propelling movement, each wheel
being connected with a second arm end 11b of one of
the arm assemblies 23. The second hydraulic pump gen-
erates a third fluid pressure for projection of a second
plurality of projectable arm assemblies 23. The second
hydraulic pump 14 generates a fourth fluid pressure for
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driving the hydraulic motor(s) rotating a second plurality
of wheel(s) 24. The hydraulic section 15 for the first drive
section 30a is a first hydraulic section, and the downhole
self-propelling wireline tool further comprises a second
hydraulic section 25 comprising a third controllable valve
26 controlling the third fluid pressure and a fourth con-
trollable valve 27 controlling the fourth fluid pressure.
Both the first controllable valve and the second control-
lable valve are electronically controllable by means of
the electric control unit, and the third controllable valve
and the fourth controllable valve are electronically con-
trollable by means of a second electric control unit 18b.
Thefirst electric motorand/or second electric motoris/are
a synchronic motor(s).

[0065] The tool string of Fig. 3 is thus two downhole
self-propelling wireline tools mounted as one wireline tool
where each has a separate electric control unit, a sepa-
rate electric motor, one or two hydraulic pumps, a hy-
draulic section, and one or more drive sections 30. As
shown in Fig. 3, the downhole self-propelling wireline tool
1 further comprises a surface readout module 29 com-
municating instructions from surface to each tool and
sending measured tool parameters, such as the first fluid
pressure, the second fluid pressure, the third fluid pres-
sure, the fourth fluid pressure, the operational rotational
speed of the electric motors, and/or the motor output
torque to surface.

[0066] The first downhole self-propelling wireline tool
1a comprises the electric control unit 18, the electric mo-
tor 4, one or two hydraulic pumps 12, 14, the hydraulic
section 15, and the drive section 30, 30a with wheels 8
on arm assemblies 6. The second downhole self-propel-
ling wireline tool 1b comprises the electric control unit
18, the electric motor 22, one or two hydraulic pumps 12,
14, the hydraulic section 15, and the drive section 30,
30b with wheels 24 on arm assemblies 23. The first down-
hole self-propelling wireline tool 1a is connected to the
cable head 44 and the wireline 5. The hydraulic section
15 is configured to measure the first and second fluid
pressures by means of the first pressure sensor 49 and
the second pressure sensor 48 and to control the valves
based on the measured first and second fluid pressures.
The second hydraulic section 26 is configured to meas-
ure the third and fourth fluid pressures by means of the
third pressure sensor 48b and the fourth pressure sensor
49b and to control the valves based on the measured
third and fourth fluid pressures. The controllable valve(s)
16, 17, 26, 27 is/are a controllable pressure relief
valve(s). The power to the tool string is thus divided
equally between the first and second electric motors so
that each motor is limited to half of the current limit so
that the tool string does not exceed the allowed current
limit on the wireline.

[0067] The step ofrunning 110 comprises running both
the first and second downhole self-propelling wireline
tools 1, la, 1binto a wellbore 2, and the step of supplying
120 electric power comprises supplying electric power
to both the first and second downhole self-propelling
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wireline tools to operate the first and second downhole
self-propelling wireline tools at a first speed to urge the
tool string through the wellbore at a first force, and the
step of determining 130 comprises determining a motor
output torque of both the first and second electric motors,
and the step of determining 140 comprises determining
a maximum allowable motor rotational speed based on
the motor output torque of both the first and second elec-
tric motors, and the step of comparing 150 comprises
comparing the operational rotational speed of both the
first and second electric motors with the maximum allow-
able motor rotational speed, and wherein the step of ad-
justing 160 comprises adjusting the operationalrotational
speed of both the first and second electric motors based
on the comparison in order to adjust the first speed to a
second speed if the operational rotational speed is higher
than the maximum allowable motor rotational speed.
[0068] The electric control unit(s) further comprises a
voltage control unit 19 having an overvoltage protection
unit, so that voltage fed to the tool is kept more constant,
and an electric current measuring unit 20. In Fig. 4, the
electric control unit comprises a capacitor 50 functioning
as an energy storage or accumulator. The downhole self-
propelling tool further comprises a machining tool 32 for
performing a machining operation and a compression
sub 33 comprising a load cell 35 adjacent the machining
tool. In another embodiment, the electric control unit(s)
controls the controllable valve(s) based on the measured
electric current and/or the measured electric voltage by
the electric control unit.

[0069] In Fig. 4, the downhole self-propelling wireline
tool is a user interface 36 at surface 37 for controlling at
least part of the downhole self-propelling wireline tool.
Thus, the field engineer may be informed of the current
limit of the wireline/cable and through the user interface
set the current limit for each motor of the tool, and the
power-limiting units 31 or the current distribution unit 21
distributes the current equally between the firstdownhole
self-propelling wireline tool 1a and the second downhole
self-propelling wireline tool 1b forming the tool 1, so that
both are able to drive at the same speed and therefore
drive the tool string at the same speed. The first electric
motor 4 may require more power than the second electric
motor 22 in order to drive the tool string at the same
speed, but this is possible as the first and second down-
hole self-propelling wireline tools are electrically connect-
ed in parallel. The downhole self-propelling wireline tool
string may further comprise a stroking tool, even though
not shown.

[0070] A stroking tool is a tool providing an axial force.
The stroking tool comprises an electric motor for driving
a pump. The pump pumps fluid into a piston housing to
move a piston acting therein. The piston is arranged on
the stroker shaft. The pump may pump fluid out of the
piston housing on one side and simultaneously suck fluid
in on the other side of the piston.

[0071] By "fluid" or "well fluid" is meant any kind of fluid
that may be present in oil or gas wells downhole, such

10

15

20

25

30

35

40

45

50

55

as natural gas, oil, oil mud, crude oil, water, etc. By "gas"
is meant any kind of gas composition present in a well,
completion or open hole, and by "oil" is meant any kind
of oil composition, such as crude oil, an oil-containing
fluid, etc. Gas, oil and water fluids may thus all comprise
other elements or substances than gas, oil and/or water,
respectively.

[0072] By "casing" or "well tubular metal structure" is
meant any kind of pipe, tubing, tubular, liner, string, etc.,
used downhole in relation to oil or natural gas production.
[0073] Although the invention has been described
above in connection with preferred embodiments of the
invention, it will be evident to a person skilled in the art
that several modifications are conceivable without de-
parting from the invention as defined by the following
claims.

Claims

1. A downhole self-propelling wireline tool (1) for pro-
pelling a tool forward in a well (2) and/or for providing
weight on a bit while performing an operation, com-
prising:

- a tool body (3),

- an electric motor (4) operating at a rotational
speed and powered by a wireline (5),

- a plurality of projectable arm assemblies (6)
movably connected at a first arm end (7) with
the tool body and projectable from the tool body
by means of a first fluid having a first fluid pres-
sure,

- a plurality of wheels (8) for contacting a wall
(9) of the well, each wheel comprising a hydrau-
lic motor (10) for rotation of the wheel and to
provide a self-propelling movement, each wheel
being connected with a second arm end (11) of
one of the arm assemblies,

- afirsthydraulic pump (12) driven by the electric
motor for generation of a second fluid pressure
for driving the hydraulic motor(s) rotating the
wheel(s), and

- afirst pressure sensor (49) measuring the sec-
ond fluid pressure,

wherein the downhole self-propelling wireline tool
further comprises a hydraulic section (15) compris-
ing a first controllable valve (16) controlling the first
fluid pressure based on the second fluid pressure.

2. Adownhole self-propelling wireline tool according to
claim 1, wherein the first hydraulic pump generates
the first fluid pressure for projection of the plurality
of projectable arm assemblies.

3. Adownhole self-propelling wireline tool according to
claim 1, further comprising a second hydraulic pump
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(14) for generation of the first fluid pressure for pro-
jection of the plurality of projectable arm assemblies.

A downhole self-propelling wireline tool according to
any of the preceding claims, wherein the hydraulic
section further comprises a second controllable
valve (17) controlling the second fluid pressure.

A downhole self-propelling wireline tool according to
any of the preceding claims, further comprising an
electric control unit (18) for controlling the rotational
speed of the electric motor.

A downhole self-propelling wireline tool according to
any of the preceding claims, further comprising a
second electric motor (22) driving a second hydraulic
pump (14) and the first electric motor driving the first
hydraulic pump.

A downhole self-propelling wireline tool according to
any of the preceding claims, wherein the second hy-
draulic pump generates a third fluid pressure for pro-
jection of a second plurality of projectable arm as-
semblies (23), the second hydraulic pump generat-
ing a fourth fluid pressure for driving the hydraulic
motor(s) rotating a second plurality of wheels (24).

A downhole self-propelling wireline tool according to
claim 7, further comprising a second hydraulic sec-
tion (25) comprising a third controllable valve (26)
controlling the third fluid pressure and a fourth con-
trollable valve (27) controlling the fourth fluid pres-
sure.

A downhole self-propelling wireline tool according to
any of claims 1, 4 or 8, wherein the controllable
valve(s) is/are electronically controllable by means
of an electric control unit (18).

A downhole self-propelling wireline tool according to
claim 5 wherein the electric control unit further com-
prises a voltage control unit (19).

A downhole self-propelling wireline tool according to
any of claims 5 or 10, wherein the electric control
unit further comprises an electric current measuring
unit (20).

A downhole self-propelling wireline tool according to
any of claims 5, 10 or 11, wherein the electric control
unit further comprises a voltage control unit (19)
comprising an electric voltage measuring unit.

A downhole self-propelling wireline tool according to
any of claims 1, 4 or 8, wherein an electric control
unit (18) controls the controllable valve(s) based on
the electric current and/or the electric voltage meas-
ured by the electric control unit.
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14. A downhole self-propelling wireline tool according to

any of claims 1, 4, 8 or 13, wherein the controllable
valve(s) is/are a controllable pressure relief valve(s).

15. A downhole system comprising the downhole self-

propelling wireline tool according to any of the pre-
ceding claims, the wireline, and a user interface at
surface for controlling at least part of the downhole
self-propelling wireline tool.
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