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(57) Abstract: Provided is a wellbore scraper assembly for use with a wireline. The wellbore scraper assembly, in one example,
includes a tubular housing, a plurality of hydraulically deployable scraper features associated with the tubular housing, the plurality

of hydraulically deployable scraper features configured to move from a

first retracted state to a second radially extended state, and a

hydraulic deployment system coupled to the plurality of hydraulically deployable scraper features, the hydraulic deployment system
configured to move the plurality of hydraulically deployable scraper features from the first state to the second state.
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WELLBORE SCRAPER ASSEMBLY

BACKGROUND

[0001] It is well known in the oil and gas drilling industry to run a scraper assembly
down a wellbore so as to clean the inner surface of the wellbore casing wall. This operation is
typically undertaken when there is a need to grip the inner surface of the wellbore casing with a
wellbore tool, such as a plug, inflatable packer, or the like. Naturally, the effectiveness of the
wellbore tool gripping the casing is improved if the portion of wellbore casing being gripped is
substantially clean and free of loose fragments.

[0002] Current technologies that are used to clean the inner surface of the wellbore
casing wall include rigid tubing based scraper assemblies and wireline based scraper assemblies.
Rigid tubing based scraper assemblies require a rigid work string, as well as an oil derrick for
deploying the same. Accordingly, such rigid tubing based scraper assemblies are time consuming
and expensive.

[0003] Wireline based scraper assemblies, on the other hand, do not require an oil
derrick, and thus are less time consuming and expensive. Unfortunately, the wireline based
scraper assemblies are found on the very bottom of the wireline, which means that no other
wellbore tools can be placed there below. Accordingly, multiple trips are needed to first scrape
and clean a target location, and then subsequently set the wellbore tool. Additionally, it is not
guaranteed that the operator will be able to find the cleaned location of the wellbore casing, and
thus be able to set the wellbore tool in the correct location. Moreover, it is quite possible that
new debris may be introduced between the multiple trips. Given the foregoing, what is needed in
the art is a wireline based wellbore scraper assembly that does not experience the drawbacks of

exiting systems.
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BRIEF DESCRIPTION
[0004] Reference is now made to the following descriptions taken in conjunction with the

accompanying drawings, in which:

[0005] FIG. 1 illustrates a schematic of an oil/gas well system according to the
disclosure;
[0006] FIG. 2 illustrates one embodiment of a wireline based scraper system

manufactured according to one embodiment of the disclosure;

[0007] FIG. 3 illustrates an alternative embodiment of a wireline based scraper system
according to the disclosure;

[0008] FIG. 4 illustrates a zoomed in view of certain aspects of the wellbore scraper
assembly of FIG. 3;

[0009] FIG. 5 illustrates a zoomed in view of certain aspects of an alternative
embodiment of a wellbore scraper assembly; and

[0010] FIG. 6 illustrates a zoomed in view of certain aspects of yet an alternative

embodiment of a wellbore scraper assembly.

DETAILED DESCRIPTION

[0011] In the drawings and descriptions that follow, like parts are typically marked
throughout the specification and drawings with the same reference numerals, respectively. The
drawn figures are not necessarily to scale. Certain features of the disclosure may be shown
exaggerated in scale or in somewhat schematic form, and some details of certain elements may
not be shown in the interest of clarity and conciseness. The present disclosure may be
implemented in embodiments of different forms. Specific embodiments are described in detail

and are shown in the drawings, with the understanding that the present disclosure is to be
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considered an exemplification of the principles of the disclosure, and is not intended to limit the
disclosure to that illustrated and described herein. It is to be fully recognized that the different
teachings of the embodiments discussed herein may be employed separately or in any suitable
combination to produce desired results.

[0012] Unless otherwise specified, use of the terms ‘“connect,” “engage,” “couple,”
“attach,” or any other like term describing an interaction between elements is not meant to limit
the interaction to direct interaction between the elements and may also include indirect
interaction between the elements described.

[0013] Unless otherwise specified, use of the terms “up,” “upper,” “upward,” “uphole,”
“upstream,” or other like terms shall be construed as generally toward the surface of the
formation; likewise, use of the terms “down,” “lower,” “downward,” “downhole,” or other like
terms shall be construed as generally toward the bottom, terminal end of a well, regardless of the
wellbore orientation. Use of any one or more of the foregoing terms shall not be construed as
denoting positions along a perfectly vertical axis. Unless otherwise specified, use of the term
“subterranean formation” shall be construed as encompassing both areas below exposed earth
and areas below earth covered by water such as ocean or fresh water.

[0014] Referring initially to FIG. 1, illustrated is a schematic of an oil/gas well system
100 according to the disclosure. The oil/gas well system 100 may employ a wireline based
scraper system 140 as taught herein. The oil/gas well system 100, in the embodiment shown,
includes a semi-submersible platform 102 centered over submerged oil and gas formations 104,
106 located below sea floor 108. A subsea conductor 112 extends from deck 114 of platform

102 to sea floor 108. A wellbore 116 extends from sea floor 108 and traverses formations 104,

106. Wellbore 116, in the embodiment shown, includes a casing 118 that is supported therein by
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cement 122. Casing 118 has two sets of perforations 124, 126 in the intervals proximate
formations 104, 106.

[0015] A tubing string 128 extends from wellhead 132 to a location below formation 104
and provides a conduit for production fluids to travel to the surface. A pair of packers 134, 136
provides a fluid seal between tubing string 128 and casing 118 and directs the flow of production
fluids from formations 104, 106 to the interior of tubing string 128 through, for example, a
slotted liner. Disposed within tubing string 128 is a wireline 138 used to convey a wireline based
scraper system 140 designed and manufactured according to one embodiment of the disclosure.
The term wireline, as used herein, is intended to exclude rigid conveyance mechanisms, such as
one or more sections of rigid pipe, and is intended to include all known or future developed non-
rigid conveyance mechanisms. For example, the term wireline includes, without limitation,
traditional wireline, slickline, braided cable, electric line and other related non-rigid
conveyances. Accordingly, the present disclosure should not be limited to any specific type of
non-rigid conveyance, but should exclude all types of rigid conveyances.

[0016] The wireline based scraper system 140, in the embodiment shown, includes a jar
mechanism 142, a hydraulic power pack 144, a wellbore scraper assembly 146 according to the
disclosure, a catch basket 148 according to the disclosure, and a wellbore tool 150. In
accordance with the disclosure, the wellbore scraper assembly 146 includes a plurality of
hydraulically deployable scraper features (not shown) that move from a first retracted state to a
second radially extended state, for example using fluid provided from the hydraulic power pack
144 suspended from the wireline 138 and a hydraulic deployment system associated therewith.

The catch basket 148, in one embodiment, additionally includes hydraulically deployable
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collection arms (not shown) coupled proximate a downhole end of the wellbore scraper
assembly.

[0017] A wireline based scraper system according to the present disclosure, in contrast to
existing wireline based systems, can clean the wellbore casing and set a wellbore tool in the
same run, which is a major time savings for the customer. Additionally, with relay tool strings,
an operator of the device can get real time feedback of the downhole tension to know whether or
not the scrapper is actually cleaning debris or is freely moving in the hole. Moreover, since the
wireline based scraper system uses arms in certain embodiments, the run in hole diameter of the
wireline based scraper system can be lowered so that the run in hole diameter is minimized. This
is useful in setting higher expansion plugs.

[0018] Even though FIG. 1 depicts a vertical well, it should be understood by those
skilled in the art that the wireline based scraper system 140 of the present disclosure is equally
well-suited for use in deviated wells, inclined wells, horizontal wells, multilateral wells and the
like. Likewise, even though FIG. 1 depicts an offshore operation, it should be understood by
those skilled in the art that aspects of the present disclosure are equally well-suited for use in
onshore operations.

[0019] Referring now to FIG. 2, there is shown one embodiment of a wireline based
scraper system 200 manufactured according to one embodiment of the disclosure. The wireline
based scraper system 200, in the illustrated embodiment, includes a hydraulic power pack 210.
The hydraulic power pack 210 is illustrated as being located near an uphole end of the wireline
based scraper system 200. Notwithstanding, the hydraulic power pack 210 may be positioned at
various different locations within the wireline based scraper system 200 and remain with the

scope of the disclosure. In accordance with the embodiment shown in FIG. 2, the hydraulic
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power pack 210 provides power, whether it is fluid or electrical based power, or both, to other
features within the wireline based scraper system 200. Accordingly, the hydraulic power pack
210 allows the wireline based scraper system 200 to be a self-contained unit that may operate
without power and/or instruction from the surface.

[0020] The wireline based scraper system 200 illustrated in FIG. 2 additionally includes a
wellbore scraper assembly 220 manufactured and designed according to the disclosure. In the
illustrated embodiment, the wellbore scraper assembly 220 is located downhole of the hydraulic
power pack 210. Other embodiments may exist wherein the wellbore scraper assembly 220 is
positioned uphole of the hydraulic power pack 210. The wellbore scraper assembly 220, in
accordance with the disclosure, includes a plurality of hydraulically deployable scraper features
225. The plurality of hydraulically deployable scraper features 225, in one embodiment, are
configured to move from a first retracted state (not shown) to the second radially expanded state
illustrated in FIG. 2. Accordingly, the plurality of hydraulically deployable scraper features 225
may be used to clean debris from inside a wellbore casing. The hydraulically deployable scraper
features 225 are illustrated as arms in FIG. 2, but other embodiments exist wherein the
hydraulically deployable scraper features 225 are configured as brushes, for example that could
be rotated using the hydraulic power pack 210 if necessary.

[0021] In accordance with the disclosure, a wellbore tool 230 may be positioned
proximate a lower end of the wireline based scraper system 200. The wellbore tool 230 may
comprise a variety of different tools and remain within the scope of the disclosure. In fact, any
tool capable of being controlled and/or deployed using the hydraulic power pack 210 is within
the scope of the disclosure. For example, without limitation, the wellbore tool 230 could be a

plug, an inflatable packer, or another similar device and remain within the scope of the
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disclosure. In this configuration, the wireline based scraper system 200 may be used to clean a
wellbore casing and set a wellbore tool 230 within the wellbore casing in a single trip.
Moreover, after setting the wellbore tool 230, the wireline based scraper system 200 (e.g.,
including the wellbore scraper assembly 220) could detach from the wellbore tool 230, such that
the wellbore tool 230 may be left to remain in the wellbore casing.

[0022] In certain embodiments, the wireline based scraper system 200 may additionally
optionally include a jar mechanism 240. The jar mechanism 240 may be used to assist the
wireline based scraper system 200 to traverse down a wellbore casing when gravity is
insufficient to do the same. Those skilled in the art understand the myriad different types of jar
mechanisms 240 that might be used to assist in the deployment of the wireline based scraper
system 200. Accordingly, the present disclosure should not be limited to any specific type of jar
mechanism 240. In the illustrated embodiment, the jar mechanism 240 is positioned proximate
an upper end of the wireline based scraper system 200. Other locations, however, might also be
used.

[0023] The wireline based scraper system 200 may additionally optionally include an
integrated catch basket 250. The catch basket 250, in accordance with the embodiment of FIG.
2, is configured to collect any debris 255 that may be dislodged from the inside of the wellbore
casing when using the wellbore scraper assembly 220. Accordingly, the catch basket 250 would
ideally be located below the wellbore scraper assembly 220. The catch basket 250 may comprise
a variety of different catch basket designs and remain within the scope of the disclosure. In the
illustrated embodiment of FIG. 2, however, the catch basket 250 includes one or more
hydraulically deployable collection arms 260. The hydraulically deployable collection arms 260,

in accordance with this embodiment, may move from a first running state (not shown) to a
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second collection state using power from the hydraulic power pack 210. Accordingly, the
hydraulically deployable collection arms 260 could run downhole in the first running state, and
then just before using the wellbore scraper assembly 220 to clean the wellbore casing, radially
extend to the second collection state. Additionally, when the wellbore casing has been
sufficiently cleaned, the hydraulically deployable collection arms 260 could return to the first
running state, and thus contain the debris 255. In accordance with the disclosure, the wireline
based scraper system 200 is configured to be deployed downhole within the wellbore casing
using a wireline 270.

[0024] Turning to FIG. 3, illustrated is an alternative embodiment of a wireline based
scraper system 300 according to the disclosure. The wireline based scraper system 300 shown in
FIG. 3 includes a hydraulic power pack section 310, as well as a wellbore scraper assembly
section 370. The hydraulic power pack section 310, in the illustrated embodiment, includes an
electronics section 315, as well as a power (e.g., battery power) section 320. In the illustrated
embodiment, a connector 325, couples the power section 320 to a pressure compensation
reservoir section 330. The pressure compensation reservoir section 330, in the illustrated
embodiment, is configured to balance pressures inside and outside of the tool.

[0025] In the illustrated embodiment, a hydraulic drive system 335 is coupled downhole
of the pressure compensation reservoir section 330. The hydraulic drive system 335, in this
embodiment, includes an electric motor 340 and a hydraulic fluid pump 345. The hydraulic
drive system 335, in this embodiment, additionally includes a solenoid 350, which feeds into a
manifold 355. In the embodiment shown, a filed joint 360 couples the hydraulic power pack

section 310 to the well scraper assembly section 370.
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[0026] The well scraper assembly section 370, in accordance with the disclosure, incudes
a well scraper assembly 375. The well scraper assembly 375, in accordance with the disclosure,
includes a tubular housing 380, as well as a plurality of hydraulically deployable scraper features
385 associated with the tubular housing. In the illustrated embodiment, the plurality of
hydraulically deployable scraper features 385 are configured to move from a first retracted state
(not shown) to the second radially extended state illustrated in FIG. 3. The well scraper
assembly 375, in this embodiment, additionally includes a hydraulic deployment system 390
coupled to the plurality of hydraulically deployable scraper features 385. The hydraulic
deployment system 390, in the illustrated embodiment, is hydraulically coupled to the hydraulic
power pack section 310. In the illustrated embodiment, fill ports 395 fluidly coupled to the
hydraulic power pack section 310 are used to provide fluid to the the hydraulic deployment
system 390.

[0027] In operation, the wireline based scraper system 300 could be lowered downhole
into a wellbore casing using a wireline. When running downhole, the hydraulically deployable
scraper features 385 would generally be in the first retracted state. At the point the wireline
based scraper system 300 reaches a region of the wellbore casing to be cleaned, the hydraulically
deployable scraper features 385 could be extended to the second radially extended state shown in
FIG. 3. For example, the electronics section 315 could signal the electric motor 340 to begin
operation (e.g., using the power section 320), which in turn would start the hydraulic fluid pump
345. Accordingly, the hydraulic fluid pump 345 would provide fluid through the solenoid 350,
manifold 355 and fill port 395 to the hydraulic deployment system 390. Accordingly, in the
embodiment shown a volume of the hydraulic deployment system 390 would increase, and thus

extend the hydraulically deployable scraper features 385 from the first retracted state to the
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second radially extended state. In certain embodiments, the solenoid 350 is powered, and thus in
a closed position, when the hydraulic fluid pump 345 is operational.

[0028] With the hydraulically deployable scraper features 385 in the second radially
extended state, the wireline based scraper system 300 could be moved uphole and downhole
within the region to form a cleaned area of the wellbore casing. In one example, the solenoid
350 remains powered, and thus in a closed position, while cleaning the wellbore casing. Thus,
even though power has been cut to the electric motor 340, the hydraulically deployable scraper
features 385 are maintained in the second radially extended state. When the cleaning is
complete, power may be cut to the solenoid 350, which would allow a return mechanism (e.g., a
spring 399 in the embodiment of FIG. 3) to decrease the volume of the hydraulic deployment
system 390, thus pressing any fluid in the hydraulic deployment system 390 back out the fill port
395, through the manifold 355 and solenoid 350, and ultimately returning the hydraulically
deployable scraper features 385 to the first retracted state. With the hydraulically deployable
scraper features 385 retracted, a wellbore tool could be set in the cleaned area of the wellbore
casing, and thereafter the wireline based scraper system 300 could detach from the wellbore tool
and be retrieved uphole and out of the wellbore. While a single example has been disclosed for
using a wireline based scraper system, such as the wireline based scraper system 300, to clean a
wellbore casing, the present disclosure should not be limited to any specific method.

[0029] Turning to FIG. 4, illustrated is a zoomed in view of certain aspects of the
wellbore scraper assembly 375 of FIG. 3. In addition to that discussed with regard to FIG. 3, the
wellbore scraper assembly 375 includes a deployment rod 410 located within the tubular housing
380. According to this embodiment, the deployment rod 410 is configured to slide relative to the

hydraulic deployment system 390 as the volume of a fluid chamber 420 changes. In operation,

-10-
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the deployment rod 410 may remain stationary as the hydraulic deployment system 390 slides
relative thereto. The hydraulically deployable scraper features 385, in the illustrated
embodiment, are individual thin wall arms that are coupled to the deployment rod 410. Thus, as
the volume of the fluid chamber 420 changes, and the deployment rod 410 slides within the
tubular housing 380, the hydraulically deployable scraper features 385 move between the first
retracted state (not shown) and the second radially extended state. In the embodiment illustrated
in FIG. 4, as the volume of the fluid chamber 420 increases, the hydraulically deployable scraper
features 385 move toward the second radially extended state, and as the volume of the fluid
chamber 420 decreases, the hydraulically deployable scraper features 385 move toward the first
retracted state. Further to the embodiment of FIG. 4, each of the individual thin wall arms
extend through associated individual guide slots 430 within the tubular housing 380. Further to
this embodiment, the individual guide slots 430 sloped sidewalls 440 to help move the plurality
of individual thin wall arms between the first and second states.

[0030] In accordance with one embodiment, the wellbore scraper assembly 375 may
include one or more adjustable limit mechanisms 450. The adjustable limit mechanisms 450, in
accordance with this embodiment, are configured to adjust how radially extended the
hydraulically deployable scraper features 385 are when in the second radially extended state.
For example, in the embodiment illustrated in FIG. 4, as the adjustable limit mechanisms 440
moves left the hydraulically deployable scraper arm 385s are less and less radially extended.
While a simple threaded rod has been used as the adjustable limit mechanisms 450 in FIG. 4,
those skilled in the art understand and appreciate that many different adjustable limit

mechanisms 450 are within the scope of the present disclosure.
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[0031] Turning to FIG. 5, illustrated is a zoomed in view of certain aspects of an
alternative embodiment of a wellbore scraper assembly 500. The wellbore scraper assembly 500
illustrated in FIG. 5 embodies many of the same features as the wellbore scraper assembly 375 of
FIGs. 3 and 4. Accordingly, like reference numbers have been used to indicate like (e.g.,
identical or otherwise) features. The wellbore scraper assembly 500, in contrast to the wellbore
scraper assembly 375, employs a plurality of linkage arms 510 for the plurality of hydraulically
deployable scraper features. The linkage arms 510 of FIG. 5 are each two bar linkage arms
having scraper petals 520 attached thereto. The scraper petals 520, in the illustrated
embodiment, are located proximate a centerpoint of the linkage arms 510, and are the features
that are configured to engage the wellbore casing needing cleaning. In the embodiment
illustrated in FIG. 5, as the volume of the fluid chamber 420 increases, the linkage arms 510
move toward the second radially extended state (not shown), and as the volume of the fluid
chamber 420 decreases, the linkage arms 510 move toward the first retracted state illustrated in
FIG. 5. Those skilled in the art understand the various types of linkage arms 510 that might be
used and remain within the scope of the disclosure.

[0032] Turning to FIG. 6, illustrated is a zoomed in view of certain aspects of yet an
alternative embodiment of a wellbore scraper assembly 600. The wellbore scraper assembly 600
illustrated in FIG. 6 embodies many of the same features as the wellbore scraper assemblies 375,
500 of FIGs. 3. 4 and 5. Accordingly, like reference numbers have been used to indicate like
(e.g., identical or otherwise) features. The wellbore scraper assembly 600, in contrast to the
wellbore scraper assembly 375 and wellbore scraper assembly 500, employs a plurality of bow
springs 610 for the plurality of hydraulically deployable scraper features. In the embodiment

illustrated in FIG. 6, as the volume of the fluid chamber 420 increases, the bow springs 610

-12-
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move toward the second radially extended state (not shown), and as the volume of the fluid
chamber 420 decreases, the bow springs 610 move toward the first retracted state illustrated in
FIG. 6. As is illustrated, the bow springs 610 have an arced shape when in the first retracted
state, and would further have a second tighter arc when in the second radially extended state. As
illustrated in FIG. 6, scraper petals 620 may be attached to the bow springs 610. The scraper
petals 620, in the illustrated embodiment, are located proximate a centerpoint of the bow springs
610, and are the features that are configured to engage the wellbore casing needing cleaning.
The scraper petals 620 may form part of an interchangeable attachment 625 added to the
plurality of bow springs 610 for scraping different wellbore contaminants.

[0033] Aspects disclosed herein include:

A. A wellbore scraper assembly for use with a wireline. The wellbore scraper includes:
a tubular housing; a plurality of hydraulically deployable scraper features associated with the
tubular housing, the plurality of hydraulically deployable scraper features configured to move
from a first retracted state to a second radially extended state; and a hydraulic deployment
system coupled to the plurality of hydraulically deployable scraper features, the hydraulic
deployment system configured to move the plurality of hydraulically deployable scraper features
from the first state to the second state.

B. A wireline based scraper system for use within a wellbore. The wireline based
scraper system includes: a hydraulic power pack; a wellbore scraper assembly hydraulically
coupled to the hydraulic power pack, the wellbore scraper assembly comprising 1) a tubular
housing, 2) a plurality of hydraulically deployable scraper features associated with the tubular
housing, the plurality of hydraulically deployable scraper features configured to move from a

first retracted state to a second radially extended state, and 3) a hydraulic deployment system in
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fluid communication with the hydraulic power pack and coupled to the plurality of hydraulically
deployable scraper features, the hydraulic deployment system configured to move the plurality of
hydraulically deployable scraper features from the first state to the second state; and a wellbore
tool coupled proximate a downhole end of the wellbore scraper assembly and hydraulically
coupled to the hydraulic power pack.

C. A method for cleaning a wellbore casing. The method includes: lowering a wireline
based scraper system into a wellbore casing using a wireline, the wireline based scraper system
including 1) a hydraulic power pack, 2) a wellbore scraper assembly hydraulically coupled to the
hydraulic power pack, the wellbore scraper assembly including a) a tubular housing, b) a
plurality of hydraulically deployable scraper features associated with the tubular housing, the
plurality of hydraulically deployable scraper features in a first retracted state, and c¢) a hydraulic
deployment system in fluid communication with the hydraulic power pack and coupled to the
plurality of hydraulically deployable scraper features, the hydraulic deployment system
configured to move the plurality of hydraulically deployable scraper features from the first state
to a second radially extended state, 3) a wellbore tool coupled proximate a downhole end of the
wellbore scraper assembly and hydraulically coupled to the hydraulic power pack; extending the
hydraulically deployable scraper features from the first retracted state to the second radially
extended state when the wireline based scraper system reaches a region of the wellbore casing to
be cleaned; moving the wireline based scraper system with the hydraulically deployable scraper
features in the second radially extended state uphole and downhole in the region to form a
cleaned area of the wellbore casing; returning the hydraulically deployable scraper features to the
first retracted state after forming the cleaned area; and setting a wellbore tool in the cleaned area

after returning the hydraulically deployable scraper features to the first retracted state.
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Aspects A, B, and C may have one or more of the following additional elements in
combination:

Element 1: further including a deployment rod located within the tubular housing, and
further wherein the hydraulic deployment system includes a fluid chamber, the deployment rod
configured to slide relative to the tubular housing as a volume of the fluid chamber changes.
Element 2: wherein plurality of hydraulically deployable scraper features are coupled to the
deployment rod, and further wherein the plurality of hydraulically deployable scraper features
move from the first state to the second state as the volume of the fluid chamber changes.
Element 3: wherein the plurality of hydraulically deployable scraper features are a plurality of
individual thin wall arms. Element 4: wherein the plurality of individual thin wall arms are
coupled to a slidable deployment rod located within the tubular housing, and further wherein the
plurality of individual thin wall arms are configured to move from the first state to the second
state as the slidable deployment rod slides within the tubular housing. Element 5: wherein each
of the individual thin wall arms extend through associated individual guide slots within the
tubular housing, and further wherein the individual guide slots are sloped to help move the
plurality of individual thin wall arms between the first and second states. Element 6: wherein
the plurality of hydraulically deployable scraper features are a plurality of linkage arms.
Element 7: wherein each of the plurality of linkage arms includes a scraper petal located
proximate a center point thereof. Element 8: wherein the plurality of hydraulically deployable
scraper features are a plurality of bow springs. Element 9: wherein each of the plurality of bow
springs has a first arc in the first state and a second tighter arc in the second state. Element 10:

further including interchangeable attachments added to the plurality of bow springs for scraping

~-15-



WO 2020/122936 PCT/US2018/065691

different wellbore contaminants. Element 11: further including a spring mechanism associated
with the plurality of hydraulically deployable scraper features, the spring mechanism configured
to return the plurality of hydraulically deployable scraper features to the first state from the
second state. Element 12: further including an adjustable limit mechanism, the adjustable limit
mechanism configured to adjust the second state. Element 13: further including a jar
mechanism coupled proximate a top end thereof. Element 14: further including a catch basket
including hydraulically deployable collection arms coupled proximate a downhole end of the
wellbore scraper tool.

[0034] Those skilled in the art to which this application relates will appreciate that other
and further additions, deletions, substitutions and modifications may be made to the described

embodiments.

~16-



WO 2020/122936 PCT/US2018/065691

WHAT IS CLAIMED IS:
1. A wellbore scraper assembly for use with a wireline, comprising:

a tubular housing;

a plurality of hydraulically deployable scraper features associated with the tubular
housing, the plurality of hydraulically deployable scraper features configured to move
from a first retracted state to a second radially extended state; and

a hydraulic deployment system coupled to the plurality of hydraulically
deployable scraper features, the hydraulic deployment system configured to move the
plurality of hydraulically deployable scraper features from the first state to the second

state.

2. The wellbore scraper assembly as recited in Claim 1, further including a
deployment rod located within the tubular housing, and further wherein the hydraulic
deployment system includes a fluid chamber, the deployment rod configured to slide relative to

the tubular housing as a volume of the fluid chamber changes.

3. The wellbore scraper assembly as recited in Claim 2, wherein the plurality of
hydraulically deployable scraper features are coupled to the deployment rod, and further wherein
the plurality of hydraulically deployable scraper features move from the first state to the second

state as the volume of the fluid chamber changes.

4. The wellbore scraper assembly as recited in Claims 1 to 3, wherein the plurality

of hydraulically deployable scraper features are a plurality of individual thin wall arms.
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5. The wellbore scraper assembly as recited in Claim 4, wherein the plurality of
individual thin wall arms are coupled to a slidable deployment rod located within the tubular
housing, and further wherein the plurality of individual thin wall arms are configured to move
from the first state to the second state as the slidable deployment rod slides within the tubular

housing.

6. The wellbore scraper assembly as recited in Claim 5, wherein each of the
individual thin wall arms extend through associated individual guide slots within the tubular
housing, and further wherein the individual guide slots are sloped to help move the plurality of

individual thin wall arms between the first and second states.

7. The wellbore scraper assembly as recited in Claims 1 to 3, wherein the plurality

of hydraulically deployable scraper features are a plurality of linkage arms.

8. The wellbore scraper assembly as recited in Claim 7, wherein each of the plurality

of linkage arms includes a scraper petal located proximate a center point thereof.

9. The wellbore scraper assembly as recited in Claims 1 to 3, wherein the plurality

of hydraulically deployable scraper features are a plurality of bow springs.

10. The wellbore scraper assembly as recited in Claim 9, wherein each of the plurality

of bow springs has a first arc in the first state and a second tighter arc in the second state.
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11. The wellbore scraper assembly as recited in Claim 9, further including
interchangeable attachments added to the plurality of bow springs for scraping different wellbore

contaminants.

12. The wellbore scraper assembly as recited in Claims 1 to 11, further including a
spring mechanism associated with the plurality of hydraulically deployable scraper features, the
spring mechanism configured to return the plurality of hydraulically deployable scraper features

to the first state from the second state.

13. The wellbore scraper assembly as recited in Claims 1 to 12, further including an

adjustable limit mechanism, the adjustable limit mechanism configured to adjust the second

state.
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14. A wireline based scraper system for use within a wellbore, comprising:

a hydraulic power pack;

a wellbore scraper assembly hydraulically coupled to the hydraulic power pack, the
wellbore scraper assembly comprising:

a tubular housing;

a plurality of hydraulically deployable scraper features associated with the tubular
housing, the plurality of hydraulically deployable scraper features configured to move
from a first retracted state to a second radially extended state; and

a hydraulic deployment system in fluid communication with the hydraulic power
pack and coupled to the plurality of hydraulically deployable scraper features, the
hydraulic deployment system configured to move the plurality of hydraulically
deployable scraper features from the first state to the second state; and
a wellbore tool coupled proximate a downhole end of the wellbore scraper assembly and

hydraulically coupled to the hydraulic power pack.

15. The wireline based scraper system as recited in Claim 14, further including a
deployment rod located within the tubular housing, and further wherein the hydraulic
deployment system includes a fluid chamber, the deployment rod configured to slide relative to

the tubular housing as a volume of the fluid chamber changes.

16. The wireline based scraper system as recited in Claim 15, wherein plurality of

hydraulically deployable scraper features are coupled to the deployment rod, and further wherein
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the plurality of hydraulically deployable scraper features move from the first state to the second

state as the volume of the fluid chamber changes.

17. The wireline based scraper system as recited in Claims 14 to 16, wherein the
plurality of hydraulically deployable scraper features are a plurality of individual thin wall arms
coupled to a slidable deployment rod located within the tubular housing, and further wherein the
plurality of individual thin wall arms are configured to move from the first state to the second

state as the slidable deployment rod slides within the tubular housing.

18. The wireline based scraper system as recited in Claim 17, wherein each of the
individual thin wall arms extend through associated individual guide slots within the tubular
housing, and further wherein the individual guide slots are sloped to help move the plurality of

individual thin wall arms between the first and second states.

19. The wireline based scraper system as recited in Claims 14 to 16, wherein the
plurality of hydraulically deployable scraper features are a plurality of linkage arms each

including a scraper petal located proximate a center point thereof.

20. The wireline based scraper system as recited in Claims 14 to 16, wherein the
plurality of hydraulically deployable scraper features are a plurality of bow springs, wherein each
of the plurality of bow springs has a first arc in the first state and a second tighter arc in the

second state.
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21. The wireline based scraper system as recited in Claim 20, further including
interchangeable attachments added to the plurality of bow springs for scraping different wellbore

contaminants.

22. The wireline based scraper system as recited in Claims 14 to 21, further including
a spring mechanism associated with the plurality of hydraulically deployable scraper features,
the spring mechanism configured to return the plurality of hydraulically deployable scraper
features to the first state from the second state, and further including an adjustable limit

mechanism, the adjustable limit mechanism configured to adjust the second state.

23. The wireline based scraper system as recited in Claims 14 to 22, further including

a jar mechanism coupled proximate a top end thereof.

24. The wireline based scraper system as recited in Claims 14 to 23, further including

a catch basket including hydraulically deployable collection arms coupled proximate a downhole

end of the wellbore scraper tool.
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25. A method for cleaning a wellbore casing, comprising:
lowering a wireline based scraper system into a wellbore casing using a wireline, the
wireline based scraper system including:
a hydraulic power pack;
a wellbore scraper assembly hydraulically coupled to the hydraulic power pack,
the wellbore scraper assembly including:

a tubular housing;

a plurality of hydraulically deployable scraper features associated with the
tubular housing, the plurality of hydraulically deployable scraper features in a first
retracted state; and

a hydraulic deployment system in fluid communication with the hydraulic
power pack and coupled to the plurality of hydraulically deployable scraper
features, the hydraulic deployment system configured to move the plurality of
hydraulically deployable scraper features from the first state to a second radially
extended state; and
a wellbore tool coupled proximate a downhole end of the wellbore scraper

assembly and hydraulically coupled to the hydraulic power pack;

extending the hydraulically deployable scraper features from the first retracted state to the
second radially extended state when the wireline based scraper system reaches a region of the
wellbore casing to be cleaned;

moving the wireline based scraper system with the hydraulically deployable scraper
features in the second radially extended state uphole and downhole in the region to form a

cleaned area of the wellbore casing;
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returning the hydraulically deployable scraper features to the first retracted state after
forming the cleaned area; and
setting a wellbore tool in the cleaned area after returning the hydraulically deployable

scraper features to the first retracted state.

24—



PCT/US2018/065691

WO 2020/122936

1/6

R B RO
M\ v R I
e § Gors b s 5%

Poponpoorsl fraprs
Felc < 5%

i 2




270

200

WO 2020/122936 PCT/US2018/065691

2/6

LN PN

#

o
o
(@]

TN

Fig. 2



PCT/US2018/065691

WO 2020/122936

o .
. .

oy
\ SPE

GEE — 0133 c7€ |

_ § \\\\\\\“\M\\\m\\\\\\\\ 7 A. . \N&.\xMMMMLMLLMMMLV\\VV\vw\\\\

........................................................ \ Z Z __ )
s s o, Z 7% 7 \\\\W\\\\\\\\\\\\\\\\\\\\\\\ Z
7 . A / %&\\& .

7

\ 0ce ST€ ]

|
oTE v/\/

00¢€




375

WO 2020/122936

4/6

420

PCT/US2018/065691

Fig. 4



PCT/US2018/065691

WO 2020/122936

5/6

G 814

0

I

S

0147

AR R

7

s AT,
\\\.\ \ \\s\\

(0187

00s



PCT/US2018/065691

WO 2020/122936

6/6

9 "84

019

oty

009



ATIONAL SEARC (8) International application No.
INTERRATIONAL SEARCH REPORT PCT/US2018/065691

A. CLASSIFICATION OF SUBJECT MATTER
E21B 37/02(2006.01)i

According to International Patent Classification (IPC) or to both national classification and IPC
B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
E21B 37/02, B0O8B 9/38; E21B 17/10; E21B 29/00, E21B 37/00, E21B 37/04, E21B 9/26

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched
Korean utility models and applications for utility models
Japanese utility models and applications for utility models

Electromic data base consulted during the international search (name of data base and, where practicable, search terms used)
¢KOMPASS(KIPO internal) & Keywords: wellbore, scraper, wireline, hydraulic, rod, chamber, arm, sloped, slot, power pack, retract,
extend

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y US 2016-0312582 A1 (BAKER HUGHES INCORPORATED) 27 October 2016 1-3,14-16,25
See paragraphs [0010]-[0012], claim 1, and figures 1-3.

Y US 2016-0010413 A1 (SMITH INTERNATIONAL, INC.) 14 January 2016 1-3,14-16,25
See paragraphs [0024], [0032], claim 1, and figures 1-2.

A US 2017-0362917 A1 (ABRADO, INC.) 21 December 2017 1-3,14-16,25
See paragraphs [0027]-[0042] and figures 1-2.

A US 3961824 A (VAN EEK et al.) 08 June 1976 1-3,14-16,25
See claim 1 and figure 4.

A US 10119368 B2 (TUNGET, BRUCE A.) 06 November 2018 1-3,14-16,25
See column 36, lines 46-57.

. . . . N7 .
|:| Further documents are listed in the continuation of Box C. See patent family annex.
* Special categories of cited documents: "T" later document published after the international filing date or priority
"A"™ document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand
to be of particular relevance the principle or theory underlying the invention
"E"  earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive
"L"  document which may throw doubts on priotity claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is
"O"  document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents,such combination
means being obvious to a person skilled in the art
"P"  document published prior to the international filing date but later "&" document member of the same patent family
than the priority date claimed
Date of the actual completion of the international search Date of mailing of the international search report
03 September 2019 (03.09.2019) 04 September 2019 (04.09.2019)
Name and mailing address of the ISA/KR Authorized officer

International Application Division
Korean Intellectual Property Office LEE. Hun Gil
189 Cheongsa-ro, Seo-gu, Daejeon, 35208, Republic of Korea

Facsimile No. +82-42-431-8578 Telephone No. +82-42-481-8525

Form PCT/ISA/210 (second sheet) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.
PCT/US2018/065691

Box No.II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. Claims Nos.. 5-6,8,10-11,18,21
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:
Claims 5-6,8,10-11,18,21 are regarded to be unclear, because they refer to multiple dependent claims 4,7,9,12-13,17,19-20,22-
24 which do not comply with PCT Rule 6.4(a).

3, Claims Nos.: 4,7,9,12-13,17,19-20,22-24
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. Il Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

1. |:| As all required addtional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. |:| As all searchable claims could be searched without effort justifying an additional fees, this Authority did not invite payment
of any additional fees.

3. |:| As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. |:| No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest [l The additional search fees were accompanied by the applicant's protest and, where applicable, the
payment of a protest fee.
The additional search fees were accompanied by the applicant's protest but the applicable protest
fee was not paid within the time limit specified in the invitation.
|:| No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (2)) (January 2015)



INTERNATIONAL SEARCH REPORT International application No.

Information on patent family members PCT/US2018/065691

Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2016-0312582 Al 27/10/2016 US 9988878 B2 05/06/2018
WO 2016-172323 Al 27/10/2016

US 2016-0010413 Al 14/01/2016 US 10030459 B2 24/07/2018

US 2017-0362917 Al 21/12/2017 GB 2549896 A 01/11/2017
GB 2549896 B 12/09/2018
NO 20171190 Al 18/07/2017
NO 343563 Bl 08/04/2019
WO 2016-100540 Al 23/06/2016

US 3961824 A 08/06/1976 None

US 10119368 B2 06/11/2018 CN 105518248 A 20/04/2016
EP 3017138 Al 11/05/2016
EP 3017138 A4 31/05/2017
EP 3017138 B1 01/05/2019
US 2016-0138369 Al 19/05/2016
WO 2015-003188 Al 08/01/2015

Form PCT/ISA/210 (patent family annex) (January 2015)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - claims
	Page 19 - claims
	Page 20 - claims
	Page 21 - claims
	Page 22 - claims
	Page 23 - claims
	Page 24 - claims
	Page 25 - claims
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - wo-search-report
	Page 33 - wo-search-report
	Page 34 - wo-search-report

