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(54) Wireline pump

(57) The present invention relates to a wireline pump-
ing assembly (1) for being introduced in a wellbore (60)
or a casing (61) and submerged in well fluid. The wireline
pumping assembly extends in a longitudinal direction
(50) and is adapted for connection with a wireline (60).
Furthermore, the wireline pumping assembly comprises
a pump section (2) comprising a tubular pump housing
(20) providing a pump chamber (210); one or more inlets
(21) provided in a lower part of the tubular pump housing;
a first valve (22) for opening and closing the inlet; a plung-
er (23) being slidingly disposed in the pump chamber,
the plunger comprising a second valve (242) controlling
a flow of fluid from a first compartment (202) of the pump
chamber below the plunger to an second compartment
(203) of the pump chamber above the plunger; a pump
rod operably connected to the plunger and extending
from the plunger through the tubular pump housing; and
one or more outlets (27) provided in an upper part of the
tubular pump housing. The wireline pumping assembly
further comprises a linear actuator (40) arranged in as-
sociation with the tubular pump housing for driving the
pump rod, whereby, when the wireline pumping assem-
bly is at least partially submerged into the well fluid, well
fluid is drawn into the tubular pump housing through the
one more inlets, forced through the second valve of the
plunger, and expelled through the one or more outlets in
the upper part of the tubular pump housing. Furthermore,
the invention relates to a use of the wireline pumping
assembly, a method of initiating a well using a wireline
pumping assembly and a method of optimising an initia-
tion operation.
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Description

Field of the invention

[0001] The present invention relates to a wireline
pumping assembly for being introduced in a wellbore or
a casing and submerged in well fluid. Furthermore, the
invention relates to a use of the wireline pumping assem-
bly, a method of initiating a well using a wireline pumping
assembly and a method of optimising an initiation oper-
ation.

Background art

[0002] During oil and gas production, it is sometimes
necessary to assist the production in a well due to a high
hydro-static pressure. In situations where the well itself
is not capable of generating the sufficient pressure to
drive hydrocarbons to the surface, or where the well has
been deliberately or unintentionally "killed", e.g. by the
presence of water in the well, a tool may be used to lift
the well fluid to the upper part of the well. Such tools are
often referred to as artificial lift tools.
[0003] Artificial lift tools may be deployed in a well for
longer or shorter periods of time depending on the spe-
cific conditions of the well. Sucker rod pumps are widely
used to draw oil from underground formations. However,
such pumps entail a large construction above ground as
well as sucker rods extending all the way down through
the well to a sub-surface rod pump provided in the well.
These types of pumps may be suitable for use in wells
requiring continuous pumping over longer periods of
time. However, for operations requiring pumping action
for only a limited period of time, the sucker rod pump
concept is inexpedient due to the associated considera-
ble investments. Further, in sea-based oil fields often sit-
uated at great depths, the concept of a sucker rod ex-
tending from a force generating installation at the surface
to a pumping device downhole is ill-suited.
[0004] Because water has a higher density than hy-
drocarbons, the presence of water in a well may increase
the hydro-static pressure, thereby preventing the pres-
sure in the well from driving hydrocarbons to the surface.
In situations where inflow of water has deliberately or
unintentionally killed a well, downhole pumping action
may be required to initiate or restart the well by removing
water. Known systems for removing water, such as coiled
tubing gas lifting, requires lots of surface equipment, such
as coil spool and gas tanks. Further, pumps used in
known well initiation systems often require high amounts
of power which cannot be supplied via standard wireline
cables. Special cables requiring additional surface equip-
ment is therefore required, which makes such operations
more complicated and expensive. A need therefore ex-
ists for a well initiation system which may be deployed
using standard mono or multi-conductor wireline, requir-
ing a minimum of surface equipment, planning and logis-
tics.

Summary of the invention

[0005] It is 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 well initiation system and an asso-
ciated method for initiating wells. Further, it is an object
to provide a simple and reliable wireline pumping device
which may be used for initialling wells which have been
intentionally or unintentionally killed.
[0006] 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
wireline pumping assembly for being introduced in a well-
bore or a casing and submerged in well fluid, the wireline
pumping assembly extending in a longitudinal direction
and being adapted for connection with a wireline, and
the wireline pumping assembly comprising a pump sec-
tion comprising:

- a tubular pump housing providing a pump chamber,
- one or more inlets provided in a lower part of the

tubular pump housing,
- a first valve for opening and closing the inlet,
- a plunger being slidingly disposed in the pump cham-

ber, the plunger comprising a second valve control-
ling a flow of fluid from a first compartment of the
pump chamber on one side of the plunger to a sec-
ond compartment of the pump chamber on the other
side of the plunger,

- a pump rod operably connected to the plunger and
extending from the plunger through the tubular pump
housing, and

- one or more outlets provided in an upper part of the
tubular pump housing, wherein the wireline pumping
assembly further comprises:

- a linear actuator arranged in association with the tu-
bular pump housing for driving the pump rod, where-
by, when the wireline pumping assembly is at least
partially submerged into the well fluid, well fluid is
drawn into the tubular pump housing through the one
more inlets, forced through the second valve of the
plunger, and expelled through the one or more out-
lets in the upper part of the tubular pump housing.

[0007] Hereby, a simple and reliable pumping device
is provided which is capable of running using standard
wireline and capable of pumping well fluids downhole.
Further, as the pumping device is deployable using
standard wireline, the amount of equipment needed to
deploy the device is substantially reduced compared to
known techniques for performing pumping operations
downhole.
[0008] In an embodiment, the first valve may be a
standing valve fixed in relation to the tubular pump hous-
ing and the second valve may be a travelling valve mov-
able with the plunger in relation to the tubular pump hous-
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ing.
[0009] In another embodiment, the linear actuator may
comprise:

- a tubular stroker cylinder providing one or more pis-
ton housings,

- one or more piston elements slidingly disposed in
the piston housing to divide the piston housing into
a first chamber and a second chamber,

- a stroker shaft operably connected to the piston el-
ement for connection with the pump rod to provide
reciprocation of the plunger,

- a pump for alternately supplying hydraulic fluid under
pressure to the first chamber and the second cham-
ber of the tubular stroker cylinder to reciprocate the
piston element in the tubular stroker cylinder, and

- an electrical motor for driving the pump.

[0010] Furthermore, the linear actuator may comprise
a plurality of piston elements slidingly disposed in a plu-
rality of piston housings and operably connected to the
stroker shaft.
[0011] Moreover, the linear actuator may comprise an
electric linear motor and a stroker shaft driven by the
electric linear motor for connection with the pump rod to
provide reciprocation of the plunger,
[0012] In an embodiment, the wireline pumping as-
sembly may be adapted to pump at a flow rate of approx-
imately 5-15 litres per minute, preferably.
[0013] In another embodiment, the wireline pumping
assembly may further comprise a plug device for provid-
ing a seal in an annulus between the wireline pumping
assembly and the casing, the plug device comprising a
base part connected with the tubular pump housing and
having a through-going bore, and one or more sealing
elements disposed around the base part, extendable
from the base part for sealing off the annulus.
[0014] Hereby, a simple and reliable pumping device
is provided which is capable of running using standard
wireline and capable of initiating a well by pumping well
fluids from one side of the plug device to the other side,
whereby water may be removed. Further, as the pumping
device is deployable using standard wireline, the amount
of equipment needed to deploy the device is substantially
reduced compared to known techniques for initiating
wells. The reduced need for equipment greatly reduces
the complexity of the initiation operation, thereby reduc-
ing the time and cost of such operations.
[0015] In yet another embodiment, the plug device may
further comprise an anchor mechanism for fixating the
wireline pumping assembly in the well, the anchor mech-
anism being slidingly disposed around the base part and
comprising a plurality of setting slips extendable from the
base part in a substantial radial direction for engagement
with the tubing or casing.
[0016] Furthermore, the plug device may further com-
prise a compression sleeve slidingly disposed around
the base part for compressing the one or more sealing

elements, and the sealing elements may be adapted to
extend from the base part to seal off the annulus when
the compression sleeve is displaced in the longitudinal
direction towards the one or more sealing elements,
thereby applying a compression force to the one or more
sealing elements.
[0017] Moreover, the compression sleeve may com-
prise a cone-shaped section facing towards the anchor
mechanism, the cone-shaped section being adapted to
force the setting slips in a radial direction, at least upon
activation of the anchor mechanism, when the plurality
of setting slips are displaced towards the compression
sleeve thereby engaging the cone-shaped section.
[0018] In addition, the compression sleeve may be
adapted to be displaced by displacement of the anchor
mechanism, resulting in a subsequent compression of
the sealing elements by the compression sleeve.
[0019] In an embodiment, the wireline pumping as-
sembly may further comprise an equalisation valve for
equalising a differential pressure across the plug, at least
prior to disengaging of the plug, when the plug device is
set in a well.
[0020] Furthermore, the plug device may comprise the
equalisation valve.
[0021] Moreover, the wireline pumping assembly may
further comprise one or more sensors for measuring a
differential pressure across the plug device when the plug
device is set in a well.
[0022] Additionally, the wireline pumping assembly
may further comprise an anchor section for anchoring
the wireline pumping assembly in the well, the anchor
section comprising a plurality of hydraulic activatable an-
choring elements extendable from the tool body, for en-
gagement with the casing.
[0023] Also, the wireline pumping assembly may fur-
ther comprise a driving unit for driving the wireline pump-
ing assembly forward in deviated wells.
[0024] In one embodiment, the wireline pumping sys-
tem may comprising a wireline pumping assembly as de-
scribed above, and a plug device for providing a seal in
an annulus between the plug device and the casing, the
plug device comprising a base part having a through-
going bore adapted to be connected with the tubular
pump housing of the pump section, and one or more seal-
ing elements disposed around the base part, extendable
from the base part for sealing off the annulus, wherein
the wireline pumping assembly being adapted for con-
nection with the plug device downhole following setting
of the plug device in the well.
[0025] The present invention furthermore relates to a
use of the wireline pumping assembly as described
above or the wireline pumping system described above
for initiation of a killed well by removing water or mud
present in the well using the pumping action provided by
the pumping assembly.
[0026] Moreover, the present invention relates to a
method of initiating a well using a wireline pumping as-
sembly as described above, comprising the steps of:
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- inserting the wireline pumping assembly into the
wellbore,

- setting the plug device for providing a seal in an an-
nulus between the plug device and the casing, the
plug devise comprising:

- a base part having a through-going bore adapt-
ed to be connected with the tubular pump hous-
ing of the pump section, and

- one or more sealing elements disposed around
the base part, extendable from the base part for
sealing off the annulus,

- operating the pumping section of the wireline pump-
ing assembly to pump fluid past the plug device until
a pressure below the plug device is sufficient to make
the well run by itself,

- equalising the pressure over the plug by operating
the equalisation valve, and

- removing the wireline pumping assembly from the
well.

[0027] The method may further comprise the step of
removing the plug device from the well.
[0028] Finally, the present invention relates to a meth-
od of optimising an initiation operation, comprising the
step of:

- determining a pressure level in the well below the
plug device, sufficient to make the well run by itself,

- continuously monitoring the pressure in the well be-
low the plug device while the pumping section is op-
erated to pump fluid from below the plug device to
above the plug device, and

- determining when the predetermined pressure level
is reached, following which the operation of the
pumping section may be stopped.

Brief description of the drawings

[0029] 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 wireline pumping assembly,

Fig. 2 shows a cross-section of one embodiment of
a pumping section of the wireline pumping assembly,

Fig. 3a shows a cross-section of one embodiment
of a plug device of the wireline pumping assembly,

Fig. 3b shows a cross-section of another embodi-
ment of a plug device of the wireline pumping as-
sembly,

Fig. 4a shows a cross-section of one embodiment
of a linear actuator,

Fig. 4b shows a cross-section of another embodi-
ment of a linear actuator,

Fig. 5a shows the wireline pumping assembly of Fig.
1 in a set condition inside a casing downhole,

Fig. 5b shows a close-up of a lower section of the
wireline pumping assembly shown in Fig. 5a, and

Fig. 6 shows another embodiment of the wireline
pumping assembly comprising a driving unit and an
anchor section.

[0030] All the 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.

Detailed description of the invention

[0031] Fig. 1 shows a wireline pumping assembly 1
comprising a pump section 2, a plug device 3, a linear
actuator 40 and an electronic section 7. The wireline
pumping assembly is a downhole assembly adapted to
be suspended in a well using a wireline 60 operably con-
nected at a top end of the wireline pumping assembly.
At the bottom end of the wireline pumping assembly, the
plug device is arranged in continuation of the pump sec-
tion. The plug device may be an integrated part of the
wireline pumping assembly or adapted to be releasably
connected with the wireline pumping assembly down-
hole.
[0032] The pump section 2 is operably connected to
the linear actuator 40, and the linear actuator provides
the power input required to drive the pump unit 2. The
wireline pumping assembly is powered through the wire-
line 60, and the electronic section controls the powering
and operation of the remainder of the wireline pumping
assembly.
[0033] Fig. 2 shows a pumping section of the wireline
pumping assembly, comprising a tubular pump housing
20 also constituting a tool housing. The pump housing
20 defines a pump chamber 201. A lower part of the pump
housing is provided with inlets 21 in fluid communication
with the pump chamber 201, and an upper part of the
pump housing is provided with a plurality of outlets 27 in
fluid communication with the pump chamber. Further, in
a lower part of the tubular pump housing, a first valve 22,
such as a standing valve is arranged for controlling the
flow of fluid through the inlet 21. In the pump chamber
201, a plunger 23 is slidingly disposed, thereby dividing
the pump chamber into a first compartment 202 and an
second compartment 203. To control the flow of fluid from
the first compartment 202, past the plunger 23 to the
second compartment 203, the plunger is provided with a
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second valve 24, such as a travelling valve. The pump
section 2 further comprises a pump rod 26 operably con-
nected to the plunger and extending from the plunger
through the tubular pump housing for connection with a
stroker shaft 45 of the linear actuator.
[0034] The wireline pumping assembly further com-
prises a linear actuator 40 arranged in association with
the tubular pump housing, as shown in Fig. 1. As shown
in Fig. 4a, the linear actuator comprises a tubular stroker
cylinder 4 defining a piston housing 47 and a piston ele-
ment 46 slidingly disposed in the piston housing to divide
the piston housing into an first chamber 41 and a second
chamber 42. A stroker shaft 45 extending from the piston
element is operably connected with the pump rod of the
pump section, as described above, to provide reciproca-
tion of the plunger in the pump chamber. The linear ac-
tuator further comprises a pump 5 (not shown in Fig. 4a)
for alternately supplying hydraulic fluid under pressure
to the first chamber 41 and the second chamber 42 of
the tubular stroker cylinder, and an electrical motor 6 is
provided for driving the pump. When fluid is alternately
supplied to the first chamber 41 and a second chamber
42, the piston element is reciprocated in the tubular
stroker cylinder, thereby creating a linear motion. The
linear motion is transferred via the stroker shaft 45 to the
pump rod 26, thereby reciprocating the plunger in the
pump chamber. When the plunger is reciprocated, a
pumping effect is created in the pump section and, pro-
vided that the wireline pumping assembly is at least par-
tially submerged into a well fluid, well fluid is drawn into
the pump chamber 201 through the one more inlets in
the lower part of the tubular pump housing, forced
through the second valve of the plunger, and expelled
through the plurality of outlets in the upper part of the
tubular pump housing. In another embodiment (not
shown), the pump housing 20 may be provided as a sep-
arate pump housing inside a tubular tool housing.
[0035] More specifically, during an upstroke motion,
the plunger moves away from the inlet 21 and the first
valve 22, resulting in well fluid being sucked in through
the inlet 21, past the open first valve 22 and into the first
compartment 202 of the pump chamber. The first valve
is a check-valve only allowing fluid to flow into the pump
chamber. Thus, as the plunger 23 reaches an upper ex-
treme position, the first compartment of the pump cham-
ber has been flooded. A subsequent downstroke motion
of the plunger, wherein the plunger moves towards the
inlet 21 and the first valve 22, forces the fluid through the
travelling valve 24 of the plunger and into the second
compartment 203 of the pump chamber. During the next
upstroke motion, the fluid in the second compartment
203 is expelled out through the plurality of outlets in the
tubular pump housing as the second valve prevents fluid
from flowing in the direction towards the first compart-
ment 202. In the shown embodiment, the first valve and
the second valve are embodied as check-valves of the
ball-type and comprise a displaceable valve ball 221, 241
cooperating with a valve seat 222, 242 to control the flow

direction. However, the skilled person would know that
many other types of valves may be envisages providing
similar functionality. Further, the design of the pump sec-
tion is based on the principles of widely used rod pumps,
and other designs of the pump section may thus be en-
visaged by the skilled person without departing from the
invention.
[0036] Details about the design of the linear actuator
are shown in Figs. 4a and 4bshowing different embodi-
ments of a linear actuator. In both embodiments, the
stroker shaft 45 extends through the tubular stroker cyl-
inder 4 sectioned into one or more piston housings 47
by partitions 48. The partitions comprise a sealing means
49b, such as an O-ring, in order to provide a sealing con-
nection between the partitions and the stroker shaft 45.
In each of the piston housings 47, a piston element 46
is provided around the stroker shaft 45 so that the stroker
shaft 45 may run back and forth within the tubular stroker
cylinder 4 to provide the linear motion. Each of the piston
elements 46 divides each of the one or more piston hous-
ings into an first chamber 41 and a second chamber 42,
and the piston elements are provided with sealing means
49a in order to provide a sealing connection between the
inside of the piston housing 47 and the outside of the
piston element 46. As shown in Fig. 4a, fluid is alternately
supplied to the first chamber 41 and the second chamber
42 via the respective fluid channels 43, 44. In the em-
bodiment shown in Fig. 4b, only the fluid channels in fluid
communication with the fist piston housing is shown,
however, the other piston housings are provided with a
similar arrangement of fluid channels. To provide the lin-
ear motion of the linear actuator, the pump 5 pumps fluid
into the first chamber by sucking a corresponding amount
of fluid from the second chamber 42, and vice versa.
When the first chamber 41 is substantially filled, the pump
5 shifts its pumping direction and pumps fluid from the
first chamber 41 into the second chamber 42. Conse-
quently, the piston element 46 is forced in the opposite
direction. Consequently, the stroker shaft 45 is forced
back and forth, thereby providing the linear motion. As
can be seen in Fig. 4a, the first chamber 41 is provided
with a fluid channel 43 at one end of the piston housing
47, and the second chamber 42 is provided with a fluid
channel 44 at the opposite end of the piston housing 47.
In this way, fluid can be sucked or pumped into each
chamber until the piston element 46 almost abuts the
partitions 48. The linear actuator is thus a closed system,
meaning that the same fluid is recirculated by being
pumped back and forth in the piston housing 47 in order
to move the one or more piston element 46 back and forth.
[0037] In another embodiment the linear actuator may
comprise an electric linear motor 51 driving the stroker
shaft 45.
[0038] Fig. 3a shows a plug device 3 adapted to be
arranged in continuation of the pump section, as shown
in Fig. 1. The plug device is adapted for anchoring the
wireline pumping assembly in the well and for providing
a circumferential seal in an annulus 62 between the wire-
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line pumping assembly and the casing 61 (shown in Fig.
5a) or an inside wall of the well. The plug device com-
prises a base part 31 having a through-going bore 32
extending in a longitudinal direction and a plurality of seal-
ing elements 34 disposed around the base part for seal-
ing off the annulus. Above the sealing elements 34, a
compression sleeve 38 and an anchor mechanism 33
are slidingly disposed around the base part. The anchor
mechanism comprises a plurality of setting slips 331
which are adapted to extend from the base part in a sub-
stantially radial direction. When the plug device is cou-
pled to the pump section, the bore 32 of the plug device
is in fluid communication with the inlet 21 of the pump
section. Well fluid may thus be sucked into the pump
chamber 201 via the bore 32.
[0039] To set or activate the plug device, a force is
applied to the anchor mechanism 33 in the longitudinal
direction, thereby displacing the anchor mechanism to-
wards the sealing elements. As the anchor mechanism
is displaced, the setting slips 331 engage a cone-shaped
section 381 of compression sleeve facing towards the
anchor mechanism. The cone-shape of the compression
sleeve forces the setting slips in an outwards radial di-
rection for engagement with the casing when the wireline
pumping assembly is positioned downhole. As the com-
pression sleeve is also slidingly disposed around the
base part 31, displacement of the anchor mechanism 33
displaces the compression sleeve in the same direction
towards the sealing elements. The sealing elements 34
are adapted to extend from the base part 31 to seal off
the annulus when the compression sleeve is displaced.
Displacement of the compression sleeve applies a com-
pression force to the sealing elements 34, whereby the
sealing elements are compressed in the longitudinal di-
rection, resulting in the sealing elements buckling out-
wards. The cooperation relationship of the anchor mech-
anism, the compression sleeve 38 and the sealing ele-
ments 34 thus results in the setting slips 331 and the
sealing elements 34 being simultaneously extended from
the base part 31 to set the plug device.
[0040] I one embodiment, the wireline pumping as-
sembly may further comprise an equalisation valve 37,
as shown in Fig. 3b. The equalisation valve is adapted
to control the flow through the bore 32 of the plug device
3. The equalisation valve may also be used for equalising
a differential pressure created across the plug device
when the plug device is set in the well and well fluid is
pumped from the lower sealed-off section 66a of the well
below the plug to the upper section 66b of the well above
the sealing elements, as shown in Figs. 5a and 5b. As
shown in Fig. 3b, the equalisation valve is provided in
the bore 32 of the plug. However, if the plug device is an
integrated part of the wireline pumping assembly, the
equalisation valve may also be incorporated in the pump-
ing section (not shown). To monitor and measure the
differential pressure across the plug device, the plug de-
vice or other parts of the wireline pumping assembly may
comprise a system for measuring the differential pres-

sure, such as one or more sensors 39 for measuring the
pressure in the lower and the upper section of the well.
The differential pressure may, however, also be deter-
mined based on other principles known to the skilled per-
son, inter alia based on the force required to drive the
plunger in the pump section.
[0041] Further, when the differential is negative, i.e.
when the pressure in the lower sealed-off section 66a of
the well below the set sealing element is higher than the
pressure in the upper section 66b of the well, the well
may start flowing by itself as the well fluid flows from
regions with higher pressure towards regions with lower
pressure. In the embodiment of the pump section shown
in Fig. 2, the design of the first valve 22 and the second
valve 24 allows well fluid to flow from the inlet 21 towards
the outlets 27 regardless of the position of the plunger
23. Hereby, the wireline pumping assembly 1 operates
in a contributory way by boosting the existing flow in the
well.
[0042] Based on the flow through the plug device 3
and/or the flow through the pump section 2, the differen-
tial pressure may also be measured by a single sensor
arranged across the plug device or by a single sensor in
the plunger conducting measurements over time. An al-
ternative method for determining the differential pressure
is to measure the flow through the outlets 27 of the pump
section., e.g. by providing a flow meter 28 in one or more
of the outlets 27.
[0043] In Fig. 6 the wireline pumping assembly is pro-
vided with a driving unit 9 and an anchoring section 8.
The driving section is adapted to drive the wireline pump-
ing assembly forward in inclined sections of the well, and
the anchoring section may be used for fixating the wire-
line pumping assembly downhole.
[0044] The wireline pumping assembly may be used
for various purposes requiring pumping downhole. In par-
ticular, the wireline pumping assembly may be used for
initiation of a well that has been intentionally killed, e.g.
to perform maintenance operations or the like downhole.
To kill a well, water may be introduced into the well, there-
by increasing the hydrostatic pressure preventing hydro
carbon from being forced to the surface by the pressure
exerted by the sourrounding formation. Such a well may
be initiated by subsequently removing the water from the
the well. To do so, a wireline pumping assembly accord-
ing to the present invention is introduced into a well
through the lubricater (not shown) at the surface of the
well.
[0045] Figs. 5a and 5b show the wireline pumping as-
sembly being submerged in a well 65 via a wireline 60.
When the wireline pumping assembly 1 has reached the
specified position, the plug device is activated, whereby
the setting slips 331 engage the casing 61 to fixate the
wireline pumping assembly, and the sealing elements 34
are simultaneously extended to provide a circumferential
seal sealing off the annulus. When the wireline pumping
assembly has been set, the well is thus divided into a
lower sealed-off section 66a of the well below the set
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sealing elements and an upper section 66b of the well
above the set sealing elements.
[0046] Next, the pumping section 2 is activated to
pump well fluid from below the set sealing elements 34
to the upper section 66b of the well. Pumping well fluid
from the lower sealed-off section 66a to the upper section
of the well results in lifting of the well fluid in the upper
section towards the surface and in a pressure built up in
the lower section of the well. The pressure in the upper
and/or the lower section is continuously monitored to be
able to determine when enough water has been removed
for the well to be able to run by itself. When the desired
pressure in the lower sealed-off section 66a has been
reached, the operation of the pumping section may be
stopped.
[0047] Before the wireline pumping assembly can be
removed, the pressure across the plug device has to be
equalised, which may be done by operating the equali-
sation valve provided in the plug device or in another part
of the wireline pumping assembly. When the pressure
has been equalised, the wireline pumping assembly is
pulled up into the lubricator and subsequently removed
from the well. Subsequently, the wireline pumping as-
sembly may easily be moved to the next well to perform
as similar initiation operation.
[0048] In another embodiment, the plug device 3 and
the remainder of the wireline pumping assembly 1 may
be separately operated and adapted to be releasably
connected downhole. In that case, first the plug device
is inserted into the well and set in the desired position by
activating the anchoring mechanism and the sealing el-
ements. Subsequently, the wireline pumping assembly
is introduced into the well and connected with the plug
device. When the desired pressure in the lower sealed-
off section 66a has been reached by operating the pump-
ing section, the wireline pumping assembly may be re-
moved from the well. Subsequently, the pressure may
be equalised using the equalisation valve provided in the
plug device, and the plug device may be removed.
[0049] Additionally, the design of the plug device 3 and
the remainder of the wireline pumping assembly 1 as
separate and releasably connectable units may allow for
the plug device 3 to be arranged in the well downhole
permanently or for longer periods of time.
[0050] Further, as described above, the design of the
pump section allows well fluid to flow from the inlet 21
towards the outlets 27 regardless of the position of the
plunger 23. The wireline pump assembly may thus be
arranged in the well downhole permanently or for longer
periods of time, operating based on the actual demand
for boosting the flow in the well. If for some reason the
flow in the well suddenly drops, the wireline pump as-
sembly may be activated to boost the flow until the well
is once again able to run by itself. The wireline pump
assembly may be activated either automatically based
on a measured pressure in the well or by a signal received
from an operator. The measured differential pressure
across the set sealing elements may thus be used to

control the operation of the pumping action of the wireline
pumping assembly by continuously activating and deac-
tivating the pumping action to boost the flow in the well.
[0051] By fluid or well fluid is meant any kind of fluid
that may be present in oil or gas wells downhole, such
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, re-
spectively.
[0052] By a casing is meant any kind of pipe, tubing,
tubular, liner, string etc. used downhole in relation to oil
or natural gas production.
[0053] In the event that the assembly is not submergi-
ble all the way into the casing, a downhole tractor can be
used to push the assembly all the way into position in the
well. The downhole tractor may have projectable arms
having wheels, wherein the wheels contact the inner sur-
face of the casing for propelling the tractor and the as-
sembly forward in the casing. A downhole tractor is any
kind of driving tool capable of pushing or pulling tools in
a well downhole, such as a Well Tractor®.
[0054] Also, the linear actuator may be a Well
Stroker®.Although the invention has been described in
the above in connection with preferred embodiments of
the invention, it will be evident for 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 wireline pumping assembly (1) for being intro-
duced in a wellbore (60) or a casing (61) and sub-
merged in well fluid, the wireline pumping assembly
extending in a longitudinal direction (50) and being
adapted for connection with a wireline (60), and the
wireline pumping assembly comprising a pump sec-
tion (2) comprising:

- a tubular pump housing (20) providing a pump
chamber (210),
- one or more inlets (21) provided in a lower part
of the tubular pump housing,
- a first valve (22) for opening and closing the
inlet,
- a plunger (23) being slidingly disposed in the
pump chamber, the plunger comprising a sec-
ond valve (242) controlling a flow of fluid from a
first compartment (202) of the pump chamber
on one side of the plunger to a second compart-
ment (203) of the pump chamber on the other
side of the plunger,
- a pump rod () operably connected to the plung-
er and extending from the plunger through the
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tubular pump housing, and
- one or more outlets (27) provided in an upper
part of the tubular pump housing,
wherein the wireline pumping assembly further
comprises:
- a linear actuator (40) arranged in association
with the tubular pump housing for driving the
pump rod, whereby, when the wireline pumping
assembly is at least partially submerged into the
well fluid, well fluid is drawn into the tubular pump
housing through the one more inlets, forced
through the second valve of the plunger, and
expelled through the one or more outlets in the
upper part of the tubular pump housing.

2. A wireline pumping assembly (1) according to claim
1, wherein the linear actuator comprises:

- a tubular stroker cylinder (4) comprising one
or more piston housings (47),
- one or more piston elements (46) slidingly dis-
posed in the piston housing to divide the piston
housing into a first chamber (41) and a second
chamber (42),
- a stroker shaft (45) operably connected to the
piston element and for connection with the pump
rod to provide reciprocation of the plunger,
- a pump (5) for alternately supplying hydraulic
fluid under pressure to the first chamber and the
second chamber of the tubular stroker cylinder
to reciprocate the piston element in the tubular
stroker cylinder, and
- an electrical motor (6) for driving the pump.

3. A wireline pumping assembly (1) according to claim
2, wherein the linear actuator comprises a plurality
of piston elements (46) slidingly disposed in a plu-
rality of piston housings 47 and operably connected
to the stroker shaft.

4. A wireline pumping assembly (1) according to claim
1, wherein the linear actuator comprises:

- an electric linear motor (51), and
- a stroker shaft (45) driven by the electric linear
motor for connection with the pump rod to pro-
vide reciprocation of the plunger,

5. A wireline pumping assembly (1) according to any
of the preceding claims, further comprising a plug
device (3) for providing a seal in an annulus (62)
between the wireline pumping assembly and the cas-
ing, the plug device comprising:

- a base part (31) connected with the tubular
pump housing and having a through-going bore
(32), and
- one or more sealing elements (34) disposed

around the base part, extendable from the base
part for sealing off the annulus.

6. A wireline pumping assembly (1) according to claim
5, wherein the plug device further comprises an an-
chor mechanism (33) for fixating the wireline pump-
ing assembly in the well, the anchor mechanism be-
ing slidingly disposed around the base part and com-
prising a plurality of setting slips (331) extendable
from the base part in a substantial radial direction
for engagement with the casing.

7. A wireline pumping assembly (1) according to claim
5 or 6, wherein the plug device further comprises a
compression sleeve (38) slidingly disposed around
the base part for compressing the one or more seal-
ing elements, and wherein the sealing elements are
adapted to extend from the base part to seal off the
annulus when the compression sleeve is displaced
in the longitudinal direction towards the one or more
sealing elements, thereby applying a compression
force to the one or more sealing elements.

8. A wireline pumping assembly (1) according to claim
7, wherein the compression sleeve comprises a
cone-shaped section (381) facing towards the an-
chor mechanism, the cone-shaped section being
adapted to force the setting slips in a radial direction,
at least upon activation of the anchor mechanism,
when the plurality of setting slips are displaced to-
wards the compression sleeve thereby engaging the
cone-shaped section.

9. A wireline pumping assembly (1) according to any
of the claims 5-8, further comprising an equalisation
valve (37) for equalising a differential pressure
across the plug, at least prior to disengaging of the
plug, when the plug device is set in a well.

10. A wireline pumping assembly (1) according to any
of the claims 5-9, further comprising one or more
sensors (39) for measuring a differential pressure
across the plug device when the plug device is set
in a well.

11. A wireline pumping assembly (1) according to any
of the preceding claims, further comprising an an-
chor section (8) for anchoring the wireline pumping
assembly in the well, the anchor section comprising
a plurality of hydraulic activatable anchoring ele-
ments (81) extendable from the tool body, for en-
gagement with the casing.

12. A wireline pumping system (10) comprising a wire-
line pumping assembly (1) according to any of the
claims 1-4, and a plug device (3) for providing a seal
in an annulus (62) between the plug device and the
casing, the plug device comprising:
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- a base part (31) having a through-going bore
(32) adapted to be connected with the tubular
pump housing of the pump section, and
- one or more sealing elements (34) disposed
around the base part, extendable from the base
part for sealing off the annulus,
wherein, the wireline pumping assembly being
adapted for connection with the plug device
downhole following setting of the plug device in
the well.

13. Use of the wireline pumping assembly according to
any of the claims 1-11 or a wireline pumping system
according to claim 12 for initiation of a killed well by
removing water present in the well using the pumping
action provided by the pumping assembly.

14. A method of initiating a well using a wireline pumping
assembly according to any of the claims 1-11, com-
prising the step of:

- inserting the wireline pumping assembly into
the wellbore,
- setting a plug device for providing a seal in an
annulus (62) between the plug device and the
casing, the plug device comprising:

- a base part (31) having a through-going
bore (32) adapted to be connected with the
tubular pump housing of the pump section,
and
- one or more sealing elements (34) dis-
posed around the base part, extendable
from the base part for sealing off the annu-
lus,

- operating the pumping section of the wireline
pumping assembly to pump fluid past the plug
device until a pressure below the plug device is
sufficient to make the well run by itself,
- equalising the pressure over the plug by oper-
ating the equalisation valve, and
- removing the wireline pumping assembly from
the well.

15. A method of optimising an initiation operation, com-
prising the step of:

- determining a pressure level in the well below
the plug device, sufficient to make the well run
by itself,
- continuously monitoring the pressure in the
well below the plug device while the pumping
section is operated to pump fluid from below the
plug device to above the plug device, and
- determining when the predetermined pressure
level is reached, following which the operation
of the pumping section may be stopped.
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