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57 Abstract

The present invention concerns a drive module (10", 10", 10”', 10””) for a wellbore tractor (1). Each
drive module (10", 10", 10’", 10”””) comprises a drive module housing (13) and a hydraulically actuated
and pivoting drive unit (11) comprising an arm housing (11’) and two drive wheels (12', 12") arranged
thereto. The drive wheels (12', 12") are driven by a motor (16) mounted inside the arm housing (11).
The drive wheels (12', 12") are drivingly connected to the motor (16) via a drive line comprising a worm
gear drive arrangement (14). The invention teaches also a wellbore tractor (1) comprising at least one
of said drive modules (10', 10", 10", 10””).
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Background of the invention

Wellbore tractors are commonly used for conveying different equipment into awellbore. Several
types of designs for such machines exists. Typically, the wellbore tractors have driving wheels or
belts, and the propulsion force is provided by mechanical interaction between the wheels or belts
and the wellbore inner wall. The required power to the wellbore tractor is normally provided by
means of a cable connection to the surface, wherein the length of the cable is often several kilo-
meters and therefore represents a substantial power loss as a function of the magnitude of the
transferred electrical power. US2015/0300113 A1 describes adrive module for a well tractor, where
the drive module comprises a drive arm with one drive wheel. Said one drive wheel isdriven by a
motor mounted outside a drive arm housing of the drive arm. Said one drive wheel is further
arranged along and parallel with the drive arm in a resting position and onto or into a drive module
wall of the drive module for a cavity arranged or provided for the drive arm. The cavity in the drive
module is provided for the drive arm and the drive wheel. The drive wheel is drivingly connected to
the motor via adrive line arrangement, i.e. via a belt or chain drive arrangement and further via an
angular gear or gearing arrangement mounted outside the drive arm housing. The publication
describes also awell tractor comprising at least one of said drive modules. KR200479032 teaches an
in-pipe inspection robot comprising a front driving module comprising an interlocking link unit and a
driving wheel movable unit having driving wheels and a drive gear that may include a worm gear.

The power consumption of the wellbore tractor will therefore be of importance asthe transferable
power to the tractor is limited. Preferably, the efficiency of the tractor should be equal or better at
higher speeds vs. lower speeds. Most known wellbore tractors utilize electric-hydraulic operation for
propulsion. This means that an electric motor drives a hydraulic pump, which again supplies power to
a hydraulic motor connected to the driving wheels or belts. Besides being relatively technically
complex, an electric-hydraulic drivetrain system will normally be expected to have lower efficiency at
increasing or higher speeds due to increasing hydraulic frictional losses internally in the drive system.
An all-electric drivetrain type wellbore tractor will naturally not experience this type of hydraulic
losses and therefore will have the potential to achieve substantially higher efficiencies than an
electric-hydraulic type, especially at higher speeds.

A practical consideration would be, since energy supply is limited, that the highest drivetrain
efficiency is most important at higher speeds, thereby enabling higher speeds at the same pull force.

Yet another beneficial property of all-electric drivetrain is that the speed and torque can be
controlled independently. This enables both good and independent speed and traction control and
ability to synchronize the rotational speed of all the drive wheels of the system over the full speed

range.

Summary of the invention

It istherefore an object of the invention to provide substantially higher efficiency performance for a
wellbore tractor, also at higher speeds.

Another object of the invention isto enable a robust, simple and service friendly drivetrain system in
order to reduce maintenance complexity and operational costs.
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Yet another object of the invention isto meet, in a simple and robust way, the functional require-
ments for awellbore tractor, regarding handling of restrictions, sharp curvatures or other obstacles
without getting stuck and/or losing traction.

According to one aspect of the invention, thisis achieved by a wellbore tractor as described and
specified in this publication.

According to another aspect of the invention, this is achieved by a drive module as described and
specified in this publication.

The main features of thisinvention are given in the independent claims. Additional features of the
present invention are given in the dependent claims.

A drive module for awellbore tractor comprises a drive module housing and a drive unit. The drive
unit is arranged into the drive module housing to have at least one of itstwo connected drive wheels
engage the wellbore inner diameter in a pivotal movement by means of a hydraulic actuator also
connected to the drive module housing. The drive unit contains the whole drivetrain of the drive
module, from the motor to the drive wheels. The two drive wheels are further installed into the drive
unit in such way that they may be replaced without breaking the tools fluid barrier/seals. The drive
wheels are drivingly connected to the motor viaa worm gear drive line, and as necessary, depending
on motor performance, an additional reduction gear to provide required torque to the worm gear.

The present invention teaches a drive module for a wellbore tractor, where the drive module
comprises a drive module housing and pivoting drive unit, which can be hydraulically actuated. The
drive unit comprises an arm housing and two drive wheels arranged thereto. The drive wheels are
driven by a motor. The motor is mounted inside the arm housing. The drive wheels are drivingly
connected to the motor via adrive line. The drive line comprises a worm gear drive arrangement.
The worm gear drive arrangement comprises aworm gear and aworm wheel. The worm gear drive
arrangement, and particularly the worm wheel thereof, is arranged between the two drive wheels.

The drive line arrangement can comprise a reduction gear. The reduction gear can be a planetary
reduction gear.

The drive module can further comprise a hydraulic actuator. The hydraulic actuator provides for
manipulation of the drive unit pivoting position relative to the drive module housing.

The contact force of any one or both drive wheels against the casing or pipe or borehole can be
adjustable, for obtaining a required or desired traction. This can be done by manipulating or
changing the pressure of the hydraulic actuator.

The present invention teaches also a wellbore tractor comprising at least one of said drive modules.

The wellbore tractor can further comprise at least one of: a hydraulics module, an electronics
module, a top end module and/or a bottom end module.

The electronics module can comprise at least one of: a power supply unit, a telemetry unit, a motor
controller unit and/or a tractor controller unit.
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The hydraulics module is used for operating the hydraulic actuator providing for manipulating or
changing the position of the drive wheels and/or drive unit of the drive module with respect to the
drive module housing and/or to the wellbore inner wall.

Each pair of drive wheels and/or motor can be controlled and/or operated independently.
Each drive unit can be individually retracted and/or extended.

All installed mechanically independent drive modules can communicate together in order to
synchronize rotation, speed, position, torque, force and/or other characteristics for one drive wheel
pair with all the other drive wheel pairs thereof.

All drive unitsin the drive modules thereof can have a predetermined angle or degree offset from
each other, viewed in a section being perpendicular to the longitudinal axis of the well tractor.

Brief description of the drawings

Fig. 1 showsin perspective one embodiment of a wellbore tractor according to the present invention.

Fig. 2 showsin perspective an embodiment of adrive module for the wellbore tractor according to
the present invention.

Fig. 3A and 3B show respectively a view and a cross section of an embodiment of the drive module
for the wellbore tractor according to the present invention.

Fig. 4A and 4B show different views of important drive line elements of the drive module for the
wellbore tractor according to the present invention.

Detailed description of the embodiments

In the present invention the drivetrain function is provided without any use of hydraulics. Thereby a
substantially higher performance than the performance of an electric-hydraulic drivetrain type
wellbore tractor, is achieved for this all-electric drivetrain type wellbore tractor, especially at higher
speeds.

A wellbore tractor should be designed to be able to negotiate different restrictions, sharp curvatures
and/or other obstacles without getting stuck and/or losing traction. In order to achieve these
important or required functions, a solution has been provided in the present invention, thus making
it possible to meet said functional requirementsin a simple and robust way.

Fig. 1 shows, in perspective, one embodiment of a wellbore tractor 1 according to the present
invention. In this embodiment the wellbore tractor 1 is shown comprising four drive modules 10,
10",10"",10"""", one hydraulics module 25 used only for extracting or retracting a drive unit 11 of the
drive module 10", 10", 10", 10", one electronics module 26, a near or top side or end module 27
and a far or bottom side or end module 29, wherein the near or top side or end of the wellbore
tractor 1 can be defined asthe wellbore tractor 1 end being closer to the place where the wellbore
tractor 1 entered the borehole or pipeling, than the other wellbore tractor 1 end, which is being
defined asthe far or bottom side or end of said wellbore tractor 1. Atension sub (not shown) for
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cable tension monitoring can be positioned at the top end of wellbore tractor 1. Thistension sub can
be used to prevent the wellbore tractor 1 from running over the cable 28 during reverse operation.
The tension sub can presumably be arranged or placed in the cable fastening point 30 at top of the
wellbore tractor 1, or for example in the top side module 27, also called as (upper) UM T (user
module top) 27. The drive unit 11 comprises an arm housing 11" and two drive wheels 12’, 12"
arranged thereto.

Centralization module(s) can presumably be required in order to stabilize the wellbore tractor 1 at

the center of a casing or pipe, and can presumably be arranged or placed as or in the top side module

or UMT 27. With this construction / design it can be achieved that the wellbore tractor 1 should
always be kept centered within a pipe or borehole or casing. This is a condition for allowing efficient
positioning of equipment and/or operation of measuring tool(s), etc.

Each drive module 10, 10", 10’"", 10" comprises at least one drive unit 11, and this embodiment of
the wellbore tractor comprises four drive modules 10', 10", 10", 10"""". Higher number (than four) of
drive modules 10',10",10’"", 10"""' can also be possible. Lower number (than four) of drive modules
10,10",10"", 10" in the wellbore tractor 1 can be possible too. Each drive module 10", 10", 10",
10" can further comprise a motor controller or MC module (not shown).

One desired design of the wellbore tractor 1 comprises four drive modules 10', 10", 10", 10"""" each
with 90°, 180° and 270° degrees angle of one drive unit relative to other drive units viewed in a
section perpendicular to the longitudinal axis of the wellbore tractor 1. Of course, other suitable
angles should be possible (such as, but not limited to, e.g. 120° and 240° degrees offset from each
other, etc.).

The electronics module 26 can comprise at least one of: a power supply unit, atelemetry unit, a
motor controller unit and/or atractor controller unit.

The power supply unit can provide stable and ample power (voltage and/or current) from the
cable/wire 28 line to the other unitsin the tractor 1, such as, but not limited to, e.g. the electronics
module 26. It can also protect those other units from overload/overvoltage, which could damage
them.

The telemetry unit can provide acommunication means with the surface in order to be able to, but
not limited to, send e.g. control command(s) to the tractor 1 and/or receive e.g. status information
from the tractor 1 during various operations and/or standby and/or idle states.

The motor controller unit can control the (electrical) motor 16 and report motor status, such as, but
not limited to, motor speed, direction, motor torque, motor power consumption and/or motor
temperature. It can also be able to protect the motor 16 from for example overload and/or other
failure situations.

The tractor controller unit can control all functions in the tractor 1, such as, but not limited to, the
tractor/motor speed, direction and/or torque settings, the hydraulics module 25 operation and

statusinformation and/or power consumption. It can interpret for example the command(s) received

from the surface, act accordingly and send statusinformation, via e.g. the telemetry unit. It can also

345947



10

15

20

25

30

35

40

protect the tractor 1 from for example overload and/or other failure situations. The tractor controller
unit could also communicate and control additional payload module(s) and optionally interpret
information received therefrom.

The hydraulics module 25 can be used for e.g. operating or actuating a hydraulic actuator, e.g. a
hydraulic cylinder, providing for manipulating or changing the position of adrive unit / wheel of a
drive module 10", 10", 10", 10" with respect to adrive module housing 13 and/or to the wellbore
inner wall (not shown). The hydraulics module 25 can comprise a pressure compensation chamber
against the well and a volume expansion chamber. Moreover, it comprises an electric motor and a
pump as well as a valve system and (pressure) sensor(s) in order to operate and/or control the
hydraulic actuation of each drive unit 11. The motor, pump and valve system are being controlled,
e.g. electronically, by a controller (unit) in the electrical or electronics module 26.

The far or bottom side or end module 29 can be used as an interface for payload module(s) that can
be connected or coupled thereto, wherein a payload module can be e.g., and is not limited only to, a
tool or equipment that is to be carried and operated in the well or pipe, such as e.g., but not limited
to, anchors, actuators, mills/ stampers, logging equipment, etc.

Several control systems and additional modules can be integrated in or connected to the wellbore
tractor 1, when or if needed or necessary, in order to e.g. monitor different / various functions
and/or operations of the wellbore tractor 1 and/or its units and/or elements.

The module and/or unit configuration shown in fig. 1 is just an example of such, but however other
module / unit configurations of the wellbore tractor 1 may also be just as suitable asthe illustrated
design on fig. 1.

Fig. 2 shows adrive module 10', 10", 10", 10""" for the well tractor 1 according to the present
invention. Each drive module 10, 10", 10’", 10" comprises a drive module housing 13.

Every drive module 10',10",10’", 10" has individual propulsion with a determined maximum
pulling or tractive force or power, based on the motor and drive line capacity and the friction
between the drive wheels 12', 12’' and the pipe or casing wall (not shown). Hence, configuring a
predetermined number of drive modules 10", 10", 10’’, 10’"" in series can provide the required or
desired total propulsion force capacity for the wellbore tractor 1.

The drive module 10", 10", 10", 10"’ can move in both directions, wherein the drive wheels 12°, 12"
move in both directions of rotation with identical capacity and/or speed.

One drive wheel 12°, 12" is arranged on each side of the drive unit 11. This increases the likelihood
that at least one of the drive wheels 12, 12" of each drive module 10',10", 10", 10”""" always will be
in contact with the casing or pipe when activated and running.

Fig. 3A shows a view of the drive module 10', 10", 10", 10" for the well tractor 1 according to the
present invention. The drive unit 11 with wheel pair 12', 12" is shown positioned/arranged in a
cavity/slot in the drive module housing 13.
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Fig. 3B shows a section view of the drive module 10, 10", 10’"", 10”"’. The bearings/bushings 22
serves as pivoting link for the drive unit 11 in the drive module. Wires from a power supply and the
motor controller unit to the motor 16 (not shown in this figure) can be routed through the inner
diameter of bearings/bushings 22 and further through the bore/channel 24. The inner diameter of
bearings/bushings 22 and the bore/channel 24 also enables hydraulic communication between the
motor chamber and/or the hydraulic pressure compensation chamber which may be in the
hydraulics module 25. A seal ring 23 is located between the drive unit 11 and the drive module
housing 13 positioned in such way that it can effectively serve as a barrier between the internal
hydraulic fluid in the wellbore tractor 1 and the well fluids outside.

Fig. 4A and 4B show a cross section of a drive module 10", 10", 10", 10" for the well tractor 1
according to the present invention. Each drive module 10, 10",10’", 10"’ comprises a drive unit 11,
which again comprises a motor 16, e.g. an electrical motor, two drive wheels 12', 12" and a drive line
arrangement comprising, between the motor 16 and the drive wheel(s) 12', 12", areduction gear 15,
aworm gear 14 and aworm wheel 21. Furthermore, there is shown bearings 17 and 18 foraworm
and rotational locking element 20.

Depending on motor performance characteristics, the reduction gear 15 may be omitted if the motor
16 alone is capable of supplying the necessary/desired torque and rotational speed to drive the
worm gear 14 directly.

The motor 16, reduction gear 15, worm gear 14 and worm wheel 21 may all have individual and
separate lubrication to prevent spreading pollution between them. All chambers can be pressure
equalized with the surroundings by external pressure equalization chambers.

The position of the drive unit 11/ wheels 12', 12" may be manipulated using an adjustable pressure
hydraulic actuator 19, e.g. an adjustable pressure hydraulic cylinder in order to reach the pipe or
borehole or casing wall in which the wellbore tractor 1 is run.

Each hydraulic actuator 19 can be individually activated (extracted) or deactivated (retracted) /
returned to its closed or resting position, if needed (e.g. in case of malfunction in the drive line
arrangement in the corresponding drive unit 11).

The drive wheels’ 12', 12" contact force on or against or towards the casing or pipe or borehole can
then be adjusted in order to obtain a required or desired friction, simply by manipulating or changing
the hydraulic cylinder’s 19 pressure. Further, a very simple traction control arrangement or system
may be implemented based on obtaining the required or desired friction by defining the hydraulic
cylinder’'s 19 pressure as a function of the operator-set pull or push force for the well tractor 1. A
computing unit may be connected in order to automatically regulate the hydraulic pressure to the
hydraulic cylinder 19 based on the operator's pull or push force commands.

One possible design has a spring return function exerting continuous force on drive unit 11, wherein
the drive unit 11 can be hinged to a single acting hydraulic actuator 19 and a retraction spring may be
integrated in the hydraulic actuator (not shown). A retraction spring may also be installed separately
outside the hydraulic actuator 19. An alternative design could be utilizing a double or dual acting
hydraulic actuator 19, e.g. a double or dual motion hydraulic cylinder, providing for the hydraulic
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operation of the drive unit 11/ drive wheels’ 12’, 12" position. Both designs provide for returning
the drive unit 11/ drive wheels 12, 12" in / to closed or resting position.

The hydraulic system or hydraulic actuator 19 for drive unit 11 position control ismade to enable
deactivating (pulling in) of each drive unit 11 (e.g. one or more) independently without any need for
deactivation of other drive unit(s) 11. Drive unit 11 position deactivation/retraction can be done, if
e.g. adrive line problem for adrive unit 11 is registered, or also if e.g. a special (changed)
centralization of the wellbore tractor 1 in the well or pipe is desired or required. Such a function will
be of significance when entering y-sections in/of the well or pipe. In ay-section awell tractor or
runner should be able to change centering in order to enter or go further.

In order to control the drive wheels' 12', 12" rotation, speed and position, every drive module 10',
10",10"", 10" can also comprise and/or utilize possible or required control components, means
and/or systems, that all or partially can be arranged e.g. in the motor controller module.

Each drive wheel pair 12’, 12" and/or motor 16 in the well tractor 1 can be controlled and operated
independently. Despite that each drive module 10, 10", 10", 10" is mechanically independent of
the other drive module(s), it can be possible or necessary to connect them together or make them
communicate together in order to synchronize rotation, speed, position, torque, force and/or other
characteristics for one drive wheel pair 12', 12" with all the other drive wheels 12', 12", for all
installed drive modules 10',10",10’",10’""".

The motor 16 can be supplied with power through cable/wire line 28 (fig. 1). The cable (line) or
wireline 28 provides for supply of electric power and control and/or feedback signalsto the wellbore
tractor 1 and/or to the surface. The cable 28 is in addition used for pulling the wellbore tractor 1 out
of the well under normal conditions. Such wirelines (e-lines) come from many manufacturers and
with various constructions and/or sizes having thus varying strength and electrical capacity
(depending on the number of conductors and/or the cross-section of the conductors). Most
challenging is a cable with a single conductor when communication must be provided over the
electrical power supply for the operation of the well tractor / runner. In addition, there is of course a
limitation on the power transmission capacity of a cable due to the conductor cross-section and/or
length of the cable and the fact that there are limitations on the permitted voltage that isto be
applied to the cable. That iswhy the efficiency of the well tractor has a great practical significance.
With the present low effective tractors, it is often necessary to cut or reduce the wireline length in
order to be able to transfer the required electrical power, e.g. if there is an extra cable length to be
cut or removed in accordance with the job or operational depth, where the problem will
consequently be that a costly wireline or cable (line) has been damaged. This can be avoided by the
higher efficiency of the wellbore tractor 1 according to the present invention. It is possible to go
deeper and use the capacity of the tractor 1 according to the present invention without being
constrained by the power transmission capacity.

345947
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CLAIMS

1. Drive module (10',10",10"',10"""") for awellbore tractor (1), comprising:

- adrive module housing (13), and

- a hydraulically actuated and pivoting drive unit (11) comprising an arm housing (11’) and two
drive wheels (12', 12") arranged thereto, wherein the drive wheels (12', 12") are driven by a motor
(16) mounted inside the arm housing (11'), and wherein the drive wheels (12', 12") are drivingly
connected to the motor (16) via adrive line arrangement comprising, between the motor (16) and
the drive wheels (12’, 12""), aworm gear drive arrangement comprising a worm gear (14) and aworm
wheel (21), and wherein the drive line arrangement further comprises a reduction gear (15).

2. Drive module (10', 10", 10", 10"""") according to claim 1, wherein the reduction gear (15) isa
planetary reduction gear.

3. Drive module (10, 10,10, 10"""") according to claim 1 or 2, further comprising a hydraulic
actuator (19) providing for manipulation of the drive unit (11) pivoting position relative to the drive
module housing (13).

4. Drive module (10, 10",10"",10’""") according to any one of claims 1-3, wherein the contact
force of any one or both drive wheels (12", 12") against the casing or pipe or borehole is adjustable,
for obtaining a required or desired traction, by manipulating the pressure of the hydraulic actuator
(19).

5. Drive module (10, 10,10, 10’""") according to any one of claims 1-4, wherein the worm
wheel (21) of the worm gear drive arrangement is arranged between the two drive wheels (12°, 12).

6. Drive module (10, 10",10"",10’""") according to any one of claims 1-5, wherein the motor
(16) is an electrical motor.

7. Wellbore tractor (1), comprising at least one of the drive modules (10’, 10", 10", 10"'")
according to any one of claim 1-6.

8. Wellbore tractor (1) according to claim 7, further comprising at least one of: a hydraulics
module (25), an electronics module (26), atop end module (27) and/or a bottom end module (29).

9. Wellbore tractor (1) according to claim 8, wherein the electronics module (26) comprises at
least one of: a power supply unit, atelemetry unit, a motor controller unit and/or a tractor controller
unit.

10. Wellbore tractor (1) according to claim 8 or 9, wherein the hydraulics module (25) is being
used for operating the hydraulic actuator (19) providing for manipulating the position of the drive
wheels (12, 12") and/or drive unit (11) of the drive module (10’, 10", 10", 10""") with respect to the
drive module housing (13).

345947
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11. Wellbore tractor (1) according to any one of claims 7-10, wherein each pair of drive wheels
(12',12") and/or motor (16) is controlled and operated independently.

12. Wellbore tractor (1) according to any one of claims 7-11, wherein each drive unit (11) is
individually retracted and/or extended.

13. Wellbore tractor (1) according to any one of claims 7-12, wherein all installed mechanically
independent drive modules (10, 10", 10", 10”"’) communicate together in order to synchronize
rotation, speed, position, torque, force and/or other characteristics for one drive wheel pair (12,
12") with all the other drive wheel pairs (12', 12") thereof.

14. Wellbore tractor (1) according to any one of claims 7-13, wherein all drive units (11) in the
drive modules (10°,10”,10'", 10"""") thereof have a predetermined angle or degree offset from each
other, viewed in a section perpendicular to the longitudinal axis of the well tractor (1).

345947
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PATENTKRAYV

1. Drivmodul (10', 10", 10™, 10") for en borehullstraktor (1), omfattende:

- et drivmodulhus (13), og

- en hydraulisk aktivert og svingbar drivenhet (11) omfattende et armhus (117)
og to drivhjul (12", 12") anordnet dertil, hvor drivhjulene (12', 12") er drevet av en
motor (16) som er montert innenfor armhuset (11'), og hvor drivhjulene (12', 12") er
drivkoblet til motoren (16) via et drivlinjearrangement omfattende, mellom motoren
(16) og drivhjulene (12, 12"), et snekkedrevarrangement som omfatter et snekkedrev
(14) og et snekkehjul (21), og hvor drivlinjearrangementet videre omfatter et reduk-
sjonsgir (15).

2. Drivmodul (10, 10", 10™, 10™) i henhold til krav 1, hvor reduksjonsgiret (15) er

et planetarisk reduksjonsgir.

3. Drivmodul (10', 10", 10™, 10™) i henhold til krav 1 eller 2, videre omfattende en
hydraulisk aktuator (19) som sgrger for manipulering av drivenhetens (11) svingbare
posisjon i forhold til drivmodulhuset (13).

4. Drivmodul (10', 10", 10™, 10™") i henhold til et hvilket som helst av krav 1-3,
hvor kontaktkraften til ethvert eller begge av drivhjulene (12', 12") mot féringsroret
eller raret eller borehullet er justerbar for oppnaelse av en pakrevd eller onsket
trekkraft ved manipulering av trykket til den hydrauliske aktuatoren (19).

5. Drivmodul (10', 10", 10™, 10"} i henhold til et hvilket som helst av krav 1-4,
hvor snekkehjulet (21) til snekkedrevarrangementet er anordnet mellom de to driv-
hjulene (12', 12").

6. Drivmodul (10', 10", 10™, 10™) i henhold til et hvilket som helst av krav 1-5,

hvor motoren (16) er en elektrisk motor.

7. Borehullstraktor (1) omfattende minst én av drivmodulene (10, 10", 10™, 10™)
i henhold til et hvilket som helst av krav 1-6.
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8. Borehullstraktor (1) i henhold til krav 7, videre omfattende minst én av: en
hydraulikkmodul (25), en elektronikkmodul (26), en toppendemodul (27) og/eller en
bunnendemodul (29).

9. Borehullstraktor (1) i henhold til krav 8, hvor elektronikkmodulen (26) omfatter
minst én av: en stramforsyningsenhet, en telemetrienhet, en motorstyringsenhet

og/eller en traktorstyringsenhet.

10.  Borehullstraktor (1) i henhold til krav 8 eller 9, hvor hydraulikkmodulen (25) er
brukt for betjening av den hydrauliske aktuatoren (19) som sgrger for manipulering
av posisjonen til drivhjulene (12", 12 ") og/eller drivenheten (11) til drivmodulen (10',
10", 10", 10"™) i forhold til drivmodulhuset (13).

11.  Borehullstraktor (1) i henhold til et hvilket som helst av krav 7-10, hvor hvert

par drivhjul (12', 12") og/eller motor (16) er styrt og betjent uavhengig.

12.  Borehullstraktor (1) i henhold til et hvilket som helst av krav 7-11, hvor hver

drivenhet (11) er individuelt tiloaketrukket og/eller utstraki.

13.  Borehullstraktor (1) i henhold til et hvilket som helst av krav 7-12, hvor alle
installerte mekanisk uavhengige drivmoduler (10, 10", 10, 10™") kommuniserer
sammen for synkronisering av rotasjon, hastighet, posisjon, dreiemoment, kraft
og/eller andre egenskaper for ett drivhjulspar (12', 12") med alle de andre drivhjuls-

parene (12', 12") derav.

14.  Borehullstraktor (1) i henhold til et hvilket som helst av krav 7-13, hvor alle
drivenheter (11) i drivmodulene (10", 10", 10™, 10™") derav har en forhandsbestemt
vinkel eller grad forskjovet fra hverandre, sett i et snitt eller en seksjon som er vinkel-

rett p& lengdeaksen for brgnntraktoren (1).
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