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ELECTRIC POWER DISTRIBUTION FOR FRACUTURING OPERATION

BACKGROUND

{8001} Hydraulic fracturing has been commonly used by the oil and gas industry
to stimulate production of hydrocarbon producing wells, such as o1l and/or gas wells.
Hydraulic fracturing, sometimes called “fracing” or “tracking” is the process of
imjecting fracturing fhuid into a wellbore o fracture the subsurface geological
formations and release hydrocarbons. The fracturing flaid 13 pumped into a wellbore
at a pressure sufficient to cause fissures within the underground geological
formations. Once inside the wellbore, the fracturing fluid fractures the underground
formation. The fractunng fluid may inclade water, various chemical additives, and
proppants that promote the extraction of the hydrocarbon reserves, such as oil and/or
gas.  Proppants, such as fracturing sand, prevent fissures and fractures in the
underground formation from closing; thereby, allowing the formation to remain open
so that hyvdrocarbons flow through the hydrocarbon wells.

{6002} implementing fracturing operations at well sites requires extensive
investment in equipment, labor, and fuel. A typical fracturing operation uses
fracturing equipment, personnel to operate and maintain the fracturing equipment,
targe amounts of fucl to power the fracturing operations, and relatively large volumes
of fracturing fluids. As such, planning for fracturing operations is complex and
encompasses a variety of logistical challenges that include minimizing the on-site
area or “footprint” of the fracturing operations, providing adequate power and/or fuel
to continuously power the fracturing operations, increasing the etficiency of the
hydraulic fracturing equipment, and reducing the environmental impact resulting
from fracturing operations. Thus, numerous innovations and improvements of
existing fracturing technology are needed to address the variety of complex and
logistical chalienges faced in today’s fracturing operations.

SUMMARY

{68063} The following presents a simplified summary of the disclosed subject
matter in order to provide a basic understanding of some aspects of the subject matter
disclosed herein. This summary is not an exhaustive overview of the technology

disclosed herein, and it is not intended to identify kev or eritical elements of the
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invention or to delineate the scope of the invention. Ita sole purpose is to present
concepts in a simplified form as a prelude to the more detailed description that is
discussed later.

[6004] In one embodiment, an apparatus comprising a hydration tank, a
fracturing blender, and an internal manifold systera. The 1otemal manifold system
couples the hydration tank and the fracturing blender to route fluid between the
hydration tank and the fracturing blender. The apparatus also comprises a single
transport frame that couples the hydration tank, the fracturing blender, and the
internal manifold systern o form a single transport.

{B005] In another embodiment, a method for producing fractunng fluid,
comprising receiving source fluid from one or more inlet manifolds of a single
transport and driving a first pump mounted on the single transport to route the source
fluid from the inlet manifolds into a hydration tank mounted on the single transport.
The method also drives second pump mounted on the single transport to route
hydrated fluid produced by the hydration tank to a blending tub mounted on the single
transport and discharges fracturing fluid produced by the blending tub to one or more
outlet manifolds of the single transport.

[B086] In yet another embodiment, & transport comprising a transport frame, an
miernal manifold systera coupled to the transport fraroe, and a hydration tank coupled
to the transport frame. The hydration tank is configured to receive a source fluid from
the internal manifold system, produce a hydrated fluid with a target viscosity based
on the source fluid, and cutput the hydrated fuid to the internal manitold system. The
transport also comprises a blender coupled to the transport frame, where the blender
is configured to receive the hydrated fluid from the internal manifold system, produce
a fracturing tluid based on the hydrated fluid, and discharge the hydrated fluid to the
mternal manifold system. The delivery rate of the bydrated fluid for the hydration
tank corresponds to an amount of fracturing fluid the blender provides to one or more
fracturing pump fransports.

{6867} T another embodiment, an electric fracturing system comprises a switch
gear transport electrically connected to a power generation source to provide electric
power at a first voltage level. The electric fracturing system also comprises an

electrical cable that supplies electric power at the first voltage level and a fracturing
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pump transport electrically connected to the switch gear transport via only the

electrical cable. The fracturing purap transport comprises a transformer that steps

x4

down the electric power received at the first voltage level to a lower voliage level
The fracturing pump transport is not electrically connected to the switch gear
transport via another electrical cable at a voltage level that differs from the first
voltage level
{8008} in ancther embodiment, a transport that comprises a single transport
frame and an electric prime mover mounted on the single transport frame. The pump
is coupled to the electric prime mover and rounted on the single transport frame and
a transformer coupled to the electric prime mover and mounted on the single transport
frame. The transformer is configured to receive electric power at a first voltage level
from a power source via a single cable assembly and step down the electric power at
the first voltage level to a lower voltage level. The transformer is also configured fo
supply the electric power at the lower voltage level to the electric prime mover, where
the transport 18 not connected 10 any other cable assemblies that supply electric power
at the first voltage level and other voliage levels.
{60097 In yet another embodiment, a method for electric power distribution used
for fracturing operations. The method comprises receiving, at a transport, electric
power from a mobile source of electricity at a first voltage level, where the first
voltage level falls within a range of 1,000 V to 35 kilovolts and supplying, from the
transport, the electric power {o a fracturing pump transport at the first voliage level
using only a first, single cable connection The method also includes supplying, from
the fransport, the electric power to a second transport at the first voltage level using
only a second, single cable connection.
[6810] In yet another embodiment, each of the above described embodiments and
variations thereof, muay be implemented as a method, apparatus, and/or system.
BRIEF DESCRIPTION OF THE DRAWINGS
{8011} For a more complete understanding of this disclosure, reference is now
made to the foliowing brief description, taken in connection with the accompanying
drawings and detailed description, wherein like reference numerals represent like

pasis,

2
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18012} FIG. 1 15 a schematic diagram of an embodiment of a well site that
comprises a wellhead and a mobile fracturing system.

(8013} FiG 2 is a schematic diagram of an embodiment of a medium-low
voltage power distribution system for the mobile fracturing system.

{8014} Fi(z. 3 18 a schematic diagram of another embodiment of a medium
voltage power distribution systern for the mobile fracturing system.

{8015} FIG. 4A illustrates a side view of an embodiment of a hydration-blender
transport.

[8016] FIG. 4B dlustrates an under tank cross sectional view of the hydration-
blender transport.

{0017} Fi(z. 4C illustrates a cross sectional view of the hydration-blender
transport that depicts the inside of the hydration tank.

{6018} FIG. 4D illustrates a top view the hydration-blender transport that
depicts the top of the hydration tank,

[8019] FIG. 4E illustrates a cross sectional view of the hydration-blender
transport that corresponds to section cut A-A shown in FIG. 4D,

80241 Fiz. 4F illustrates an under tank cross sectional view of another
embodiment of a hydration-blender transport.

{8921} FIG. 5 illustrate an embodiment of a hvdration-blender transport that
includes a single biending tub.

18022} FiG. 6 is a flow chart of an embodiment of a method to provide
fracturing fluid using a single hyvdration-blender transport.

[8023] FIG 7 1s a flow chart of an embodiment of a method to provide electric
power to fracturing equipment.

{00241 While certain embodiments will be described in connection with the
tustrative embodiments shown herein, the invention is not limited to those
embodiments. On the contrary, all alternatives, medifications, and equivalents are
included within the spirit and scope of the invention as defined by the claims. In the
drawing figures, which are not to scale, the same reference numerals are used
throughout the description and in the drawing figures for components and elements

having the same structure, and primed reference numerals are used for components
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and elements having a similar function and construction to those components and
elernents having the same unprimed reference numerals.

DETAILED DESCRIPTION
[6025] The term “fracturing sand” is used in this disclosure to serve as a non-
bmiting example of a proppant used as a component of fractuning fluid. “Fracturnng
sand” i3 also used herein to collectively refer to both wet and dry fracturing sand.
Embodiments in this disclosure are not limited to fracturing sand and any other type
of proppant, such as man-made ceramics, aluminum beads and sintered bauxite, can
be used with the varous embodiments presented in the disclosure. Unless otherwise
specified within the disclosure, the term “fracturing sand” can be interchanged
throughout this disclosure with the term “proppants.”
[0026] As used herein, the term “wet fracturing sand” refers to a gquantity of
fracturing sand that contains a moisture content of about one percent or more, which
is typicaliy determined based on weight. “Diry fracturing sand” refers to quantities of
fracturing sand that contain a motsture content of less than about one percent. As used
herein, the term “liquefying wet fracturing sand” refers 1o enhancing and
transtorming the flow properties of wet fracturing sand to be substantially similar to
dry fracturing sand in order to accurately control the amount of metered fracturing
sand. Wet fracturing sand can liquefy and flow when shaken with force.
18627} Asused herein, the term “transport” refers to any transportation assembly,
inchuding, but not limited to, a trailder, truck, skid, rail car, and/or barge used o
transport relatively heavy structures and/or other types of articles, such as fracturing
equipment and fracturing sand. A transport could be ndependently movable from
another transport. For example, a first transport can be mounted or connected to a
motorized vehicle that independently moves the first transport while an unconnected
second transport remains stationary.
{6028} As used herein, the term “trailer” refers to a transportation assembly used
to transport relatively heavy structures and/or other types of articles (such as
fracturing equipment and fracturing sand) that can be attached and/or detached from
a transportation vehicle used to pull or tow the trailer. As an example, the
transportation vehicie is able to independently move and tow a first trailer while an

unconnected second tratler remaing stationary. In one or more embodiments, the

[
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trailer inchides mounts and manifold systems to connect the trailer to other fracturing
equiproent within a fracturing system or tleet. The term “lay-down trailer” refers to a
specific embodiment of a trailer that includes two sections with different vertical
heights. One of the sections or the upper section is positioned at or above the trailer
axles and another section or the lower section s posttioned at or below the trailer
axles. In one embodiment, the main tratler beams of the lay-down trailer may be
resting on the ground when in operational mode and/or when uncoupled from a
transportation vehicle, such as a tractor,

{0029} As used herein, the term “low voltage” refers to a voltage range from
about 50 volts (V3 to 1,000 V for alternating current (AC) elecinic power. The term
“medium voltage” refers to a voltage range from about 1,000 V to about 35 kilovolts
(V) for AC electric power, and the term “high voliage” refers to a voltage range
greater than 35 kV for AC eleciric power. Although the terms “low vokage”
“medium voliage,” and “high voltage™ generally refer to voltage ranges in AC electric
power, the disclosure 1s not Hmited to AC electric power and could also utilize current
(DC) voliage.

{6030} Unless otherwise specified within the disclosure, the term “electrical
connection” refers to connecting one transport to another transport using one or more
clectrical cables, The term “electrical cable” can be interchanged throughout this
disclosure with the term “power cable” “power cable connection” “cable
connection,” or “electrical cable connection.” The terms “elecirical cable,” “power
cable” “power cable connection,” “cable connection,” and “electrical cable
connection” refer to a single cable assembly that bundles together one or more wires
{(£.5., copper wires) that carry AC or DO electric current to provide electric power. In
one or more embodiments, the single cable assembly also includes other wire types,
such as fiber optic wires that perform other functions besides providing electric
power. For example, the fiber optic wires are able to carry light for the purposes of
transferring communication signals.

180311 Various example embodiments are disclosed herein for performing
mobile fracturing operations using a hydration-blender transport. Rather than having
a hydration transport that is separate and independent from 3 blender transport, a

fracturing fleet may replace two or more different transports with a single hvdration-
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blender transport. The hydration-blender transport includes a hydration tank and a
blender unit {e.g., a single configuration blender or a dual configuration blender)
interconnected with each other using the hydration-blender transport’s internal
manifold system. The internal manifold system directly couples the hydration tank
and blender unit such that the hydration tank s able to provide fracturing fluid to the
blender unit without requiring manifolds or other fluid connections {e g, piping or
hoses) that are external to the hydration-blender fransport. To draw in source fluid,
such as water or a fluid mixture {e.g., water with chemical additives), via one or more
inlet manifolds, the hydration-blender transport comprises a plurality of electric
prime movers that drive a plurality of pumps. Based on how an operator configures
the inlet valves of the internal manifold system, the hydration-blender transport can
transfer the source fluid to the hydration tank and blender unit, or completely by-pass
the hydration tank and blender unit and transport the source fluid directly to one or
more outlet manifolds. By doing so, the hydration-blender transport is able to perform
a variety of operations that include, but are not hmited to straight through operations,
hydration-blender operations, and split stream operations.

6032} Alse disclosed are various exampie embodiments that distiibute electric
power from a mobile source of electricity. In one embodiment for fracturing
operations, a power distribution system positions the voltage step down operation
downstream and in close proximity to the fracturing equipment within a mobile
fracturing svstem. As an exampie, a fracturing pump transport and a hydration-
blender transport both include transformers that step down a supphied voltage level to
one or more lower voliage levels that the fracturing equipment (e.g., electric prime
movers} utilizes. The transports could alse include drives (e.g, variable frequency
drives {VFDs}} to control and monitor the electric prime movers. By doing so, the
mobile fracturing system 1s able to reduce the number of transports by eliminating
the use of an auxiliary unit fransport (e.g., auxiliary unit transport 106 in FIG. 2}
and/or drive power transports {(e.g., drive power transports 104 in FIG. 2} A switch
gear transport within the mobile fracturing svstem is then able to directly provide to
the other transports, such as a hydration-biender transport and the fracturing pump
transport, electric power at a relatively high medium voltage level (eg, 138

k¥V)thereby, reducing the number of electrical cables to power fracturing equipment.
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For example, the awitch gear transport may connect to each fracturing pump transpost
using a single electrical cable that supplies electric power at 13.8 kV. Fach
transformer mounted on the fracturing pump transport is then able to step down the
supplied electric power to different voitage levels {e.g, 42 kV and 480 V) and
provide enough electric current to power fracturing equipment.

{6033] FIG. 1 is a schematic diagram of an embodiment of a well site 100 that
comprises a welthead 101 and a mobile fracturing system 103, Generally, a mobile
fracturing system 103 may perform fracturing operations to complete a well and/or
transform a dridled well into a production well. For example, the well site 100 may
be a site where operators are in the process of drilling and completing a well,
Operators may start the well completion process with vertical drilling, running
production casing, and cementing within the wellbore. The operators may also insert
a variety of downhole tools into the wellbore and/or as part of a tool string used to
drill the wellbore. After the operators drilf the well to a certain depth, a horizontal
portion of the well may also be drilled and subsequently encased in cement. The
operators may subsequently pack the rig and move a mobile fracturing systern 103
onto the well site 100 to perform frachuring operations that force relatively high
pressure fracturing fhud through wellhead 101 into subsurface geological formations
to create fissures and cracks within the rock. The mobile fracturing system 103 may
then be moved off the well site 100 once the operators complete fracturing operations.
Typically, fracturing operations for well site 100 may last several days or weeks.
6034} As shown in FI(. 1, the mobile fracturing system 103 includes a mohile
source of electricity 102 configured to generate electricity by converting hydrocarbon
fuel, such as natural gas, obtained from one or more other sources (e.g., a producing
wellhead, gathering pipe systems and/or pipelines) at well site 100, from a remote
offsite location, and/or another relatively convenient location near the mobile source
of electricity 102. The mobile source of electricity 102 supplies the generated
electricity to fracturing equipment to power fracturing operations at one or more well
sites. In particular, the mobile source of electricity 102 may supply electric power to
fracturing equipment within the mobile fracturing system 103 that includes, but is not
Himited to, the swiich gear transport 112, drive power transports 104, auxiliary unit

transport 106, blender transport 110, data van 114, hydration transport 118, auxiliary
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power tranaport 120, and fracturing purop transports 108 in order {o deliver fracturing
fluid through wellhead 101 fo subsurface geological formations,

{0035} The switch gear transport 112 may receive the electricity generated from
the mobile source of electricity 102 via one or more electrical connections. In one
embodiment, the switch gear transport 112 uses 138 kilovolts (kV) electrical
connections 1o receive power from the mobile source of electricity 102, The switch
gear transport 112 may comprise a plurality of electrical disconnect switches, fuses,
transformers, and/or circuit protectors to protect other fracturing equipment within
the mobile fracturing systers 103, The switch gear transport 112 may theo transfer
the electricity received trom the mobile source of electricity 102 to the drive power
transports 104 and auxiliary unit transports 106, The power distribution system to
supply power from the mobile source of electricity 102 to the mobile fracturning
system 103 is discussed in more detail in FIG. 2.

{8036} The auxiliary unit transport 106 may comprise a transformer and a control
system to control, monitor, and provide power to the electrically connected fracturing
equiprment. Tn one embodiment, the awxiliary unit transport 106 receives a relatively
higher medium voltage (g.g., 13.8 kV} electrical connection and steps down the
electric power to a fower voltage. For example, the auxaliary unit transport 106 steps
down the voltage level from 13.8 kV 10 480 V. The auxiliary unit transport 106 may
then provide the stepped down voltage to other fracturing equipment, such as the

blender transport 110, sand storage and conveyor, data van 114, and lighting

equipment.
{6037} The drive power transports 104 may be configured to monitor and control

one of more electric prime movers located on the fraciuring pump transports 108 via
a plurality of connections, such as electrical connections (e.g., copper wires), fiber
optics, witeless, and/or combinations thereof. The drive power transports 104 may
alsc receive power from the switch gear transport 112 and step down the 138 kV
electrical connection to lower voltages. In one embodiment, the drive power
transports 104 may step down the voltage to 4.2 KV rather than other lower voltage
levels, such as 600 V, in order to reduce cable size of the electrical cable and the
number of electrical cables used to connect the mobile fracturing system 103 In FIG.

1, the fracturing pump transport 108 utilizes the electric power received from the
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drive power transport 104 to power one or more electric prime movers that convert
electric power to mechanical power tn order to drive one or more pumps.

[6038] To form tracturing fluid, the hydration transport 118 combines a fluid,
such as water from a frac tank, with a polymer-based slurry to produce a hydraied
fluid with a target viscosity. The polymer-based slurry may be a viscous slurry
concentrate that contains hydratable polymers that include, but are not fimited to guar
eum, hydroxypropyi guar (HPG), carboxymethyt HPG, carboxymethyl hydroxyethyl
cethdose, and combinations thereof Because the polymer-based slurry has a
specified hydration rate, the viscosity level of the hydrated fluid after inutially
combining the polymer-based sturry with the fluid may not equal the target viscosity.
Typically, the hydrated fluid requires a certain amount of mixing time {also known
as residence fime) 1o hydrate the polymer-based slumry so that the hydrated fld
reaches the target viscosity. For example, after combining the source fluid with the
polymer-based slurry, the viscosity of the hvdrated fluid increases as the degree of
hydration of the polymer-based shurry increases.

[80639] In one embodiment, the blender transport 110 receives electric power
from the auxiliary unit transport 106 to power a plurality of electric prime movers to
perform a variety of blending operations. For instance, some of the eleciric prime
movers may drive one or more pumps to route source thuid 1o the blender transport
119 to produce fracturing fluid. Non-limiting examples include directing source thuid
{e.g., hydrated fhud from the hydration transport 118) received at one or more inlet
manifolds into one or more blending tubs and/or discharging fracturing fhuid via one
or more outlet manifolds to supply fracturing fluid to the fracturing pump transports
108, Other electric prime movers may power other blending operations, such as
metering the fracturing sand inio the blending tubs and mixing hydrated fhuid with
fracturing sand to form the fracturing fluid.

{6040} The data van 114 may be part of a control network system, where the data
van 114 acts as a control center configured to monitor and provide operating
inatructions in order to remotely operate the hydration transport 118, the blender
transport 1190, the mobile source of electricity 102, fracturing pump transport 108
and/or other fracturing equipment within the mobile fracturing system 103, For

example, the data van 114 may communicate via the control network systemn with the
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VEDs located within the drive power transports 104 that operate and monitor the
health of'the electric motors used to drive the pumps on the fracturing pump transports
108, Other fracturing equipment shown in FIG. 1, such as gas conditioning transport,
frac tanks, chemical storage of chemical additives, sand conveyor, and sand container
storage are known by persons of ordinary skill in the art, and therefore are not
discussed in further detail.

18041} in one embodiment, rather than having a separate hydration transport 118
and blender transport 110, the mobile fractuning system 103 could include a single
hydraticn-blender transport (not shown in FIG. 1}, Using FIG. 1 as ao example, the
hydration-blender transport receives electric power from the auxiliary unit transport
106 to power a plurality of electric prime movers to perform a variety of hydration
and blending operation. As an example, the hydration tank of the hydration-blender
transport could be configured to perform a continuous hydration process to hydrate a
polymer-based siurry with the source fluid to reach the target viscosity. Implementing
a continuous hydration process rather than a batch process allows the hydration tank
o produce hydrated fluid as needed or in real-time, where the rate of hydrated fluid
production corresponds to the amount of fracturing fluid the blender unit provides to
the fracturing purp transport 108, To provide an adequate amount of residence time
to hydrate the polymer-based slurry, the hydration tank may divect the hydrated fhud
to travel a torturous flow path that delays supplying the hvdrated fluid to the blender
unit,

86421 The torturous flow path may be contigured to provide a mirimal amount
of residence time for a given flow rate to produce hydrated flind with the target
viscosity. Moreover, the torturous flow path is contigured to hold a targeted volume
of hydrated fluid to sestain a delivery rate of the hydrated fhud to the blender unit.
For example, to provide a targeted flow rate of about 80 to 100 barrels per minute
{bpm) and a residence time of about three minutes, the torturcus flow path or volume
of the hydration tank would need to hold at least about 240 barrels. As the hydrated
fluid travels through the torturous flow path, the torturous flow path may also be
configured to further mix, agitate, and apply shear forces that enhance hvdration of

the polymer-based slurry. The torturcus fiow path for the hydration tank may be
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implemented using a variety of methods known by persons of ordinary skill in the
art.

[6043] One or more pumps on the hydration-biender transport may then direct
the hydrated tluid with the target viscosity to the blender unit to mix fracturing sand
with the hydrated fluid. In one embodiment, the hydration-blender transport may
include a dual configuration blender that comprises electric prime movers {e g,
electric motors) for the rotating machinery. The dual configuration blender may have
two separate blending tubs configured to be independent and redundant, where any
one or both of the blending tubs may recetve hydrated fhuid that onginated from any
of the inlet manifolds. In other words, source fluid received from any of the inlet
mantfolds may subsequently be hydrated and then blended by any one or both of the
blending tubs. Afterwards, the blended fracturing fluid is discharged out of any of the
outlet manifolds. in one embodiment, when both blending tubs are operational, the
dual configuration blender may have a blending capacity of up o about 240 bpm.
Other embodiments of the hydration-blender transport may uotilize a single
configuration blender that only has g single blending tub.

8044} Combining the hydration tank and blender into a single hydration-blender
tranaport also allows the hydration-blender transport to support a variety of operation
modes, such as straight through operation mode, hydration operation mode, and/or
split stream operation mode. In a straight through operation mode, the hydration-
blender transport receives the source fluid from one or more inlet manifolds and
directly discharges the source fluid o one or more outlet manmifolds by having the
source fluid bypass both the hydration tank and blending tubs of the blender unit. By
doing so, the hydration-hlender transport supplies source fluid, which can also be
referred to as clean fluid, to one or more fractunng pump transports 108, In hydration
operation mode, the hydration-blender transport directs the source fluid into the
hydration tank, pumps the hydrated fluid into the blending tubs to form f{racturing
fhid and discharges the fracturing fluid, which can also be referred to as dirty fluid,
to one or more outlet manifolds. In a split stream operation mode, the hyvdration-
blender transport is able to discharge both clean fluid and dirty fluid to different outlet
manifolds. To supply a split stream to the fracturing pump transports, a portion of the

source fluid bypasses both the hydration tank and blending tubs and directly flows

i2
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out to the outlet manifolds, and a remaining portion of the source fluid is directed info
the hydration tank to generate the dirty fluid.

{0045] Having a hydration-blender transport with different operation modes
provides operators flexibility in utilizing a vanety of fracturing fluids. Specifically,
the hvdration-blender transport is flexible enough to provide clean fluid, dirty fluid,
or both based on an operator’s desived fracturing operation. Using FIG 1 as an
example, the mobile fracturing system 103 may have some of the fracturing pump
transports 108 pump clean fhuid and other fracturing pump transports 108 pump dirty
fluid as fracturing fluid. An operator may desire to utilize clean fluid as fracturing
fluid because of the potential benefits of increasing and enhancing the life of
fracturing pumps. Because of additional wear fracturing sand and the polymer-based
slurry may cause, puraps and manitold equipment exposed to dirty tfluid are often
susceptible to higher maintenance costs and/or decreases in useful life when
compared to pumps and manifold equipment operating with clean fluid. As such, by
having some of the fracturing pump transports 108 pump clean thud, an operator may
reduce fracturing operating costs.

{8046} Power Disiribution from a Mobile Source of Electricity

60471 FIG. 215 a schematic diagram of an embodiment of a medium-low voltage
power distribution system for the mobile fracturing systern 103, Although the voltage
and current fevels referenced in FIG. 2 generally refer to AC electric power, other
embodiments could have the mobile fracturing system 103 configured o be powered
using DC electric power. As shown 10 FIG. 2, the mobile source of electricity 102
provides power by connecting to the switch gear transport 112 using three medium

voltage {e.g.

fe=g g~

13 8 kV) cable connections. In one or more embodiments, the mobhile
source of electricity 102 includes a turbine-electric generator transport that
cornpresses and roixes combustion air with hydrocarbon gas to spin and generate
mechanical energy and then converts the mechanical energy to electricity. The mobile
source of electricity 102 could also include an inlet and exhaust transport that
provides ventilation and combustion air to the turbine-electric gengrator transpornt
when generating eleciricity. Configuring and utilizing a turbine-electric generator
transport and an inlet and exhaust fransport are discussed and shown in more detail

m U.S. Patent 9,534,473, filed December 16, 2015 by Jeffrey G. Morris et al. and
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entitled “Mobile Electric Power Generation for Hydration Fracturing of Subsurface
Geological Formations,” which is hereby incorporated by reference as if reproduced
in its entirety. In other embodiments, the mobile source of electricity 102 could
inciude other transport configurations to employ a centralized source of electricity
that powers fracturing equipment.

{B048] The switch gear transport 112 contains a transformer that steps down the
medium voltage (e.g., 13.8 kV) electric power to a low voliage level (e g, 480 V) and
provides a low voltage {(e.g., 480 V) elecirical connection to other transports. Using
FIG. 2 as an example, the switch gear transport 112 connects to the drive power
transports 104 and the auxiliary umit tramsport 106 using the 480 V electrical
connection. FIG. 2 also illustrates that the switch gear transport 112 utilizes four 480
YV cable connections from an auxiliary power transport 120 that provides electric
power to ignite, start, or power on the mobile source of eleciricity 102 and/or provide
ancillary power where peak electric power demand exceeds the electric power output
of mobile source of electricity 102. Although not shown in FIG. 2, in other
embodiments, the switch gear fransport 112 may also include a transformer to step
down the electric power from a medium voltage level (e.g., 13.8 kV) to a relatively
tower medium voltage level (e.g., 4.2 XV} and provide the relatively tower medium
voltage level {e.g., 4.2 kV) directly to the drive power transports 104,

8049} As shown in FIGG. 2, both the hydration transport 118, blender transport
119, and fracturing pump transports 108 do not contain transformers to step down the
voltage for the switch gear transport’s 112 electnic power Instead, the voltages
supplied to power the fracturing equipment {e.g, the electric prime movers) are
stepped down upstream at different transports within the mobile fracturing system
103, As an example, the drive power transports 104 may be operable to step down a
medium voltage level (e.g., 13 8 kV) that the switch gear transport 112 suppliesto a
relatively lower medium voltage level (e.g., 42 kV), and the auxiliary unit {ransport
106 may be able to step down & medium voltage level {e.g, 13.8 kV) that the switch
gear transport 112 supplies to a low voltage level (e.g., 480 V). In other examples,
switch gear transport 112 may include other transformers that step down the voltage
to other voltages. The drive power transports 104 and auxiliary unit transport 106

then supply the stepped down voltages to power electric prime movers mounted on
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transports (e.g., blender fransport 110 and fracturing pump transports 108) and other
fracturing equipment. In one or roore embodiments, the transformers and/or drives
{e.g., VFDs) for controlling the clectric prime movers may be placed on drive power
transports 104 and/or agxiliary unit transport 106 because the fracturing pump
transports 108 and/or blender transports 110 may not have enough space or may
exceed a specific weight limit,

18050} in FIG. 2, the swiich gear transport 112 provides a medium voltage {e.g,,
13.8 kV) electrical connection and a low voltage (e.g., 480 V) electrical connection
to the drive power transports 104. Specitically, each drive power transport 104
receives a single medium voltage {e.g, 13.8 kV) cable connection from the swiich
gear transport 112 and utilizes transformers to step down the voltage level of the
received electric power from the medium voltage level (e.g., 13.8 kV) to a relatively
lower medium voltage level (eg, 4.2 kV). Fach drive power transport 104 also
receives a single low voltage {e.g., 480 V) cable connection from the switch gear
ransport 112, After the drive power transports 104 receives electric power from the
switch gear transport 112, each drive power transport 104 provides electric power to
two different fracturing pump transports 108, In other words, the mobile fracturing
system 103 implements a 2.1 ratio regarding the osumber of fracturing pump
transports 108 that receive electric power from a drive power transport 104, Other
embodiments could have different ratios where the drive power transport 104 supply
power to a single fracturing pump transport 108 {e.g, 1.1 ratio} or more than two
fracturing pump transport 108 {e.g., 3:1 or 41 ratio).

{6051} As shown in FIG. 2, each drive power transport 104 supplies a low voltage
(2.5, 480 V) cable connection and two relatively lower medium voltage (e g, 4 2 kV)
cable connections to power each fracturing pump transport 108, The low voltage
cable connection may supply electric power to drives {e.g, VFDs) and/or other
electrical equipment (e g., sensors} mounted on the fracturing pump transport 108,
The two medium voltage {e.g., 4.2 kV) cable connections supply electric power to
one or more electric prime movers that drive one or more pumps that pump fracturing
fluid into a wellbore. As an example, the fracturing pump transport 108 contains a
5,000 horsepower (HP) dual-shaft electric motor that utilizes about 600 amperes {A)

of electric current to operate. The dual-shaft electric motor could be a dual-shaft
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electric motor that is discussed and shown in more detail in US. Patent 9,534,473,
filed December 16, 2015 by Jeffrey G. Morris et al. and entitled “Mobile Electric
Power (Generation for Hydration Fracturing of Subsurface Geological Formations.”
To supply enough electric power, each of the medium voltage (e.g., 4.2 kV) cable
connections could provide about 300 A of electric current. Having a single medium
voltage (e.g, 4.2 kY electrical cable that provides 600 A of electric current to the
dual-shatt electric motor may not be destrable because of safety concerns with the
relatively high current flow. Besides safety concerns regarding the relatively high
current {e.g., 600 A} flow, having a single electrical cable could also cause connection
and/or disconnections issues because of the thicker cable size used to support
relatively high current flow.

[0032] FIG. 2 also Ulustrates that the switch gear transport 112 supplies a single
medium voltage (e g, 13.8 kV) cable connection and a single low voltage {e.g., 480
V) cable connection (o an auxiliary unit transport 106, The auxiliary unit transport
106 includes at least one transformer to step down the voltage from the medium
voltage level (13.8 kV}) to the low voltage level (e.g, 480 V). The auxiliary unit
transport 106 supplies a low voltage level (e.g., 430 V) electrical connection to both
the hydration fransport 118 and blender transport 110. In FIG. 2, the hydration
transport |18 and blender transport 110 are separate and independent from each other,
where the hydration transport 118 receives two low voltage (e.g., 480 V) cable
connections and the blender transport 110 receives gight low voltage {e.g., 480 V)
cable connections from the auxiliary umit transport 106, Other embodiments of the
power distribution system may have the auxtliary unif transport 106 provide a low
voltage (e.g.. 480 V) elecirical connection {e g, ten cable connections) to a single
hydration-blender unit transport for embodiments when the blender transport 110 and
hydration transport 118 are integrated into a single transport,

{6053} FIG. 3 1s a schematic diagram of another embodiment of a medium
voltage power distribution system for the mobile fracthuring system 302. In contrast
io FIG. 2, the power distnibution system moves the voltage step down further
downstream by placing transformers 310 and/or 312 on the fracturing pump
transports 304 and hydration-blender transport 306. As shown in FIG. 3, the mobile

fracturing system 302 reduces the number of transports by eliminating the need for
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an auxiliary unit transport {e.g., auxiliary umnit transport 106 in FIG. 2} and/or drive
power transports {e.g, drive power transporis 104 in FIG. 2). Instead, the drives (e.g.,
VEDs} to control and monitor the electric prime movers of the fracturing pump
transports 304 and wansformers 310 and/or 312 for stepping down the voliage for the
electric power are mounted on the fracturing pump transport 304 and the hydration-
blender transport 306,

18054} FIG. 3 illustrates that switch gear transport 308 connects to a mobile
source of electricity 102 with six medium voltage (e.g., 13.8 kV) cable connections.
The switch gear transport also connects to an auxiliary power transport 120 with one
medium voltage {e.g., 13.8 kV) cable connection. The switch gear transport 308 also
includes a transformer 312 that steps down electric power received at a medium
voltage level (e.g., 13.8 kV) from the awaliary power transport 120 to a low voltage
level (e.g., 480 V) The low voltage level (e.g., 480 V) connection may provide
electric power 10 ignite, start, or power on the mobile source of eleciricity 102, In
coutrast to FIG. 2, the switch gear transport 308 does not output or provide low
voltage {e g, 480 V) electrical connections to other transports. Specifically, the
switch gear transport 308 cuiputs and supplies medium voltage {e.g, 13 8 kV) cable
connections directly to the hydration-blender transport 306 and the fracturing pump
transport 304 without connecting to any intermediate transports (e.g., drnive power
transport 104 and auxiliary unit transport 106 in FIG. 2). FIG. 3 depicts that the switch
gear transport 308 generates a total seven medium voltage {e.g, 13.8 kV) cable
connection, where each fracturing pump transports 304 1s directly connected to the
switch gear transport 308 with a single medium voltage (e.g., 13.8 kV) cable
connection. The switch gear transport 308 also directly connects to the hydration-
blender transport 306 using a single medium voltage {e.g., 13.8 kV) cable connection.
{0055} The medium voltage power distribution systern shown in FIG. 3 s ableto
reduce the number of electrical cables used to supply electric power to the fracturing
pump transport 304 and hydration-blender transport 306 when compared to the
medium-low power distribution systern shown in FIG. 2. Specitically, when
compared to the medium-low power distribution system shown in FIG. 2, the medium
voltage power distribution system in FIG. 3 is able to reduce the number of electrical

cables that provide power to each fracturing pump transport 304, As shown in FIG.
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3, the mobile fracturing system 302 reduces the number of electrical cables from three
electrical cables to one electrical cable for each fracturing pumyp transport 304, A
further reduction of electrical cables is shown by supplving one electrical cable to the
hvdration-blender transport 306 instead of the ten electrical cables used to power both
the blender transport 110 and hydration transport 118, One reason the medium
voltage power distribution system is able to utilize {ess electrical cables is that each
electrical cable does not need to supply a relatively high current (e.g., 600 A) to each
of the fracturing pump transports 304 and hvdration-blender transport 306, Supplying
electric power at relatively lower currend levels avoids the safety concerns and/or
connection/disconnection issues associated with using a single electrical cable that
supplies relatively high current {e. g, 600 A).

{0036} Each fracturing pump transport 304 may include one or more
transformers to step down the voltage received from the switch gear transport 308 to
different voltage levels. Using FIG. 3 as an example, each fracturing pump ransport
304 may jnclude two separate and jndependent transformers, a first transformer 310
o step down 1o a voltage level of 4.2 kV and a second transformer 312 1o step down
to a voltage level of 480 V. In other examples, each fracturing pump transport 304
could include a single transformer that produces multiple voltages levels. For
example, the fracturing pump transport 304 may mount a three phase or three winding
transformer to step down the voltage to two ditferent voltage levels. Recall that the
4.2 kY voltage level supplies electric power to one or more electric prime movers that
drive one or more pumps and the 480 V supplies electric power to the drives and/or
other control instrumentation mounted on the fracturing pump transport 304
Transtormers 310 and 312 are configured to supply enough eleciric current to power
the prime movers, drivers, and/or other control instrumentation.

{6057} FIG. 3 also illustrates that the hydration-blender transport 306 may
mclude a transformer that steps down the voliage level to 480 V. The hydration-
blender transport 306 can use the stepped down voltages levels to provide electric
power to the electric prime movers for the hydration-blender transport 306, drives,
and/or other control instrumentation mounted on the hydration-blender transport 306.
The hyvdration-blender transport 306 may also be configured to provide electric power

at the 480 V voltage tevel to other downstream fracturing equipment, such as the sand
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conveyor. In FIG. 3, the medium voltage power distribution system may utilize two
electrical connections to provide electric power to the sand conveyor. Although FIG.
3 iltustrates that switch gear transport 308 provides clectric power to a hydration-
blender transport 306, other embodiments could have the switch gear transport 308
separately connect to a hydration transport and a blender transport. In such an
embodiment, the switch gear transport 308 may connect to the hydration transport
using a single medium voltage {e.g., 13.8 kV) cable connection and another single
medium voltage {e.g., 13.8 kV) cable connection to connect to the blender transport.
{0058} By mwounting the drives and transformers 310 and/or 312 onto the
fracturing purap transport 304 and hydration-blender transport 306, the transports
become individually autonomous by removing the need for other separate support-
based trailers, such as the auxiliary umt transport and drive power fransports that
provide power conversion and/or drive control. Having autonomous trailers aliows
the mobile fracturing system 302 to become scalable and flexibie, where each
fracturing pump transport may be interchangeable with each other. For example, if
the well is relatively small, the mobile fracturing systern 302 may have a reduced
number of fracturing pump transports 304 {e.g., four transports insiead of six
tranaports). Conversely, if the well is large and/or the well site is located at high
clevations and/or high teroperatures, more fracturing pup transports 304 can be
stacked to incroase pumping capacity without utilizing additional support-based
transports {e.g., drive power transports 104 shown in FIGS. 1 and 2).

{86591 Although FIGS. 2 and 3 illustrates specific embodiments of mohile
fracturing system 103 and 3072 that utilize electric power for operations, the disclosure
1s not limited to these particular embodiments. For mnstance, with reference to FIG. 3,
the disclosure describes a switch gear transport 308 receiving electric power from a
mobile source of electric. However, other embodiments could have the switch gear
transport 308 receive electnic power from other types of power sources, such as a
power grid or a stationary power source. Additionally or alternatively, the mobile
fracturing system 302 shown in FIG. 3 may utilize a separate hydration tranaport and
blender transport instead of the hydration-blender transport 306, The use and
discussion of FIGS. 2 and 3 are only examples to facilitate ease of description and

explanation.
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[8060] Hydration-Blender Transport

80611 FIG. 4A illustrates a side view of an embodiment of a hydration-blender
transport 400 that comprises a hydration tank 402, a blender unit 404, an electric
prime mover 4006, a pump 408, and multiple manifold groups 410, 412, and 414, FIG.
4 A also depicts that the hydration-blender transport 400 as a trailer that inchudes four
axles. Other embodiments of the hydration-blender transport 400 may vary the
number of axles depending on the weight of the fracturing equipment and/or the size
of the hydration tank 402, For example, the hydration-blender transport 400 may
include three axles to allow for mounting of a hydration tank 402 with larger volume.
By removing the axle 401 from the trailer, the hydration-blender transport 400 has
more available space to mount a larger hydration tank 402,

{0062} Depending on the operation modes, the manifold groups 410, 412, and
414 may be configured as inlet manifolds that receive source fluid and/or outlet
manifolds that supply fracturing fluid 1o one or more fracturing pump transports. The
manifold groups 410, 412, and 414 are coupled to the hvdration-blender transport’s
400 internal manifold system to route fluid within the hydration-blender transport
400, The electric prime movers 406 {e.g., electric motors) may drive the pumps 408
to draw in and deliver source thid o the hydration tank 402, blender unit 404, and/or
directly to another manifold group based on the configuration of the internal manifold
system. To implement a variety of operation modes, the internal manifold system
mchudes a plurality of valves (not shown tn FIG. 4A) configured to 1solate different
sections of the tnternal mamfold system.

[6063] The imternal manifold system may comprise a hydration tank manitold
system 416, a hydration-blender manifold system 418, a blender cutput manifold
system 420, an interconnector mamfold system 424, and an under tank manifold
system 430, The interconnector mamifold systern 424 may connect the manifold
groups 410, 412, and 414, the pumps 408, the hydration tank manifold system 416,
the hydration-blender manifold system 413, and the ynder tank manifold system 430
to each other. To connect the interconnector manifold sysiem 424 to the manitold
groups 410 and 412, connection points 426 and 432, respectively, may be used to
connect the interconnector manifold system 424 to the under tank manifold system
430, The hvdration tank manmifold system 416 may be configured to receive source
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fhid from one or more of the manifold groups 410, 412, and 414 wvia the
interconnector manifold system 424 to transport the source fluid within the hyvdration
tank 402,

[6064] After the hydration tank 402 hydrates the polymer-based slurry with the
source fluid, the hydration-blender manifold system 418 transports the hydrated thad
from the hydration tank 4072 to blending tubs 454. Once the blending tubs 454 mix
fracturing sand with the hydrated fluid to form fracturing fluid, the blender output
manifold system 420 may then transport the fracturing flid from the blender unit 404
to one ot more manifold groups 410, 412, and 414. A feedback manifold system 428
may be configured to feedback liguid within the hydration tank 402 to maintain a
desired level of hydrated fluid. The under tank manifold system 430 may be
configured to connect the manifold groups 410, 412, and 414 to each other. Although
not illustrated, the internal manifold system shown in FIG. 4 may include other
components known by persons of ordinary skill in the art to monitor fluid properties
and/or divect fluids within the hydration-blender transport 400, such as flow maeters,
densttometers, and valves.

{8065} As shown in FIG. 4A, the hydration-blender transport 400 may include a
power and control systern 436, In one embodiment, the power and control systern 436
may include a drive {e.g, a VFD) to control the electric prime movers 406 and a
transformer to step down incoming voltage. For example, the transformer i
configured io receive a relative higher voliage {e.g, 13.8& kV} and step down the
voltage level 10 480 V. The power and control system 436 may also be conbigured to
provide electric power at the 480 V voltage level to other downstream fracturing
equipment, such as the sand conveyor. In another embodiment, the power and control
system 436 may include the drive to control the electric prime movers 406, but may
not include the transformer and instead receives power at the stepped down voltage
{e.g., 480 V} from another transport.

{8866] FIG. 4A iliustrates that the blenderunit 404 is a dual configuration biender
that includes two separate blending modules to produce fracturing fluid. Rach
blending module includes a blending tub 454, a hopper 4306 {(also known as surge
tanks}), and a metering component 452 {(e.g., an auger). To power the blending

operations, the blender unit 404 may also include prime movers 456 and 458, Ag
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shown in FIG. 4A, each of the blending modules includes an electric prime mover
456 to power the metering coroponent 452 that meters fracturing sand into the
blending tub 454, and an electric prime mover 458 to drive pumps o power the
blending tub. The blending b 454 mixes the fracturing sand and hydrated flmd
received from the bydration-blender manifold system 418 to produce the fracturnng
flind that discharges via the blender output manifold system 420, The blending wb
454 may discharge the fracturing fluid using a pump (not shown in FIG. 4A) driven
by a prime mover.

{8067} In FIG. 4A, the metering component 452 is an auger positioned at an
incline to meter the fracturing sand into a blending tub 454, Other embodiments of
the blender unit 404 may have the metering component 452 positioned in a straight
or horizontal onentation. Correctly controlling and metening fracturing sand into the
blending tub 454 affects the overall proppant concentration of the fracturing fluid
{e.g., weight of the shurry). Controlling the overall proppant concentration is
advantageous because the gverall proppant concentration could affect the proppant
transport and the propped fracture dimensions of the subsurface geological
formations and the realization of the hydraulic fracturing treatment.

[0068] The blender unit 404 unit may be configured to produce fracturing flud
using dry fracturing sand and/or wet fracturing sand. To one embodunent, to be able
to produce fracturing fluid using wet fracturing sand, the blender unit 404 may
inchude one or more vibrator components {¢.g., mechanical vibrators, vibration
sereens, and acoustic generators), which are not shown 1in FIG. 44, to hquety sand
and enharnce the flow properties of the wet fracturing sand. The vibrator components
may be powered by a variety of power sources that include, but are not himited to, air
pressure, hydraulics, and/or electricity. When powering the vibrator components by
electricity, the blender unit 404 ncludes electric motors to drive hydraulic puraps that
operate the vibrator componenis. By controlling the electric motors, an operator s
able to indirectly control one or more vibrator components via the hydraulic pressure.
In another example, operators are able to control the one or more vibrator components
directly by connecting one or more eleciric motors to one or more vibrator
components, Adjusting the electric motors attributes, such as frequency, vollage,
and/or amperage could vary operation of the vibrator components. To reduce
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vibration and disturbances to other components of the hydration-blender transport
400, the blender unit 404 may include a vibration isolation system that include
springs, air bags, rubber-hased dampeners (e.g., rubber bushings), and/or other
vibration isolation components. In embodiments where a vibration screen and/or
acoustic waves are used to directly liquefy sand without vibrating the blending tub,
the vibration isolation system may dampen and reduce the amount of vibration
experienced by the blending b, Processing and liquetying wet fracturing sand 15
discussed in more detail in US. Patent Application No. 15/452 415, filed March 7,
2017 by Jeffrey G. Morris et al. and entitled “Utiizing Wet Fracturing Sand for
Hydraulic Fracturing Operations,” which is hereby incorporated by reference as if
reproduced in its entirety.

[0069] FIG. 4B iltustrates an under tank cross sectional view of the hydration-~
blender transport 400, Specifically, FIG. 4B represents the C-C cross sectional view
flustrated in FIG. 4A that highlights the under tank manifold system 430. As shown
in F1G. 4B, the under tank manifold system 430 includes two redondant sides that are
coupled together using crossing manifolds 440 and 442, The blender output manifold
system 420 discussed in FIG. 4A, connects {0 both sides of the under tank manifold
system 430 at connection points 444 such that the output of one of the blending tubs
connects to one side of the under tank manifold system 430, The crossing manifolds
440 and 442 allow fracturing fluid to be discharged to either side or both sides of the
hydration-blender transport 400 and also aliows the hydration tank to receive source
fluid from either side of the hydration-blender transport 400, Each side of the under
tank manifold system 430 also includes the manitold groups 410, 412, and 414, where
each manifold group can be isolated using values {not shown in FIG 4B) The
crossing manifolds 440 and 442 may include valves to allow or prevent flind from
flowing to both sides of the under tank manifold systern 430,

{8070} FIG 4B also iliustrates that the under tank manifold system 430 includes
three pump connection points 446, connection points 426, and a connection point
432. The three purnp connection points 446 interconnect the under tank manifold
system 430 to the pumps 408 shown in FIG 4A. FIG. 4A illustrates that the electric
prims movers 406 are positioned above the pumps 408 such that one or more of the

electric prime movers 406 may drive one or more pumps 408. The pumps 408 are
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then able fo direct source fluid and/or fracturing fhud into and out of the under tank
manifold systern 430, For instance, the pumps 408 may be able to pump source fluid
received from one or more manitold groups 410, 412, and 414 to the interconnector
mantfold system 424 via connection points 426, One or more valves can be set
according to the operation mode for the hydration-blender transport 400. For
example, to implement split streaming operation, a valve associated with the
connection point 432 may be set to an open position such that source tluid received
from the manifold groups 410, 412, and 414 is sent directly to another manifold
groups 410, 412, and 414 (e.g., manifold group 412} and bypasses the bydration tank
402. In other words, the connection point 432 may be used to bypass the hydration
tanks 402 and blending tubs 454 and directly pump source fluid received from one or
more manifold groups 410, 412, and 414 back out to other manifold groups 410, 412,
and 414,

{8671} FIG. 4C illustrates a cross sectional view of the hydration-blender
ransport 400 that depicts the inside of the hydration tank 402, As shown in FIG. 4C,
the inside of the hvdration tank 402 includes the interconnector manifold system 424
that allows the pumps, driven by electric prime movers 406, to direct fluid to different
sections of the mternal manifold system. In particular, the interconnector manifold
system 424 connects to the hydration tank manifold system 416 via connection points
462 and 43% and connects to the hydration-blender manifold system 418 wvia
connection point 464, Using the interconnector mamifold system 424, the pumps are
able to direct source thud received at one or more mamfold groups 416G, 412, and 414
to the hydration tank via the hydration tank manifold system 416 and/or pump
hydrated fluid to the blending tubs 454 via the hydration-blender manifold system
418

{6672} FIG. 4D illustrates a top view of the hydration-blender transport 400 that
depicts the top of the hydration tank 402 In FIG. 4D, the hydration tank manifold
system 416 receives source fluid and directs that source tluid to a diffuser located at
the top of the hydration tank 402, The diffuser combines the source fluid with the
polymer-based shurry and feeds the hydrated fluid to a tortuous flow path within the
hydration tank 402, Once the hydrated fluid travels through the tortuous flow path,

the hydration-blender manifold systern 418 obtains the hydrated fluid via the
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interconnector manifold aystem 424 and supplies the hydrated fluid to the blending
tubs 454 To one ernbodiment, the hydration-blender manifold system 418 includes
two different manifold connections, where each mamfold connection supplies
hvdrated fiuid to one of the blending tubs 454 Afterwards, the blending tub
discharges the fracturing fluid via the blender output manitold system 420,

8673] FIG. 4F illustrates a cross sectional view of the hydration-hlender
transport 400 that corresponds to section cut A-A shown in FIG. 4D, In FIG. 4E the
electric prime mover 406 and pump 408 combination 1s mounted in an upright
position such that the electric prime mover 406 is mounted on top of the purap 408,
The purnps 408 are also connected to the under tank manifold system 430, Three
different electric prime mover 406 and pump 403 combinations may be used to
provide enough power to simultaneously pump source fhaud into the hvdration-
blender transport 400, pump hydrated fhid into the blending tubs 454, and/or pump
fhiid out of the hydration-blender transport 400. In one embodiment, the pumps 408
may be centrifugal pumps.

8474} FIG. 4F ilustrates an under tank cross sectional view of another
embodiment of a hydration-blender transport 400. Specifically, FIG. 4F represents
the C-C cross sectional view illustration of an under tank manifold system 480 that is
substantially stmular to the under tank manifold system 430 shown in FIG 4B, The
under tank manitold svstem 480 is similar to the under tank manifold system 430
except that the under tank manifold system 480 includes a sump 482 for collecting
and remove fluid from the hydration tank 402, As an example, when an operator
completes a fracturing job, the operator may empty fluid stored within the hydration
tank 402 before transportation. An operator is able to divert stored fluid within the
hydration tank 402 to the sumyp 482 when discharging fhiid out of the hydration tank
402,

{8875} FIG. 5 illustrates an embodiment of a hydration-blender transport 500 that
inchudes a single blending tub. FIG. S illustrates a top view of the hydration-blender
transport 500 that depicts the top of the hydration tank. FIG. § is similar to FIG. 4D
except that manifolds within the hydration-blender manifold system 418 and blender
output manifold system 420 that correspond to the missing blending tub have been

removed. For example, in FIG. 4D, once the hydrated fluid travels through the
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iortuous flow path, the hydration-blender manifold systern 418 sopplies the bydrated
fluid to only one blending tub 454, The hydration-blender manifold system 418
includes only one manifold connection to supply hydrated fiuid to the one blending
tubs 454 Afterwards, the blending tub 454 discharges the fracturing fhud via the
blender output manifold system 420{e.g., using a pump not shown in FIG. 5), which
only has one cutlet mantfold connection to the blending tub 454, Although FIG. 5
illustrates that three efectric prime movers 406 may be used to drive three pumps 408,
other embodiments of the hydration-blender transport 500 could include two electric
prime roovers 406 that deive two pumps 408,

{6076] FIG. ¢ is a flow chart of an embodiment of a method 600 to provide
fracturing fluid using a single hydration-blender transport. Method 600 may
correspond to the bydration-blender operation mode and the split-stream operation
mode. The use and discussion of FIG. © is only an example to facilitate explanation
and is not intended to himit the disclosure to this specific example. For example,
although FIG. 6 illustrates that the blocks within method 600 are implemented in a
sequential order, method 600 ts not limited to this sequential order. For instance, one
or more of the blocks, such as blocks 604 and 606, could be implemented in paraliel.
{8077} Method 600 may start at block 602 by receiving source fluid from one or
more tnfet/outlet marnifolds. To implement block 602, method 600 may configure one
or more values within the hydration-blender transport such that some of the
infet/outlet manifoids are configured to receive source fluid and some of the of
imlet/outlet manifolds discharge fracturing fhind. Method 600 may then move to block
604 and drive one or more pumps to route the source fluid from the miet/outlet
manifolds into a hydration tank In one embodiment, method 600 may use electric
prime movers to drive pamps to route the source fluid.

{0078} Method 600 continues to block 606 and hydrates a polymer-based slurry
with the source fluid to produce hydrated fluid with a target viscosity. In one
embodiment, method 600 may uvtilize a tortuous flow path that provides enough
residence time and a flow rate to supply fracturing fluid to a blender umt. Afterwards,
method 600 moves to block 608 and drives one or more pumps to route the hvdrazed
fluid into one or more blending tubs. Method 600 then moves to block 610 and mixes

the hydrated fluid with metered fracturing sand to produce fracturing fhuid.
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Afierwards, method 600 continues to block 612 and drives one or more pumps o
discharge the fracturing fluid from the blending tubs. Prior to discharging the
fracturing fluid, method 600 may configure one or more valves to direct which
inlet/outlet manifolds recaive the fracturing fluid.

[B8079] FIG. 718 aflow chart of an embodiment of a method 700 to supply electric
power to fracturing equipment using a medium voltage power distribution systent.
For example the mediom voltage power distribution system that includes the switch
gear transport 308 and transformers 310 and 312 shown in FIG. 3 can implement
method 700, The use and discussion of FIG. 7 is only an example to facilitate
explanation and is not intended to limit the disclosure to this specific example. For
example, although FIG. 7 illustrates that the blocks within method 700 are
implemented in a sequential order, method 700 is not Himited to this sequential order.
For instance, one or more of the blocks, such as blocks 704 and 706, could be
implemented in parallel.

{80807 Method 700 may start at block 702 by receiving electric power from a
maobile source of electricity at a medium voltage level. As an example, method 700
receives eleciric power at 13 .3 kV or at some other relatively higher medium voltage
tevel from the mobile source of electricity. In one or more other embodiments,
method 700 may receive electric power from other power sources, such as a power
grid or a power plant. Method 700 may then move to block 704 and supply electric
power {0 gne of more fracturing pump transports at the medium voitage level {e.g,
13.8 kV}1 At hlock 704, method 700 does not step down the electric power recaived
from the mobile source of electricity to a lower voltage level using transformers.
Instead, method 700 at block 706 supplies electric power to one or more transports at
the mediim voltage level. As discassed with reference to FIG. 3, method 700 is able
to reduce the number of electrical cables used to supply electric power to transports,
such as fracturing pump transport 304 and hydration-blender transport 306, when
compared to the medium-low power distribution system shown in FIG. 2.

{6681} Method 700 continues to block 708 and steps down the medium voltage
fevel received at the fracturing pump transports to one or more lower voltage levels.
In one embodiment, method 700 may step down the voltage level to a lower medium

voltage level {e.g, 42 kV) or a low voltage level {e.g., 600 V or 480 V). By stepping
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the voltage down at the fracturing pump transport, method 700 s able to reduce the

nurnber of transports by elimivating the drive power transports {e.g, drive power
transports 104 in FIG. 2} Afterwards, method 700 moves to block 710 and steps
down the medium voltage level received at other transports to one or more lower
voltage levels. For example, method 700 can step down the voltage at a hydration
transport, a blender transport, a hydration-blender transport, or combinations thereof.
Stepping down the voltage at the different transports also reduces the number of
transports by eliminating the aidhiary unmit transport. Subsequently, method 700 may
move to block 712 and supply electric power to one or more electric prisne movers
mounted on the fracturing pump transports and other transports with the lower
voltage levels.

[6082] Atleast one embodimentis disclosed and variations, combinations, and/or
modifications of the embodiment{s) and/or features of the embodiment(s) made by a
person having ordinary skill in the ast are within the scope of the disclosure.
Alternative ervbodiments that result from combining, integrating, and/or omiiting
features of the embodiment{s} are also within the scope of the disclosure. Where
numerical ranges or limitations are expressly stated, such express ranges or
Hmitations may be understood to include ierative ranges or limitations of like
magnitude falling within the expressly stated ranges or limitations {e.g., from about
1 to about 10 includes, 2, 3, 4, ctc.; greater than 0.10 includes 0.1%, 0.12, 0.13, etc.).

The use of the term “about” means =10% of the subsequent number, unless otherwise
stated.

[8083] Use of the term “optionally” with respect to any element of a claim
means that the element is required, or alternatively, the element is not required, both
alternatives betng within the scope of the claim. Use of broader terms such as
comprises, includes, and having may be understood to provide support for narrower
termas such as consisting of, consisting essentially of, and comprised substantially
of. Accordingly, the scope of protection is not limited by the deseription set out
above but is defined by the claims that follow, that scope including all equivalents
of the subject matter of the claims. Each and every claim is incorporated as further
disclosure into the specification and the claims are embodiment{s) of the present

disclosure,
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18084] While several embodiments have been provided in the present disclosure,
it should be understood that the disclosed systerns and methods might be embodied
in many other specific forms without departing from the spirit or scope of the present
disclosure. The present examples are to be considered as ilhustrative and not
restrictive, and the intention is not to be limited to the details given herein. For
example, the various elements or components may be combined or integrated in
another system or certain features may be omitted, or not implemented.

{6085} in addition, techniques, systems, subsystemns, and methods described and
illustrated 1o the various embodiments as discrete or separate may be combined or
mtegrated with other systems, modules, techniques, or methods without departing
from the scope of the present disclosure. Other items shown or discussed as coupled
or directly coupled or conmunicating with each other may be indirectly coupled or
communicating through some interface, device, or intermediate component whether

electrically, mechanically, or otherwise.
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CLAIMS

What 15 claimed is:

f. An electric fracturing system comprising:

a swiich gear transport electrically connecied 10 a power generation source to
provide electric power at a first voltage level;

an clectrical cable that supplies electric power at the first voltage level; and

a fracturing pump transport electrically connected to the switch gear transport
via only the electrical cable,

wherein the fracturing pump transport comprises a transformer that steps

down the electric power received at the first voliage level to at least one lower voltage

level,
2 The system of claim 1, wherein the first voltage level is a medium voltage
level.
3 The system of claim 1, wherein the at least one lower voltage level is a

medium voltage level,
4, The system of claim 1, wherein the switch gear transport is able to provide
electric power at a second voltage level,
3. The system of claim 1, wherein the electrical cable connection comprises
fiber optic wires that allows for communication between the switch gear transport
and the fracturing pump transport.
6. The system of claim 1, further comprising:

a second electrical cable that supplies electric power at the first vollage level
only; and

a blender-hydration transport electrically connected to the switch gear
transport via the second electrical cable.
7. The system of claim 6, wherein the blender-hydration transport comprises a
transformer that steps down the electric power from the first voitage level ¢ one or
more other lower voliage levels.
8. The system of claim 1, frther comprising:

a second electrical cable that supplies electric power at the first voliage level

only; and
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a blender transport electrically connected to the switch gear transport via the
second electrical cable.
9. The syatem of claim 1, further comprising:
a second electrical cable that supplies electric power at the first voltage level
only; and
2 hydration transport electrically connected to the switch gear transport via
the second electrical cable.
10, A transport for fracturing operations comprising:
a single {ransport frame;
an ¢lectric prime mover mounted on the singie transport frame;
g pump coupled to the electric prime mover and mounted on the single
transport frame; and
a transformer coupled to the electric prime mover and mounted on the single
transport frame, wherein the transformer is configured to;
recetve electric power at a first voltage level from a power source
via a single cable assembly,
step down the electric power at the first voltage level to at least one
fower voltage level; and
supply the electric power at the at least one lower voltage level to
the electric prime mover,
wherein the transport is not connected to any other cable asserablies that
supply eleciric power at the first voliage level and other voltage levels.
{1, The transport of claim 10, wherein the transport is a frachuring pump
transpott,
12 The transport of claim 10, wherein the transport is a hydration-blender
transport.
{3, The transport of claim 10, wherein the electric prime mover is a dual-shaft
electric motor.
14, The transport of claim 10, wherein the transformer is frther configured o
step down the electric power at the first voltage level 10 one or more other lower

voltage levels,
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15, The transport of claim 14, wherein the second lower voltage level s a
medium voltage level and the lower voltage level is a low voltage level.

15, The transport of claim 10, wherein the power source is a switch gear
transport.

17. A method for electric power distribution for fracturing operations,
comprising:

receiving, at a transport, eleciric power from a mobile source of electricity
at a first voltage level, wherein the first voltage level falls within a range of 1,000
Y 1o 35 kilovolts;

supplying, from the transport, the electric power to a fracturing pump
transport at the first voltage level using only a first, single cable connection; and

supplying, from the transport, the electric power to a second {ransport at the
fivst voltage level using only a second, single cable connection,

18, The method of claim 17, further comprising receiving, at the transport,
glectric power from an auxiliary power transport at the first voltage level.

19, The method of claim 18, further comprising stepping down, at the transport,
the electric power from the auxiliary power tranaport from the first voltage level to
at least one lower voliage level.

20, The method of claim 19, further comprising supplying, from the transport,
the electric power at the fower voltage level to the mobile source of electricity.

21. An electric fracturing systern for use with at least one power generation
source providing source electric power, the system comprising:

a switch gear transport electrically connected to the at least one power
generation sourcer-and configured to receive the source electric power at a first
medium voltage level;

a first electrical cable connected to the switch gear transport that supplies first
electric power at the first medium voltage level from the switch gear transport; and

a first fracturing pump transport comprising: at least one first transformer, at
ieast one drive, at least one electric prime mover, and at least one pump, each being
disposed on the first fracturing pump transport,

wherein the at Jeast one first transformer is electrically connected to the switch

gear transport via only the first electrical cable, wherein the at least one first

[
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transformer is further elecirically connected 1o the at least one electric prime mover
and to the at least one drive,

wherein the at least one first transformer is configured to step down the first
electric power received at the first medium voltage level to a first lower medium
voltage level that powers the at least one electric prime mover,

wherein each of the at least one drive and the at least one pump is coupled to
the at least one eleciric prime mover, and

wherein the at least one first transformer is further configured to step down
the first electric power received at the first medium voltage level to a first low voltage
level that is lower than the first lower medium voltage level and that powers the at
least one drive.

22 The systern of claim 21, wherein the first medium voltage level issetto be at

13.8 kilovolts.

23 The system of claim 21, wherein the first low voltage level falls within 2

range of 50 volis to 1000 volts.

24, The system of claim 21, wherein the switch gear transport comprises 4

second transtormer electrically connected to an auxihiary source of power providing

second electric power of the first medium voltage level, wherein the second

transformer is configured to step down the first medium voltage level to a second low

voitage level that falls within a range of 50 volts to 1000 volts.

25. The system of claim 24, further comprising a second electrical cable disposed

in electrical communication with the second transformer and configured to supply the

second electric power at the second low voltage level from the switch gear transport,
wherein the second low voltage level is at a vollage for igniting and starling

the at least one power generation source,

26, The system of claim 21, further comprising:

a second electrical cable conmected to the switch gear transport that supplies
second electrie power at the first medium voltage level from the switch gear transport;
and

a blender-hydration wansport elecirically connected to the swich gear
transport via the second electrical cable and without having 3 trailer connected in

between the switch gear transport and the blender-hydration transport,

fnd
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wherein the blender-hydration transport comprises a hydration tank and at
least one blending tub mounied on a single transport frame.

27, The system of claim 26, wherein the blender-hydration transport further
comprises a second transformer that steps down the second electric power from the
first medium voltage level to a second lower medivm voltage level that is at a voltage
fess than the first medium voltage level.

28, The system of claim 21, further comprising:

a second clectrical cable connected to the switch gear fransport that supplies
second electric power at the first medium voltage level from the switch gear transport;
and

a blender transport electrically connected to the switch gear transport via the
second electrical cable.

29, The system of claim 21, further comprising:

a second electrical cable connected to the switch gear transport that supplies
second electric power at the first medium voltage level from the switch gear transport;
and

a hydration transport electrically connected to the switch gear fransport via
the second electrical cable.

30. A fracturing transport for fracturing operations, the fracturing transport used
with a switch gear transport providing electric power and comprising:

a single fransport frame;

at least one electric prime mover mownted oo the single transport frame;

a drive mounted on the single transport frame and coupled io the at least one
electric prime mover;

a plurality of puraps coupled 1o the electric prime mover and mounted on the
single transport frame; and

at least one transformer coupled through the drive to the electric prime mover
and mounted on the single transport frame, wherein the transformer is configired to:

receive electric power at a first medium voltage level from the switch
gear transport via a single cable assembly;
step down the electric power at the first medinm voltage level to a

lower medium voltage level, and supply the electric power at the lower medium
é’ e
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voltage level through the drive to the electric prime mover to drive the pumps; and
step down the electric power at the first medium voltage level to alow

voltage leved, and supply the eleciric power at the low voltage level to the drive,

wherein the fracturing transport is not connected to any other cable assemblies
that supply electric power at the first medium vohiage level and other voltage levels.
31 The fracturing transport of claim 30, wherein the first medium voltage level
is at a 13.8 kilovolt level.
32. The fracturing transport of claim 30, wherein the lower medium voltage level
is at a voltage less than 13.8 kilovolts.
33, The fracturing transport of claim 30, wherein the electric prime mover is a
dual-shaft electric motor.
34, The fracturing transport of claim 30, wherein the low voltage level falls
within a range of 50 volis to 1000 volts.
35. The fracturing transport of claim 30, wherein the at least one transformer
comprises a single transformer having a first transformer winding contigured w step
down the electric power at the first medium voltage level to the lower medium voltage
level that falls within a first range of 1000 volts to 35 kilovolts, and having a second
transformer winding configured to step down the electric power at the first medium
voitage level to the low voltage level that falls within a second range of 50 volts to
1000 voits.
36. The fracturing transport of claim 30, wherein the swilch gear transport
receives eleciric power at the first medium voltage level from at least one power
source.
37, The system of claim 21, wherein the first medium voltage level and the first
lower medium voltage level fall within a range of 1000 volis to 35 kilovolis.
38, The system of claim 21, wherein the at least one first transformer comprises
one of!

a single transformer configured to step down the first medium voltage level
1o the first lower medium voltage level and the first low voltage level; and

one transformer configured to step down the first medium voltage level to the
first lower medium voltage level and another transformer configured to step down

the first medium voltage level to the first low voltage level.

35
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39, A method for electric power distribution for fracturing operations, the
wthad comprising:

receiving, at a switch gear transport, source electric power from at least one
mobile source of electricity at a first medium voltage level;

supplying, from the switch gear transport, first electric power at the first

redium voltage level using only a first cable connection;

receiving, at a fracturing pump transport, the first electric power at the first
medium voltage level supplied directly using the first cable connection;

stepping down, with at least one first transformer disposed on the fracturing
pump transport, the first medium voliage level (o both a lower medium voltage level
and a low voltage level;

powering an eleciric prime mover disposed on the fracturing pump transport
with the lower medium voltage level;

powering a drive disposed on the fracturing pump transport with the low
voltage level; and

controlling output of the powered electric prime mover with the powere
drive.
44, The method of claim 39, further comprising:

supplying, from the switch gear transport, second electric power at the first
medium voltage level using only a second cable connection; and

receiving, at one of a blender transport, a hydration blender, and a blender-
hydration transpor, the second electric power at the first medium voltage level
supplied directly using the second cable connection,
41, The method of claim 39, wherein the first medium voltage level and the lower
medium voltage level fall within a range of 1000 volts to 35 kilovolts.
42, The method of claim 39, wherein the low voltage level falls within a range
of 50 volts to 1000 volis.
43, The method of claim 39, futher comprising:

stepping down, with a second transformer disposed on the switch gear
transport, the first medium voltage level 1o a second low voltage level; and

supplying, from the switch gear transport, the electric power at the second

ot
T

LIBERTY EXHIBIT 1002, Page 535



CA 03067854 2018-12~-18

low voltage level to the mobile source of electricity to ignite and start the at least one
mobile source of dlectricity.

44, Anelectric fracturing system for use with at least one power generation source
providing source electric power, the system comprising:

a switch gear transport electrically connected to the at least one power
generation source-and configured to receive the source electric power at a first voltage
{evel;

a first electrical cable connected to the switch gear transport and configured
to supply first electric power af the first voltage level from the switch gear transport;
and

a first transport comprising: at least one first transformer, at least one first
drive, and at least one first electric prime mover, cach being disposed on the first
iransport,

wherein the at least one first transformer is electrically connected (o the switch
gear fransport via only the first electrical cable, wherein the at least one first
transformer is further electrically connected to the at least one first drive and to the at
least one first electric prime mover,

wherein the at least one first transformer is configured to step down the first
electric power received at the fivst voltage level to a second voliage level that powers
the at least one first drive, the second voliage level being less than the first voltage
level, and

wherein the at least one first drive is coupled to the at least one first electric
prifme mover.

45, The system of claim 44, wherein the first voltage level falls within g range of
F000 volts 1o 35 kilovolis.

46, The system of claim 48, wherein the first voliage level is set to be at 13.8
kilovolts,

47, The system of claim 44, wherein the second voltage level falls within a range
of 50 voits to 1000 volts,

48.  The sysiem of claim 44, wherein the first transport is a blender-hydration
transport that is electrically connected to the switch gear transport via the first

electrical cable and without having a trailer connected in between the switch gear

3
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fransport and the blender-hydration fransport,

wherein the blender-hydration transport comprises a hydration tank and at
least one blending tub mounted on a single transport frame, and

wherein the second voltage level further powers the at least one first electric

prinie mover.
49.  The system of claim 44, wherein the first transport is a blender transport that
is electrically connected to the switch gear ransport via the first electrical cable and
without having a trailer connected in between the switch gear transport and the
blender transport,

wherein the blender transport comprises at least one blending tub mounted on
a blender transport frame, and

wherein the second voltage level further powers the at least one first electric
prisme mover,
5G.  The system of claim 49, further comprising:

a second electrical cable connected to the swilch pear transport  and
configured to supply second electric power at the first voltage level from the switch
gear transport; and

2 hydration transpont electrically connected to the switch gear transport via
the second electrical cable and without having a transport connected in between the
switch gear transport and the hydration transport,

wherein the hydration fransport comprises a hydration tank mounted on a
fydration transport frame.

51, The system of claim 50, wherein the hydration transport further comprises: a
second transtormer, at feast one second drive, and at least one second eleciric prime
mover, sach being disposed on the hydration transport,

wherein the second transformer is electrically connected to the switch gear
transport via only the second electrical cable, wherein the sscond transformer is
further electrically connected to the at least one second drive and to the ai least one
second electric prime mover disposed on the hydration transport,

wherein the second transformer is configured to step down the second electric
power received at the first voltage level to a third voltage level that powers the at jeast

one second drive disposed on the hydration transport, the third voltage level being
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less than the first voltage level, and

wherein the at least one second drive is coupled to the at least one second
clectric prime mover disposed on the hydration transport.
52, The system of claim 44, wherein the first transport is a first fracturing pump
transport that is electrically connected to the switch gear fransport via the first
electrical cable and without having a trailer connected in between the switch gear
fransport and the first fracturing pump transport,

wherein the first fracturing pump transport further comprises at least one
pump which is disposed on the first fracturing pump transport,

wherein the at least one first transformer is further configured to step down
the first electric power received at the first voltage level to an intermediate voltage
level that powers the at least one first electric prime mover, wherein the intermediate
voltage level is lower than the first voltage level and is higher than the second voltage
level, and

wherein each of the at least one first drive and the at least one pump is coupled
10 the at least one first electric prime mover,
S3.  The system of clatm 44, wherein the switch gear transport comprises a third
transformer electrically comnected to an auxiliary source of power providing third
electric power af the first voltage level, wherein the third transformer is configured to
step down the tirst voltage level to a third voltage level that {aills within a range of 50
valts (o 1000 volts.
54, The system of claim 33, further comprising a third electrical cable disposed
in elegtrical communication with the third transformer and configured to supply
electric power at the third voltage level from the swiich gear transport,

wherein the third voltage level is at a voltage for igniting and starting the at
feast one power generation source.
55, Thesystem of claim 44, wherein the first electrical cable comprises fiber optic
wirgs configured to communicate between the switch gear transport and the first
transport.
56. A blender transport for fractuwing operations, the blender transport used with
a switch gear transport providing electric power and comprising:

a single transport frame;
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at least one blending tub mounted on the single transport frame;
at least one electric prime mover mounted on the single transport frame;
a drive mounted on the single transpott frame and coupled to the at least one
electric prime mover; and
a transformer coupled through the drive fo the electric prime mover and
mounted on the single transport frame, wherein the transformer is configured to:
receive the electric power at a first voltage level from the switch gear
transport via the single cable assembly,
step down the electric power at the first voltage level to a second
voltage ievel less than the first voltage level, and
supply the electric power at the second voliage level 1o the drive and
to the electric prime mover.
57.  The blender transport of claim 56, wherein the first voltage level s ata 13.8
kilovolt fevel,
58 The blender transport of claim 56, wherein the second voltage level falls
within a range of 50 volis to 1000 voits.
59, The blender transport of claim 56, wherein the single cable assembly
comprises fiber optic wires that allow for communication between the switch gear
transport and the blender transport.
60 A hydration-blender transport for fracturing operations, the hydration-blender
fransport used with a switch gear transport providing electric power and comprising:
a single transport frame;
a hydration tank mounted on the single transport frame;
at least one blending tub mounted on the single transport frame;
at least one electric prime mover mounted on the single transport frame;
a drive mounted on the single transport frame and coupled to the at least one
electric prime mover; and
a transformer coupled through the drive 1o the electric prime mover and
mounted on the single transport frame, wherein the transformer is configured to:
reseive the electric power at a first voltage level from the swiich gear
transport via a single cable assembly,

step down the electric power at the first voitage level to a second

46
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voltage level less than the first voltage level, and
supply the electric power at the second voltage level to the drive and

10 the electric prime mover.
61, The hvdration-blender transport of claim 60, wherein the first voltage level is
at a 13.8 kilovolt level.
62.  The hydration-blender transport of claim 60, wherein the second voltage level
fails within a range of 50 volts to 1000 volts.
63, The hydration-blender transport of claim 60, wherein the single cable
assembly comprises fiber optic wires that allow for communication between the
switch gear transport and the hydration-blender transport.
64, A transport used with a switch gear for fracturing operations, the switch gear
being remote from the transport and providing electric power to the transport via 3
cable, the transport comprising:

a transport frame;

an electric prime mover mounted on the transport frams;

a drive mounted on the transport frame and coupled to the electric prime
mover;

an electrical connection disposed on the transport frame and configured to
conngect to the cable of the switch gear; and

at least one transformer coupled through the drive to the electric prime mover
and mounted on the transport frame, the at least one transformer being in electrical
communication with the electrical connection and being configured to: receive the
electric power at a first voltage level from the switch gear via the cable, step down
the electric power at the first voltage level to at least one second voltage level less
than the first voltage level, and supply the electric power at the at least one second
voltage level to the drive and to the electric prime mover.
65.  The transport of claim 64, further comprising a blending b mounted on the
transport frame and being operable with the electric prime mover.
66.  The transport of claim 65, further comprising a hydration tank mounted on
the transport frame and disposed in fluid communication with the blending tub,
67.  The transport of claim 64, further comprising a pump mounted on the

transport frame and coupled to the electric prime mover, the af least one ransformer

41
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being configured to step down the electric power received at the first voltage level to
an intermediate one and to a low one of the at least one second voltage level, the at
least one transformer configured to supply the electric power at the low voltage level
10 the drive, the al least one transformer configured to supply the electric power at the
intermediate voltage level through the drive to the electric prime mover to drive the
DLIND.
68, The transport of claim 67, wherein the first voltage level is at a 13.8 kilovolt
level, the low voltage level falls within a range of 30 volts to 1000 volis, the
intermediate voltage level is at a voltage In a range from the low voltage level to less
than the first voltage level,
$9.  The transport of claim 67, wherein the at least one transformer comprises one
of:

a single transformer configured to step down the first voltage level to the
intermediate voltage level and the low voltage level; and

a first transformer configured to step down to the intermediate voliage level

and a second transformer configured to step down to the low voliage level,

42
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: §
Oehring § Attorney Docket No.: 047158.100048
§
Serial No.: 16/597,014 § Confirmation No. : 4687
§
Filed: October 9, 2019 § Art Unit: 3746
§
MODULAR SWITCHGEAR SYSTEM § Examiner: Bobish, Christopher S.
AND POWER DISTRIBUTION FOR §
ELECTRIC OILFIELD EQUIPMENT §
Mail Stop Amendment
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450
AMENDMENT

Dear Sir/Madam:

In response to the Non-Final Office Action mailed January 10, 2020, Applicant hereby
requests reconsideration of the above-referenced Application for patent, and reconsideration of
the rejections in view of the amendments and the following arguments. Applicant hereby
authorizes the Commissioner to charge any fees necessary for continued prosecution of this

Application to Hogan Lovells US LLP’s Deposit Account Number 501349.

\WDE - 047158/100048 - 3575658 v1
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Application Serial No.: 16/597,014
Atty. Docket No.: 047158.100048

AMENDMENTS TO THE CLAIMS

The following listing of claims replaces all prior versions and listing of claims in the

application.

Listing of claims:

1. (Currently Amended) A hydraulic fracturing system for fracturing a subterranean
formation, comprising:

a support structure having a first area, a second area, a third area, and a fourth area
arranged adjacent one another;

an electric powered, multi-plunger pump with up to 15 plungers, arranged in the first
area, the electric powered pump coupled to a well associated with the subterranean formation
and powered by at least one electric motor, also arranged in the first area, the electric powered

pump configured to pump fluid into a wellbore associated with the well at-a-hich-pressure-so-that

a variable frequency drive (VFD), arranged in the second area proximate the first area,
connected to the at least one electric motor to control [[the]] a speed of the at least one electric
motor;

a transformer, arranged in the third area proximate the second area, the transformer
positioned within an enclosure, the transformer distributing power to the electric pump, the
power being received from at least one generator at a voltage higher than an operating voltage of
the electric pump; and

a cooling system, arranged in the fourth area proximate the third area, the cooling system

providing a cooling fluid to the VFD via one or more headers.

2. (Original) The system of claim 1, further comprising:
a control system arranged in the fourth area, the control system including one or more

operating parameters of the electric pump, VFD, transformer, or cooling system.

Page 2 of 14
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3. (Original) The system of claim 1, further comprising:
a switchgear subassembly, the switchgear subassembly having integrated core units

configured to operate in a connected position, an open position, or a grounded position.

4. (Previously Presented) The system of claim 3, wherein the switchgear
subassembly comprises:

a busbar shielded, at least partially, by solid insulation;

an isolating ground switch, enclosed within a tank arranged proximate the busbar; and

cable connections for coupling to the switchgear.

5. (Original) The system of claim 1, wherein the fourth section is arranged at a
higher elevation than the first section, the fourth section associated with a gooseneck portion of a

trailer.

6. (Original) The system of claim 1, wherein the support structure is at least one

of a trailer, a skid, a pad, a truck bed, or a combination thereof.

7. (Previously Presented) The system of claim 1, further comprising:
cable trays positioned below a walking surface of the fourth section, the cable trays being

covered by a hinged cover that pivots to provide access to the cable trays.

8. (Original) The system of claim 1, wherein the cooling system comprises a

radiator that utilizes a water/glycol mixture.

0. (Currently Amended) A hydraulic fracturing system for fracturing a subterranean
formation, comprising:

at least one generator;

at least one switchgear receiving electrical power from the generator;

an electric powered pump, arranged on a support structure, the electric powered pump
coupled to a well associated with the subterranean formation and powered by at least one electric

motor, the electric powered pump configured to pump fluid into a wellbore associated with the

Page 3 of 14
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a variable frequency drive (VFD), arranged on the support structure proximate the

electric powered pump, connected to the at least one electric motor to control [[the]] a speed of
the at least one electric motor;

a transformer, arranged on the support structure proximate the VFD, the transformer
distributing power to the electric powered pump, the power being received from the least one
generator at a voltage higher than an operating voltage of the electric powered pump; and

a cooling system, arranged on the support structure proximate the transformer, the

cooling system providing a cooling fluid to the VFD.

10.  (Original) The system of claim 9, wherein the at least one switchgear
comprises integrated core units configured to operate in a connected position, an open position,

or a grounded position.

11.  (Previously Presented) The system of claim 10, wherein the switchgear
subassembly comprises:

a busbar shielded, at least partially, by solid insulation;

an isolating ground switch, enclosed within a tank arranged proximate the busbar; and

cable connections for coupling to the switchgear.

12. (Original) The system of claim 9, further comprising:
a transformer service platform that provides access to the transformer, the transformer
service platform positioned at a higher elevation than at least a portion of a base of the electric

powered pump.

13.  (Original) The system of claim 9, wherein the support structure is at least one

of a trailer, a skid, a pad, a truck bed, or a combination thereof.

14.  (Previously Presented) The system of claim 9, further comprising:

Page 4 of 14
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cable trays positioned below a walking surface of the support structure, the cable trays

being covered by a hinged cover that pivots to provide access to the cable trays.

15.  (Cancelled)

16. (Original) The system of claim 9, further comprising:
a human machine interface, positioned proximate the VFD; and

a platform cover at least partially covering the humane machine interface and VFD.

17.  (Currently Amended) A hydraulic fracturing system for fracturing a subterranean
formation, comprising:

[[a]] an pleratity—ef-electric powered pump pumps coupled to a well associated with the
subterranean formation and powered by at least one electric motor, the electric powered pump
configured to pump fluid into a wellbore associated with the well at a high pressure so that the
fluid passes from the wellbore into the subterranean formation and fractures the subterranean
formation,;

a variable frequency drive (VFD) connected to the at least one electric motor to control
the speed of the at least one electric motor;

a transformer for conditioning power to the electric powered pump, the power being
received from at least one generator at a voltage higher than an operating voltage of the electric
pump; and

a switchgear, receiving power from at least one generator, configured to distribute power
to a plurality of pieces of wellsite equipment, the switchgear having a common load sharing bus

and front aliened, shielded cable connections, the switchgear being positioned within an

enclosure.

18.  (Previously Presented) The system of claim 17, wherein the common load
sharing bus is configured to synchronize three-phase power of a similar voltage and frequency
from different sources, the switchgear evenly distributing an electrical load between the plurality

of electric pumps and the at least one generator.

Page 5 of 14
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19. (Currently Amended) The system of claim 17, wherein the common load sharing

bus is configured to isolate the electric powered pump ene-ormere-of-the-plurality-ef-clestrie
powered-pumps, the at least one generator, and the switchgear.

20.  (Currently Amended) The system of claim 17, wherein the electric powered pump
plarality—of-eleetrte—pumps, the VFD, and the transformer are mounted on a common support

structure and a single cable couples the switchgear to the common support structure.

21.  (New) The system of claim 17, wherein the electric powered pump, the VFD, the
switchgear, and the transformer are mounted on a common support structure and a single cable

couples the switchgear to the transformer.

Page 6 of 14
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REMARKS

This amendment is in response to the Non-Final Office Action mailed July 23, 2020.
Claims 1-20 were pending with claims 1, 9, and 17 being independent. Claims 1-20 stand
rejected. Specifically, claims 1, 2, 5, 6, 9, 12, 13, and 16 are rejected under 35 U.S.C. § 103 as
allegedly unpatentable over Morris et al. (U.S. Patent Publication No. 2019/0203572; hereinafter
“Morris”) and Broussard et al. (U.S. Patent Publication No. 2016/0032703; hereinafter
“Broussard”). Claims 3, 4, 10 and 11 stand rejected under 35 U.S.C. § 103 as allegedly
unpatentable over Morris and Mori et al. (U.S. Patent No. 7,835,140; hereinafter “Mori”).
Claims 8 and 15 stand rejected under 35 U.S.C. § 103 as allegedly unpatentable over Morris and
Symchuk (U.S. Patent No. 9,932,799, hereinafter “Symchuk™). Claims 7 and 14 stand rejected
under 35 U.S.C. § 103 as allegedly unpatentable over Morris and Oehring et al. (U.S. Patent
Publication No. 2016/0105022; hereinafter “Oehring”). Claims 17, 18, and 20 stand rejected
under 35 U.S.C. § 103 as allegedly unpatentable over Morris, Broussard, and Benusst et al. (U.S.
Patent Publication No. 2020/0194976; hereinafter “Benussi”). Claim 19 stands rejected under 35
U.S.C. § 103 as allegedly unpatentable over Morris, Broussard, Benussi, and Mori. Applicant
respectfully disagrees and traverses these rejections.

By the present response, claims 1, 9, 17, 19, and 20 are amended, without prejudice,
claim 15 is cancelled, and claim 21 is new. No new matter is added and support may be found in
the specification, for example in at least paragraphs 88 and 104 and FIGS. 13 and 15. Upon
entry of the amendments, Claims 1-14 and 16-21 will remain pending. Applicant respectfully
requests reconsideration and allowance of the pending claims.

L Claims 1, 2,5, 6,9, 12, 13, and 16 are Patentable over Morris and Broussard

The Office Action rejects claims 1, 2, 5, 6, 9, 12, 13, and 16 under 35 U.S.C. § 103 as
allegedly unpatentable over Morris and Broussard. Applicant respectfully disagrees and
traverses this rejection.

As an initial matter, for claimed subject matter to be obvious, either the prior art
references must expressly teach each claim limitation or else the record must disclose a reason
for a person of ordinary skill in the art to modify the prior art teachings to obtain the claimed
invention. Beckson Marine, Inc. v. NFM, Inc., 292 F.3d 718, 727 (Fed. Cir. 2002). The rejection

must make “a searching comparison of the claimed invention—including all its limitations—
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with the teaching of the prior art.” /n re Wada and Murphy, Appeal 2007-3733, citing In re
Ochiai, 71 F.3d 1565, 1572 (Fed. Cir. 1995) and CMFT v. Yieldup Intern. Corp., 349 F.3d 1333,
1342 (Fed. Cir. 2003) (emphasis added). Indeed, the references used to make the rejection must,
at the very least, suggest all of the claim elements. Further, the Office must provide evidence
which, as a whole, shows that the legal determination sought to be proved (i.e., the reference
teachings establish a prima facie case of obviousness) is more probable than not. M.P.EP. §
2142. Accordingly, “the key to supporting any rejection under ... 103 is the clear articulation of
the reason(s) why the claimed invention would have been obvious.” Id. See also KSR Int’l Co.
v. Teleflex, Inc., 550 U.S. 398, 82 U.S.P.Q.2d 1385, 1395-97 (2007).

Additionally, Section 2142 of the M.P E.P. states that, in an obviousness analysis,
“impermissible hindsight must be avoided and the legal conclusion must be reached on the basis
of the facts gleaned from the prior art’ (emphasis added). See also M.P.EP. § 2145(X)(A)
(stating “[a]ny judgment on obviousness is in a sense necessarily a reconstruction based on
hindsight reasoning, but so long as it takes into account only knowledge which was within the
level of ordinary skill in the art at the time the claimed invention was made and does not include
knowledge gleaned only from applicant’s disclosure, such a reconstruction is proper” (quoting /n
re MclLaughlin, 443 F.2d 1392, 1395 (C.C.P.A. 1971)) (emphasis added)). The mere fact that
references can be combined or modified does not render the resultant combination obvious
unless the prior art also suggests the desirability of the combination. /n re Mills, 916 F.2d 680,
683 (Fed. Cir 1990); M.P.EP. § 2143.01. Moreover, the Federal Circuit has instructed that
“[o]ne cannot use hindsight reconstruction to pick and choose among isolated disclosures in the
prior art to deprecate the claimed invention.” /In re Fine, 837 F.2d 1071, 1075 (Fed. Cir. 1988).
Finally, it is improper to combine references where the references teach away from their
combination. /nre Grasselli, 713 F.2d 731, 743 (Fed. Cir. 1983).

Furthermore, obviousness rejections are improper when a proposed modification would
render the prior art inoperable or where the prior art has failed to recognize an unsolved problem
or solution. See In re Fritch, 972 F. 2d 1260, 1265 (Fed. Cir. 1992) and Cardiac Pacemakers,
Inc. v. St. Jude Medical, Inc., 381 F.3d 1371 (Fed. Cir. 2004). Additionally, proposed
combinations require a reasonable expectation of success. See In re Dow Chem. Co., 837 F.2d

469 (Fed. Cir. 1988).
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A, Independent Claim 1

Applicant’s independent claim 1 recites:

A hydraulic fracturing system for fracturing a subterranean formation,
comprising:

a support structure having a first area, a second area, a third area, and a
fourth area arranged adjacent one another;

an electric powered, multi-plunger pump with up to 15 plungers, arranged
in the first area, the electric powered pump coupled to a well associated with the
subterranean formation and powered by at least one electric motor, also arranged
in the first area, the electric powered pump configured to pump fluid into a
wellbore associated with the well;

a variable frequency drive (VFD), arranged in the second area proximate
the first area, connected to the at least one electric motor to control a speed of the
at least one electric motor;

a transformer, arranged in the third area proximate the second area, the
transformer positioned within an enclosure, the transformer distributing power to
the electric pump, the power being received from at least one generator at a
voltage higher than an operating voltage of the electric pump; and

a cooling system, arranged in the fourth area proximate the third area, the
cooling system providing a cooling fluid to the VFD via one or more headers.

Applicant respectfully asserts that the Office Action has failed to recognize an
unsolved problem or solution and furthermore that the proposed combination would change the
principle of operation of Morris. For at least this reason, among others, Applicant respectfully
requests withdrawal of the rejection of claim 1.

1. The proposed combination fails to recognize an unsolved problem or

solution.

The proposed combination of Morris and Broussard fails to recognize or
solve the problem identified in claim 1 with respect to arrangement components at a well site.
As recognized by Applicant, “space at the well site is at a premium, having numerous skids,
trailers, and the like may present logistical challenges.” Specification, § [0007]. Accordingly,
Applicant has provided a system that arranged components together on a common structure in
order to reduce clutter at the well site. Indeed, the benefits of Applicant’s system are also noted
in the specification, “[ajccordingly, the system makes it possible to meet electric powered
hydraulic fracturing need while also providing flexibility and simplicity in the design of

functional units, a small footprint for space savings, environmentally robust components, along
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with easy extensions and upgrades.” /d. at [0097]. The combination proposed in the Office
Action, however, fails to recognize and identify the problem and solution.

The Office Action’s proposed combination fails to address a combined
system that includes each of a pump, motor, VFD, cooling system, and transformer on a common
support structure. Indeed, Morris explicitly teaches segregation of various features claimed on a
common structure. By way of example, FIG. 2 illustrates separation and removal VFDs from the
pumping units 108. See Morris at FIG. 2. Contrary to the assertion in the Office Action,
paragraphs 77 and 79 do not teach VFDs on the common support structure. For example, cited
paragraph 77 is silent as to the location of the VFD, but rather indicates that fewer motors may
lead to fewer VFDs. See Morris, § [0077]. Similarly, paragraph 79 is also silent regarding the
location of the VFD. See id. at § [0079]. It is more than a trivial substitution to modify Morris
to include VFDs onto the pumping units 108, as contended in the Office Action. Without
recognizing the problems or the source of the problems, the proposed combination does not
disclose, teach, or suggest the solution provided by the instant application. The Supreme Court in
Lible Process and its progeny long have held that recognizing the source of the problem is
inventive. Accordingly, Applicant respectfully requests withdrawal of the rejection of claim 1.

2. The proposed combination would change the principle of operation of

Morris.

As noted above, Morris is directed toward a grouping of components at a
well site such that the electrical components are arranged close to one another and the pumping
components are also positioned close to one another. See Morris at FIGS. 1 and 2. For example,
Morris describes an advantageous position of the power transports 104 (including the VFDs)
relative to other power equipment. See, e.g., id. at § [0052]. The proposed combination,
however, would modify Morris such that it would wholly change the configuration at the well
site in a manner neither planned not identified in Morris. By way of example, the proposed
modification would allegedly remove at least 3 trailers 104 (FIG. 2) and somehow combine these
components with the 6 trailers 108 (FIG. 2). This is more than merely a matter of design choice
and it is not as simple as merely combining components into one. Morris acknowledges this
limitation, nothing that height, length, and weight restrictions are present for various
components. See id. at § [0062]. Accordingly, Applicant respectfully asserts that the Examiner’s

proposed combination is more than a design choice and would change the principal of operation
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of Morris at least because the modification would modify the design feature directed toward
maintaining size requirements for trailers to enable transportation along roadways. For at least

this reason, among others, Applicant respectfully requests withdrawal of the rejection of claim 1.

B. Independent Claim 9

Applicant’s independent claim 9 recites:

A hydraulic fracturing system for fracturing a subterranean formation,
comprising:

at least one generator;

at least one switchgear receiving electrical power from the generator;

an electric powered pump, arranged on a support structure, the electric
powered pump coupled to a well associated with the subterranean formation and
powered by at least one electric motor, the electric powered pump configured to
pump fluid into a wellbore associated with the well;

a variable frequency drive (VFD), arranged on the support structure
proximate the electric powered pump, connected to the at least one electric motor
to control a speed of the at least one electric motor;

a transformer, arranged on the support structure proximate the VFD, the
transformer distributing power to the electric powered pump, the power being
received from the least one generator at a voltage higher than an operating voltage
of the electric powered pump; and

a cooling system, arranged on the support structure proximate the
transformer, the cooling system providing a cooling fluid to the VFD.

Independent claim 9 recites certain features that are similar to claim 1, and for at
least the reasons described above with respect to claim 1, Applicant respectfully requests
withdrawal of the rejection of claim 9.

C. Dependent Claims 2, 5, 6, 12, 13, and 16

Claims 2, 5, 6, 12, 13, and 16 depend from at least one of independent claims 1
and 9. Accordingly, Applicant respectfully asserts these claims are allowable at least due to their
dependence from an allowable base claim. Accordingly, Applicant respectfully requests
withdrawal of the rejection of claims 2, 5, 6, 12, 13, and 16.

1I. Claims 3, 4, 10, and 11 are Patentable over Morris and Mori

The Office Action rejects claims 3, 4, 10, and 11as allegedly unpatentable over Morris

and Mori. Applicant respectfully disagrees and traverses this rejection.
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Claims 3, 4, 10, and 11 depend from at least one of independent claims 1 and 9.
Accordingly, Applicant respectfully asserts the claims are allowable at least due to their
dependence from an allowable base claim. Accordingly, Applicant respectfully requests
withdrawal of the rejection of claims 3, 4, 10, and 11.

HI.  Claims 8 and 15 are Patentable over Morris and Symchuk

The Office Action rejects claims 8 and 15 as allegedly unpatentable over Morris and
Symchuk. Applicant respectfully disagrees and traverses this rejection.

Claims 8 and 15 depend from at least one of independent claims 1 and 9. Accordingly,
Applicant respectfully asserts the claims are allowable at least due to their dependence from an
allowable base claim. Accordingly, Applicant respectfully requests withdrawal of the rejection
of claims 8 and 15.

IV.  Claims 7 and 14 are Patentable over Morris and Oehring

The Office Action rejects claims 7 and 14 as allegedly unpatentable over Morris and
Oehring. Applicant respectfully disagrees and traverses this rejection.

Claims 7 and 14 depend from at least one of independent claims 1 and 9. Accordingly,
Applicant respectfully asserts the claims are allowable at least due to their dependence from an
allowable base claim. Accordingly, Applicant respectfully requests withdrawal of the rejection
of claims 7 and 14.

V. Claims 17, 18, and 20 are Patentable over Morris, Broussard, and Benussi

The Office Action rejects claims 17, 18, and 20 under 35 U.S.C. § 103 as allegedly
unpatentable over Morris, Broussard, and Benussi. Applicant respectfully disagrees and
traverses this rejection.

A, Independent Claim 17

Applicant’s independent claim 17 recites:

A hydraulic fracturing system for fracturing a subterranean formation,
comprising:

an electric powered pump coupled to a well associated with the
subterranean formation and powered by at least one electric motor, the electric
powered pump configured to pump fluid into a wellbore associated with the well
at a high pressure so that the fluid passes from the wellbore into the subterranean
formation and fractures the subterranean formation;
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a variable frequency drive (VFD) connected to the at least one electric

motor to control the speed of the at least one electric motor;

a transformer for conditioning power to the electric powered pump, the

power being received from at least one generator at a voltage higher than an
operating voltage of the electric pump; and

a switchgear, receiving power from at least one generator, configured to

distribute power to a plurality of pieces of wellsite equipment, the switchgear
having a common load sharing bus and front aligned, shielded cable connections,
the switchgear being positioned within an enclosure.

Applicant respectfully asserts that the Office Action at least fails to identify each
feature of claim 17 in the prior art. For example, the cited reference at least fails to teach or
suggest “a switchgear, receiving power from at least one generator, configured to distribute
power to a plurality of pieces of wellsite equipment, the switchgear having a common load
sharing bus and front aligned, shielded cable connections, the switchgear being positioned within
an enclosure.” Accordingly, Applicant respectfully requests withdrawal of the rejection.

The Office Action is silent with respect to the “front aligned” cable connections
as recited in amended claim 17. Furthermore, cited reference Benussi, which allegedly discloses
the common load sharing bus, merely illustrates schematic layouts and does not describe the
alignment or configuration of any connections. See Benussi, FIGS. 1-3. For at least this reason,

among others, Applicant respectfully requests withdrawal of the rejection of claim 17.

B. Dependent Claims 18 and 20

Claims 18 and 20 depend from independent claim 17. Accordingly, Applicant
respectfully asserts these claims are allowable at least due to their dependence from an allowable
base claim. Accordingly, Applicant respectfully requests withdrawal of the rejection of claims
18 and 20.

Furthermore, Applicant respectfully asserts the cited references, taken alone or in
hypothetical combination, fail to teach or suggest a single cable connection. The Office Action
acknowledges that Morris “does not teach a particular number of cables.” Office Action, 10.
However, the number of cables is not “a design choice” but in this instance, is a significant
improvement over cluttered well sites that often have multiple cables running between various
components at the well site. For example, Applicant’s disclosure notes that “[i]n various
embodiments, a single high voltage cable, for example a 13.8 kV cable, is run from the

switchgear to the pumping unit because the transformer is mounted on the same platform as the
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VFD, MCC, and frac pump.” Specification at § [0017]. Additionally, a “single cable” is further
described in at least paragraph 46 with reference to the advantages that the disclosed
arrangement provides to enable the single cable attachment. Accordingly, Applicant respectfully
disagrees that such an arrangement is merely a design choice at least because the configuration
disclosed by Applicant is what enables the configuration at all. For at least this reason, among
others, Applicant respectfully requests withdrawal of the rejection of claim 20.

VL Claim 19 is Patentable over Morris, Broussard, Benussi, and Mori

The Office Action rejects claim 19 as allegedly unpatentable over Morris, Broussard,
Benuissi, and Mori. Applicant respectfully disagrees and traverses this rejection.

Claim 19 depends from independent claim 19. Accordingly, Applicant respectfully
asserts the claim is allowable at least due to its dependence from an allowable base claim.
Accordingly, Applicant respectfully requests withdrawal of the rejection of claim 19.

VII. Conclusion

The foregoing response is full, complete, and timely filed. Amendments to the claims are
made without prejudice, including under the doctrine of equivalents. In addition, the comments
made herein are without prejudice. Applicant respectfully requests reconsideration of the instant
application in light of the foregoing response and amendments. Should the Examiner have any
questions, comments or suggestions in furtherance of the prosecution of the application, the

Examiner is invited to contact the Applicant’s representative by telephone or fax.

Respectfully submitted,

Date: October 22, 2020 /Joe Grdinovac/
Joe Grdinovac
Registration No. 72,224
HOGAN LOVELLS US LLP
609 Main Street, Suite 4200
Houston, Texas 77002
Telephone:  (713) 632-1413
Facsimile: (713) 632-1401
Email: joe.grdinovac@hoganlovells.com
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Application Number 16597014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared Oehring
STATEMENT BY APPLICANT At Uni
.. nit 3746
( Not for submission under 37 CFR 1.9%)
Examiner Name Christopher S. Bobish

Aftorney Docket Number 047158.100048

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.
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Application Number 16597014

Filing Date 2019-10-09

INFORMATION DISCLOSURE

First Named Inventor | Jared Oehring

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Art Unit 3746

Examiner Name Christopher S. Bobish

Aftorney Docket Number 047158.100048

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
X from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

X See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.
SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2020-09-02

Name/Print Taylor P. Evans Registration Number 60506

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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From the INTERHR

PATENT COOPERATION TREATY

ATIONAL SEARCHING AUTHORITY

CTAYLOR P EVANS ? {j?‘g‘i

HQ!’B&N LOVELLE U ?3 LR
80% MAIN STREET, SUITE 4200 o
HOLISTON, TX 77002 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPOET AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLABATION

POT Rule 44,13

e 23 JUNT0

Applicant’s or agent’s fils reference
=

FOR FURTHER ACTION  Sco parsgraphs 1 and 4 below

3471588000823

International spplization No. lziim‘nézﬁoz}e& filing date
ROTAISINZOM023912 lmonstiyecs) 20 Marsh 202
Agppticant

U8, WELL SERVICES, LLO

i The appﬁc,sm is hereby notified that the inter ssam xal search report and the written oplnion of the International Searching

[

2

Authority have been esablished :ssbd ave fransmitied herswith.

Faimg of amendmenis and sintemeont amsiea Ari‘sgk 22

The spplicant is eniitisd, if fe so wishes, to amend the clatms of the internationa! spphicat

When?  The time Hmil for iy
search report.

{see Rule 48}
b amendments is nommally two months Fom the date of wensmittal of the international

How?  Direotly tothe buemations! Buresy preferably thenugh oPCT, or on paper

The hm‘ne‘imim Bureas of WI“Q 34, chemin des Colombettes, 1211 Ge 20, Switzeriand
{Facstrnile Mo, +41 22 338 82 70
For more defaifed instructions, seo the PL’L’?‘ Applicas ¥ Chaide, lntemationsl Phase, paragraphs 5804 ~ 5811

The apvi icant is hereby notified thet no ternationsd seasch report will be established and that the deciaraiton wder
Article 17{2)a) to that effect and the written opinion of the International Searching Aunthority are transuritted hevewith,

E‘_‘E With regard tn any protest agsinst payment of {an) additional foe(s) under Rule 40.2, the applicant is nptified thay
E 1 the protest together with the decision thereos has been transmitied to the International Bursan mg-,emer wiith sy request
“““ to forward the texis of both the protest and the declsion theveon to the designated Offces,
no decision has been nade yet on the protest; the applicant will be notified as snon as 8 decizion 18 made.

Reminders

The applicant may submit comments on an informsal basis on the written opinion of the Internatinngi %sarehmg&uﬁwnts o
the Internations Bureauw. These comments will be made availabie to the public after internations! publication. The Inernstional
Bursaw will send 8 sopy of such comments to a1} designated Offices uniess an internrtional prefiminary examination report has
heen or is 1o be established.
Shortly sfter the expiration of 18 months from the priority date, the internstional sppHestion will he puhi‘shed by the
fnterritional Bureau. f the spplicant wishss 1o svoid or posipone publication, 3 notice of withdrawsl of the international application,
or of the priovity claim, must reach the nternstional Bureau befove the completion of the technical praparaticas for international
publication {Rules 9051 and O0bis 3.

Within 1% months from the priority date, but only tn respect of some designated Offices, s demand for teternational pratiminary
examination mus be fled ifthe appls»ﬁm wishes 2 postpone the entry ;r“:o the national phase swnill 38 months from the priority
date {in some Gifices even later); stherwise, the agsy's"umi st within 28 months from the priority date, perfomm ths preseribed
asts for eatry inte the national phase befors those designated inbm“ iﬁ respect of other designated Offices, the tims it of
30 months {or later) will spply oven if oo demand s filed within 19 monihs, Ts}r dutnils shout the applicable time bmibs, Offles
By Offics, see Www wipe. :n&’pch’ snflentsftime,_limits honl and the POT dpplican ¥ Guide, National Chaplers,

Within 22 months frow the pz‘mrm‘ dnte, the spplicant may reguest thate s&spgsksmnm: y internations! seareh be earried out

by a different lntematic srching Authority that offers this service (Rule 43851}, The p‘meawﬁ for requesting supplsmentary
international ssarch is desoribed in the PUT Applicant s Guide, Inte mahaus.a Phase. paragraphs 8.006-8, 033,

Name and mailing address of the ISAJUS Aunthorized officer

Mait *\in-a ROT, Aue BANS
Carpnd
G, Box 1456, Alexandria, VA 223131480

e

Ziaine R. Copanhaaver

snsr fur Potants

Faosimile No, §T1-3738300 Felephone No, FOY Helpgesk: 8712724300

Form POTASAZIO {revised January 201%)
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PATENT COUOPERATION TREATY

PCT
INTERNATIONAL SEARCH REFORY
(POT Article 18 and Rales 43 and 44}

Applisant’s or agent’s file reference FOR FURTHER ACTION
Q47 158. 800082 see Form POTASAMZIO as well sz, where spplicable, tom § below.
International spplication No. International fling date {dapmonthear) {Earliest} Priority Date {dayrmonthyear)
POTHISZO2M 02312 20 March 2020 20 March 2018
Anplicant

1.8, WELL SERVICES, LLO

internationsl search report hes been prepared by this Intsmational Sesvching Authority and s aosmisted 1o the applicant scoording
o Arntisls 18 A copy is being transmitted to the Intemational Bureaw,

f iof &

atotal of g shasts,

This international search report congists o

P

N

a copy of each prior art document olted in this report

§t is also accompanisd by

1. Baasls of the report

2. With regard to the langusge, the intemational seareh was sarvisd out on the basis of!

e o . o 1o
Qﬁ the international application in the language o which & wag filed

i

=
ot

 — . . .
i g a transtiation of the international applicstion into whict
a transiation furnished for the parposes of intemational search {Rules 12.3{8} and RERTUD

the languege of

b i ___E This intermational search report hes been established taking Into sccourn the reciificntion of an obvicus mistale autherized
by or notified o this Aumhoerity under Rule $1 (Rule 4365601,

<. § E With regard to any nuclestide and/or amine acid sequence disciosed in the internationat application, see Box Mo, 1

|5
:

H ;
bonn

Certain claims were found ungearchable {see Box No HL

ey

3. I Vimity of invention Is Iaching (see Box Np. U

i

4, With regard {o the tithe,

the toxt is approved a3 submitted by the applicant,

the text has boen egtablished by this Authority to read as follows:

5. With rogard 1o the absteact,
1 S § the text is 3 ved a5 subrnitted by the applivant.
1 D the text has been established, according to Rule 38.2, by this Authority as it appeare in Bex N V. The applicant may,

Mo,
within one month frow the date of maiiing of this zzsit‘.mataeg sl search report, submit commenns o this Authority

&, With regard to the drawings,

8, the figure of the drawings o be published with the abstract is Figure Ne

E = } as snggeswé By

a8 selected by this Autherity, becnuse the applicant falted to suggsst @ fgure.

£

he applicant,

E as selocted by this Awtherity, because this §

b E none of the dguees is 1o be published with the sbswract.

sure betier characterizes the invention,

Form PCTASASZ LG (st sheet) (July 2018
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INTERNATIOMNAL SEARCH REPORY

International appiication Mo,
POTAISIURO2312

(2020.08)

According to International Patent Classificat

T EZIB 437387 BE218 47/00; FR4E 48420 (2020.01

A CLASS‘TF‘“:ATWJN OF SUBJECT MATYER
8] - BE21B 43728, E218 41700, B 18 431
CPRC- E2IR 43:" ‘,, E21D 21062 B218 41:‘&(}: g2ig 4

fon (IR or o both nations! classiftcation and IBC

oY)
S

128; E21B 43/267; E218 4700, FO48

see Search History docurnant

B FIRLLS SEARCHEDR
Minimus documeniation ssarched {classifteation system followed by clzssifiention sy

san Bearch History dooumaent

Documenistion seavched other than minimum documentation to the extent that sush dos

suments wee inchuded in the felds sesrohed

Flectronic dats base consulted during the international search {name of d

sae Saarch History decument

duts base senl}

and, whers practicable, seerch torms us

£ DOCUMERNTS COMNSIDERED 7O BE RELEVANT

Catsgory®

wrrent, with indication, whore appropr

e, of the retevant passagss Relevant to claim Mo

antirg dosumant

Y LIS BOTTAO0DEREE AT (LS WELL SERVICES LLC) 08 April 2017 (08.04.2017 ) entlrs document 16, 313, 18

Y US 20170175598 A (SCHLUMBERGER TECHNOLOGY CORPURATION) 237 Juns 2017 1.8, 8-13, 18
{323.08.2017 ) entire dociiment

A US 2018700107 3 {1001 2019} snirs 118
dosumant

A US POI5/0317F5C A1 (3P0, FLOW CONTROL, IN0.) 28 Novernber 2013 {28.11.2013) entire {115
dooument

A US S0ISr0RS8E6T A1 (STEWART & STEVENSCN, LLE) 08 Seplembs 118

Fusther docwments are listed in the continustion of Box O,

N
See

patent family snnex.

L

« Special categories of cited documents: BT feter documant published after the intem ing date ov priovity
“A” document defining the general state of the sl which is nol considersd date and nor in oontlint with the applican ted o andnrstand
t he of paricuiar relzvanee the principle er theary underlying the imesntion
S ducumes si chied by the appticant in the inernstionat spplivation w3 docurnsat of pastivalar relevane; m cisimed invention cranot be
Y eartier sist publishied o of efter the international sonsidered novel or cannst be o considered to tnvolve an invantive step
fline dae when the document i taken alone
g
document which may throw doulvs on prierity claimis or which “Y” dovumeant of particular mlevanse; the s‘:aimsd inveniion sanns
iz oited to establish the publication date of snother citation o7 other = considersd to invoive an inventive step when the document is
spncial reason (.15 \;;}\,u?iv‘ ambm d with one oy move other sueh di«cum*nh siuch combinaticn
ey being obvisus 1o a persor skilisd in he ant
i ﬁ‘}ch"&’iz‘:w pubii “&T document mamber of the same paient family
the priority data c;asmed
Drate of the actual completion of the international seavch Date of mailing of the international search report
18 May 2020

23 JUN 2020

Warne and mathing addvess of ths IRAMAUS
Maii Swop POT, Al ISAAUS, Commissionar oy Patants
.0, Boy 1450, Mexandria, VA 333131480

Authorized officer
Blalng R. Copsnhsaver

45
Faesimile No. SF1373.8300 Tefephone No. POT Helpdesh: §71-272-4300
Forn POTASARTL (second sheet) (fuly 2018
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PATENT COOPERATION TREATY

From the
INTERMATIONAL SEARCHING AUTHORITY

) ]
Tl TAYLOR B, EVANS % {yg

HOGAN LOVELLS US P

800 MAIN STREET, SUITE 4200 ) —
HOUSTON, TX 77002 WRITTEN OPINION OF THE

' mTERI\A?GNﬁL SEARCHING AUTHORITY

PO Rude 4356813

Dinte of mailing j %} gg z%g@
fdavimanthivesr}

Applicant’s or agsnt’s fils reference FOR FURTHER ACTION

{471 :‘5 {j:‘;};}z See paragraph 2 bhelow
Intemational application No. International fRling dae Wawmonthivear) Priority date fdawmenthivear)
PCTUS2020/023812 20 March 2020 20 March 2018

Enternational Paient Classification {i?‘:l)- ot both national classifleation and IBC
B - F2B 4328, B21B 441/00; 218 43/, E218 45287, £218 4?}&‘3; FO4B 4820 {2020.01)
ORPC- BB 4"3,’536; g3 21:‘@&., E295 4100 ER1B 43138 BB 430287, BB 47/00; FO4B 51/00

r

(2020.05)
Applicanl 4 o ywEl L SERVIOES, LLO

1. This opinion contains indications relating to the following items:
N Bex No. } Hasis of the opinion

Box WNo. Priority

-
ey
)

Box N Noe-estabiishment of opinion with regard 1o novelty, mventive step and industrial applical

P

LI
)
o
o

Box Ne, TV Lack of unity of invention

JL

Rox Mo, V' Reasonsd siatement under Rube 43 & 1{ai} with regard to nov
citations and explanations supporiing sush stxisment

inventive step and industrial spphicability;

i

i

Hox Me. VWi Certain documents oited
Hox Mo, ¥II Qertsin defects in the indernational application

Box Mo, VI Certain cbservations on the internstionat application

pa—
. FURTHER ATTION
if & demand for international preliminary examination &5 made, this opinion will be considersd o be a rion of the
Iternatinnal Freliminary Examining Authortty ("IPFEA™) ot that this does not apply where the Agjgi am x.}mc‘&s at A‘ thority
sther than this ons fo b¢ the IFEA and the chosen IPEA has notifiad the Intemational Bursss uader Rule 86,1575} that written
opininns of this Internationsl Searching Authority will not be so considsred,

it'this spmwm is, as provided above, considered to be 8 written npimon of ths IPEA, thﬁ appiicant is nvited © submit @ the IPEA
2 written reply together, where ss“%pi‘(}ptiﬁib with amendments, bafrn. the expirstion of 3 months from the date of maiiing ol Form
PUTASAZZD or fefore the sxpiration of 22 months Fom the prionty date, whickever ex;:iw& inter.
For further options, ses Form POTARARZE.

Nm & and maiting address of the ISA/US Date of complation of this epinien Authovized offiger

Ml Stop SUT, At 18AIUS Hiaine K. Copenheaver

L.a ynissionar for Patents : 1% Mz}}-‘ 2020

20, B\- 2 1450, Almrandia, VA 223131450 (B PET Hslpdesi 712724300

Fagsimile No, §71-273-8300 Telophone No. 871.272-4300

Form POTHSAMRLT (cover sheat) {revized Janwary 2018}
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WERITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY
POTAIS2020/023012

Pox Na. ¥ Basis of this opinien

3. With regard 1o the language, this opinton bas besn sstablished on the basis off

the international apphication in the langusge ke which # wes Sled

Ef

—

o franclation of the international application inle which ig the language of & transistion
furnished for the pusposes of inemnational search {Rukes 12.3(a) and 23 1B

2. m This opinion has bovn estabiished N‘mng inte account the rectificstion of 3n obvious mistske authorized by or notified ©
this Antharity under Rule 81 (Role 4385 113
3. l:“s With regard fo suy nuclestide sndior smine scid seguence disclosed in the international application. this opinten has boen
extablished on the basis of a ssquencs listing:
a {:J forming pavt of the international apphivation a3 filed:
E in the form of 8o Annex CETES ext e
E on paper of i the form of an image fils.
b. :j farnished togsther with the international applivation wader POT Rale 137er.1(3} for the purposes of intsmational
search only in the form of ax Annex O/8T23 text file,
G. LNE furnished subsequent to thy internaional filing date for the purposes of international search only:
i::E i the fovm of an Annex C/3T.2S text file (Rude 13z 1a)h
:3 on pEper of in the fonw of an image Ble {Rale $3rer 1) and Administeative Instructions, Seation 713}
4, S in addition, in the case that Mo than one version or copy of 8 BT iisting has been filsd or firnished, the « \q wired

fatemanis 3‘3 ¢ the information in the subsequent or additional copies i identicsl to that forming part of the spphication ag
ied or does net go bayond §:‘e spplication as filed, as appropriate, we 3

o

i

re furnished

3. Addironal comments:

Fomm POTASAMZL? (Box No. 1) trevised January 2019}
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WRITTEN OPINION OF THE Intemational application Ne.

INTERNATIONAL SEARCHING AUTHORITY POTIUS2020/023812

Box No. ¥ Rensoned stafement snder Rule 43640 1{a)1) with regard o sovelty, inventive siep sad industeial applicabitity;
citations and explansiions supperting sueh statement

1 Statzment
k] - " i
MNeovekty (M) Ciaims 118 YES]
Claims Mana NG
Ioventive step (15} Claims 7.8.14 YES
Clatme 3-8, 313,18 NO
Industrial applicebility (14] Claims 18 YES
Claims Nung O
"

ki

2. Cisdons and explansions:

Clalms 1-8, 8-13, and 15 lack an inventive step under POT Adicle 33(3) 25 being obwinus over US 2017/0086888 Ao U8 Wall Sarvices

LLG thersinafier US Well 885} in view of Schiumberger Technology Corporation (hersinatter Schiumbergarn.

Regarding Slaims 1, US Well "B88 discioses & hydraulic fracturing system {"A hydraulie fracturing systern”, abstraot), comprsing: & pumg
system {pump system 36, fg. 1) Buidly coupled to @ welthoad ot 5 wall site (g1 shows pump system 38 fudly coupledio 8 weilingad 41
gt & well site next 1o wall bore 12) ie pump a fracturing fuid ints the walihead UAfler being discharged Fom pump system 38, slunyis
pumped into a walihead by 417, parm. [O0301% » blender {blender unit 28, fig. 1) configurad to mix together proppant and 2 fuig
faixtine o Yorm the fractudng Sult ©A proppant sowrce 32 contains proppent, which is defivered to the blender unit 28 as rapresented by
fina 34, whese Hine 34 nen be & conveyer, inside the beader unkk 28, the proppant and fuld/sdditive mixiurs sre combined to fma
fracturing siury®, pars. [DRE8Y; 8 propoant stomgs and delivery sysiam sunfigured to provide the proppent for the biandas {"A proppant
sourer 32 containg proopnant, whinh is deliversd to the blsnder unit 28 as represented by fne 387, para. JODRE]) & hydration unit {hydration
unit 18, fig. 1) configred to mix an addithve into 2 fuid to form the fuid mixiers {The fuid, which in one sxampls is water, is mixed hshde
of tha hveration unit 18 with tha additives. In an ambodiment, the fiuld and additives are mived svar a period of Hime, to allow for uniform
distribution of the addiives within the fuid®, para. JBO2R]) and provide the Tiuld mixture to the bizndsr {"ln e example of FIG. 1, the Huld
and additive mixturs is rensferraed to o blondsr unit 28 via fine 307, pars. JONZEIY a Suld storege and delivery system cunfigured to provids
the Thaid for the hydration unit (g, 1 shows fuld seurce 20 and line 22 configured to provide fuld for thae hydration unlt T8Y; an additve
storsge and defivery sysiam configurad fo provide the additive 1o the hydration unit {fig. 1 shows additive sowrce 28 and fing 28 configurad
o provids the additive to the hydration unit 18).

UT Well "BES falls to sxoliciiy discloss damage ssoumisiation monttoring, & damage accunulation monitaring system comprising 2 pluraiity
of sensing devices and integrated Into ans o mors somponants of the pump syster, the blander aystem, the proppant storags and
defivery systern, ths fuld slorags and delivery system, and the additive storage and delfvary systers, the damage acscumulation sensar
system configured 1o monitor 3 plurslity of parameters of the hydraulic fachuing system via the plurality of sansing devices to delermine
regpective socumuated demage messwrements of the one or morg components.

Schigmbarger, I the felg of stas estimation and run life pradistion for purmping sysiam (e, abstradt), teaches o damegs assumulation
monioring system {"Addiionally, virtual torgue shatt datz may be used o pradict tersional iatigus lifs damage and remaining fatigus iife of
vadous shalls in submersinle pumping system 229, para. {00301}, & damage accwnulation monitoring system sumpising 8 pluratity of
sensing devices {"Ancther lusirated compenent is & sensor unit 82 uillizad in sansing & variety of welibors pararmaters, 1§ shoutd be noted,
however, that senser unit B2 may comprise a varisty of sensors®, para. [0 1E]) and integrated Ilo one OF meie SOMponenis of the pump
svaten, the bender system, the proppant storags and ery system, the Buld siorage and dellvery systam, and ihs additve storags and
delivery systam ("sensor systems depleyed along electric submersibls pumping system 22, slong cesing 38, or sinng other raglons of the
wailbore 24 1o oblatn data for delevnining one or more desired parameters, a6 desoribed mors fully balow”, para. [0018)), the damage
securmsiation sensor sysiem configurad o manitor a plursiity of parameters of the pumping system via he plurality of sensing devicas {"a
varieny of sansor systems 52 may oo s sensors ooated at surfses 30 fo obisin desirsd data halpiul in the srocess of determining
messursd narsmatess refsied to prediction of fafluresirun life of electrie submersitde pumping sysiem 22 o specific somponants of
purmping system 22° narm. [0018]) to detenmine respective accumulated damage meastrements of the ong or mors components Jsensor
sysioms 52 may compriss sensors located of suriace 30 1o obiain desired data heleful In e proness of deternining measursd parameiars
rolated to prodiction of faliuresirun ife of eleciric submersible pumplng system 22 o specilic compaonants of pumping system 22° para,
016 “the processlng system 54 also may bs Used 1o control operation of the pumping sysiam,....a contral systeam for ardusting oparation
of the stectio submersibie pumping system 22 in response o pradicions of nun ife or companent fallure”, para, {B023]

it would have bosn obvicus to one of ordinary sk in the art of the fime of the Invantion to modify US Wall 885 with te teaching of
Schiumbergar for the purposa of menitering the pumping system and s componerts and tharsiy precicting th run e of @ pumplng
systam (abstrast of Schiumberger),
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Ragerding Claim 2, modified US Wall "885 discloses the hydraule ractining systern of olalm 1.

US Wall "S85 falls to explicitly discloss wheraln the seoumiudated damags measursment of a component is indicative of an amount of
actual usags incwred by the componant during a padod of ime.

Schiumberger, in the feld of stete astimation and run e prediction for pumping system {itle, absiracl), teaches whersin the acoumulated
damage measuremant of 3 componant is indinative of an amount of astus! Usage Intured by the componsnt during & peried of time
{"sansor systems denloved along slectric submarsible pumping svsism 22, along casing 38, or along other regions of ihe wellbore 24 o
obtain daia for detsnmining one or mors desired parameiers, as describsd mars fully below,...sensor systems 52 may congrise sensors
incated at surfacs 30 o obtaln desired data helphd in tha process of determining measured paramsters related to pradicion of falluresinn
ife of sisctric submersibls pumping sysiem 22 or specific compenents of pumping systers 22°, pars. [B018], "The measured data 8l s
obtgines from sensors, such 383 sansors 74, which monitor s lsast ong component of eiacirio subwmersible pumping system 22 duing
oparation. This data s provided to the componantisysiam degradation modet 70 50 that the daia may be eppropristely processed via
processing systerm 54 10 predict 8 remaining usefsl e of the component {or ovarsll pumping system 22 during opsration of the slectic
submersible pumping system 227 pama. [ON2E1).

ft wouild have been obvious to one of crdinary skilf in the sl ol the tme of e nvention o moadify US Wall "§85 with the teaching of
Sohtumbergsr for the purpose of monitoring the pumping system and iis components and hsreby pradicting the run #e of @ pumping
system {abstract of Schivrmbsrger),

Regarding Claim 3, L8 Well "8585 disciosss a hydradio fechuring systern (TA hydraulic fractring system®, abstract), comprising: & pluratity
of hvdraulic frecturing squipment positionad at & well site {"The systerm further inciudes hydraulic recturing system componants for making
the fracturing fuid stumy®, absirect), comprising: cne of mors pumps configurad fo pressuries 3 fractuting fuld (fig. 1 shows pump system
36 fuddly coupled o & wellhead 41 at & well slts next to well bars 12; "After being dischargsd from pump systerm 38, shary Is pumnad Into 2
welihead assambly 41°, para. [0030]) and a distibution system fuldly coupled 1o receive and consolidate fracturing fuld from the plurality
of pumps for injection into & welihead {blender unit 28, %g. 1 "4 proppant soures 37 eoniains proppant, which & delivered o the blsnder
unit 28 as represented by ling 34, where Hine 34 can ba 3 convayer, inside the blender unit 28, the proppant and fuld/addiive mixturs are
sombinad o form 8 aciuring shemy™, para, [0028} °A proppant sourcs 32 containg prappant, which is deliversd 1o the blsnder unit 28 as
reprasenied by Hine 347 para, {BU28]; "The fuld, which it one exampls is water, is mixad insids of the hydration unit 18 with the additives,
in an embodimant, the fuid and sdditives are rmixed over a period of time, 1o allow for uniform distribution of the additivas within the Bud”,
para. {0028} “After beling dischargad from pump system 38, shury is pumped into & welihead assembly 41, Discharge piping 42 connecls
discharge of pump systom 36 with wellhead sssembly 41 and provides a condull for the slunry betwaen the pump system 38 and the
wetihead assesmbly 417, para, [G0300,

US Veil "BBS falls to axplicitly discloss demage accumiation moniioning. a damage acpumiiation monitodng system, comprising: &
plursdity of sensing devices integraled into respective compenents of the plurality of hydraulie fraciuring equipment, the plurality of sansing
devices configurad to measure & plurality of ussge parematers of the respadiive compaonenis; and & processing device configurad io
receive the plurality of usags parametsrs and determing respective damags accumudation measurements of ths respective components
basad at least in part on the usage paramelans.,

Sohiumbergsr, i the feld of siste estimation and un e pregiciion for pumping system (s, absiract), tesches a damags accumiiation
mordtoring system (Addiionally, wirtual torque shaft data may be used to predict torsional fatigus ifs demage and remaining Tatigus e of
various shalls in submersibin pumping systern 227, para. {0351, & damage accurmuiation monitoning system, comprising: & pharalily of
sensing davices ["Anothar Hustrated component s 8 sensor unit 52 wiiized in sansing a varaty of welibors parametars. B should be noted,
howavar, thal sensor unit §2 may comgrise @ variety of sansars®, para. [D018]) integratiad into respective componanis of the plurality of
hydraulic facturing souipment {"sensor systerns daployed along slectric submersible pumping system 22, slong casing 38, or aiong othar
ragions of the wellbors 24 to obiain data for datermining one or more desired paramaeters, as desoribed moere fully below”, para, [CUTE],
the plurailty of sensing davies configured to maasurs & plurality of usage paramelers of the respective componerts {7a veriely of sensor
systems 52 may comprise sensors iooaled at surface 30 In obiain desired data heiplal in the process of determining measured parameters
related o prediction of faturesiun ife of electric submarsibla pumping systemn 22 or specific componants of pumping system 22° para,
o081y and a processing device configured 1o recsive the plursslity of usags parameters (Bg. 2 shows processer control system 84
configured {0 recsive parametsrs from the sansor unit 52 and sensors 74) snd determing respective damags acoumulation measuremens
of the raspactive components basad at least it part on the usage parameters (sensor systsms B2 may comprise sensors locasd at
surfaca 30 to obiain desired data helpful in the srocess of determining messured parameters related to pradicion of faliuresirun ife of
slectric submersitls pumping sysiem 22 or specilic components of pumping system 227, para. [DO1E] "the provessing systern 54 alse may
be used to contro! operation of the pumping system,...2 contrel system for adjusting oparation of the slsctrie submaersibla pumping system
22 in respanse o predictions of run e o component fallurs®, para. [023); "The measured data 80 i obisined fom sansors, such 28
sansors 74, which monitor 2t least one somponent of electric subrnaersible pumping system 22 during operation. This data ls provided o
the somponent’system degradation model 70 so that the data may he approprialely processed via provsssing systemn 54 o predict a
remaining usaful s of the componant {or overall pumplng system 22} during operation of the electrie submersible pumping system 22°,
pars. [DEZEN.

it would have been obyious 1o one of ordinary skill in the art &t the Bme of the invention to modify US Wali "885 with the teaching of
Schivmbergar for the purpose of manitoring the pumping systern and iis components and thersby pradicting the run lifs of a pumping
sysiam {ahstract of Schiumbsigar.
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Ragarding Claim 4, modifisd US Wail "888 discloses the hydrauiic fractring system of ciaim 3.

L5 Well "BEE fails fo expiivitly disdose wharein the acscumidated damage measurement of 2 component is indicativa of an smount of
actuat usage inswrad by the component during e patled of tme.

Schiumbesrger, in the feld of state estimation and run ife prediction for pumping systern {lilis, abstract), teaches wherein the acoumulsted
damage measurement of 8 component s indicative of an amount of actual usags inoured by the componsnt during & period of @me {"the
control aspacts of processing system 54 may be autemated so that automatic adiustments to the opsration of pumping sysiam 22 may bs
implemented In response to nan lifsfeompanent faifure pradictions resulting from date processed according to algorithm 86", para. {DEZ23Y
“Refaming generatly 1o FIS. 3, an example of oversll algorithrm 85 is llustrated as one fechnique for svaluating data relsted to slectic
submarsibis pumping system 22 in & manner fasiiitaling run i predicion”, pare. [B024]; this shows the amount of usags for thes pumping
system 22 components ovar & pariod of tme).

it would have baen obvlous 1o one of ardinary skitf in the a1t at the tims of the nvention to modify US Wall "885 with the teaching of
Schhembsarger for the purpose of avelding the pumping system from a faliurs and haraby sutormatioally adiust the operation of pumping
system in responss @ the kisfdsiiure dme for 8 components (para. [0023] of Schiumbargar}.

Regarding Claim 5, modifisd US Wali "S85 discieses the hydraulic franturing system of claim &,

LIS Wali "85S fails o expiicitly disclose wharein the damage accumulation moniioring system further determinas an estimated remaining
lifs of the component bassd on the accumulated damage measurament, wharein the sslimated remaining le s expressed as @
narcanbags.

Schlumberger, i the Hald of state estimation and run iife prediction for pumplng system {title, abetrast}, tsaches whersin the damags
accumuiation monitoring system furthsr delermines an estimatsd remaining e of the component based on the accumulated damage
maaswremsnt ("This dela is provided o the somponenidsysten degradation model 70 so that the dala may s appropriatsly processed vis
processing system 54 to pradict s remaining ussful life of the component {or overslt pumping system 22) during operation of the slecic
submarsibie pumping systam 22°, para. JON28]; “tha degradation model 78 may be programmsd or othenwise configured to predict the
ramnaining useful iife of the motor magnet wire based on the moetor winding lamperatures according to predetermined relationships between
useid ife and mmperatisres”, pars. [0028]).

twotid have besn chvinus 10 one of srdinary skilf in the art at the time of the invention o modify US Well "868 with the teaching of
Sehiumberger for the pumposs of meniforing the pumplng system and i3 components and theraby predicling e run iife of a pumping
system (absiract of Schiumberger).

ft wouid nava beon obyinus 1o one of crdinary skili in ths art at ths ime of the Invention to provide any type of displavedindicated
information on the estimated remaining §fs ls sxpressed as & poroaniage since such a modification depsnds only on the intended use of
the apparatusisystem and the desired information o be displavad. The motivation for deing so would have beern 1o providing @ bettsr scale
for the life time of the parts and thareby alarming the operator on the optimum dme o replace the pumping parts.

Regarding Claim 8, modifisd US Well "885 disclosss the hydraulic fracturing systam of olaim 4.

LS Well "BRS falis fo explichly discinse whareln the demage ascumulation moniioring system further determines & damags accumulation
rate bassd on the accumuisiad damage measursment with respect to ths duration of the petiod of e,

Schiumberger, in the field of state estimation and run life pradisiion for pumping system (litls, abstract), teaches wherein the damags
accurmastion monitoring system Turther determings a demage accumulation rate based on the accumulated damage measuramsn wilh
respect o the duration of the pericd of tme {"the control aspects of processing systam 84 may be anlomated so thal aulomatic
adjustriants to the operation of pumping system 22 may be implementsd in response to run ife/component faliure predictions resttling
from data processed according o algarithm 868%, para. [DO23L "Referdng generally to FIB. 3, an sxampis of overall aigorithm 88 &
Hustrated as one technique for evaluating data related to clectic submarsibie pumping system 22 in a manner faciiitating run fife
prediction”, pars. [0024] this shows the amount of usage for the pumping sysiem 22 companants over a parind of time},

it would have been obyious o ons of ordinary skill in the art st the time of ths invention 1 modify US Well "885 with the teaching of
Schivmberger for the purpose of avoiding the pumping system from a fallure and thersby aulomaticatly adiust the operation of pumping
system i responss (o the lifedailure Hims for a components {para. {0023] of Schivmberger).

Regarding Claim 8, modified US Well "885 distioses the hydiaulic acluring system of dlaim 3.

US Wall 885 falls to axplichly disciose whersin the use parameters include one or mors of a set of parameters including operation tims,
sbserved cyclss, amount pumped, fusl consumad, power consumed, number of siarstops, or amount of fiow,

Sohiumbaerger, in the fisld of stats astimation and run ifs predicton for pumplng systam (iitle, abgiract), teaches wherain s use
prrameters inclhide ong ar mors of 2 381 of paramelers Including cparation tims, ohservad cyoles, amaunt pumpsed, fvel consumed, powsr
consumed, number of starfstops, or amount of fow (Man slactric submersible pumping system ZZ having a subrmersitie sump 40, & pump
imiake 42, and 8 submersitls slectin motor 44 that powers submarsibis pump 407, para. [0018]; "The processing systermn 54 may be wsed
to process data from the sansors andior other data according o a desied overall algorithm which facilitates prediction of systam run life, In
some applications, the processing system 54 is it ths form of 8 computer based conirol systerm which may be used to nontrol, for exampls,
& surface powar system 53 which s opsrated 1o supply slectical powser 1o pumping sysiem 22 vis power cabile 4687, para. [RU20F; "This
afiows the processing system 54 to be used as a control systerm for adjusting operation of the elecric submersible pumplng system 22 in
ragponss 1o predictions of run §is or component faile., In some applications, the control sepects of processing syslem 54 may be
sutormated so that automatic adiustmanis to the operation of pumping system 22 may be mplemenied In responss 1o run lifefcomponent
fetiure pradiotons resulting from data pronsssad according o aigorithm 687, para. [0023]).

it would have been obvicus to one of ordinary skifl in the art st the time of the Invention to modify US Wall "885 with the teaching of
Serdumbarger jor the purpose of avalding the pumping svstem from a fallure and thereby sutormatically adiust the operation of pumplng
sysiem in responss to the iiferaiiure time for @ components {para, [0023] of Schiumbergsr).
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Regarding Clalm 10, US Wall "885 discioses & hydraulic fracturing maethod {74 hydrautic fracluring system”, abetract}, comprising: 2 pump
systam {pump syatem 38, Bg. 1), comprising: providing a fracturing fuid to a plurslity of pumps {Amanged in rows and ansverse to acld
tankear 100 are pums ucks 1021-12, which make up the pump sysiem 38 for prassurizing the slury so that i can be ihjected Info wellhead
41, para. {B038]) pumping the fractiring fuld inte a distribution system {fig. 2 shows ths sliry being pumpad Inte pump frucks 102112y
injscting the fracturing fuid into a wethead {"Afler being discharged from pump system 38, shary is pumpesd into a welhead assembly 417,
para. {80300,

US Wali "885 falls to expiicilly disciose dalaciing respectiva usage parmmeters associated with of & plursiity of componsnts of the pluralily
of pumps, the distribution systam, or the welinead via a plurality of sensing devices instrumented thareon; and detarmining & damage
sccumiztion parameter associated with of a pluraiily of componants of the pluraiity of pumps, the distribution system, of the watthaad
based at teast it par on the respective usage parametsrs,

Schiumbergsr, in the feid of siate sstimation and run iife prediction for pumping system (itls, abstract), teaches detecting respactive sage
parameians sssociated with of 5 pluralily of components of the plurality of pumps {"Addiionally, vidual torgus shall data may be ussd 1o
predict torslonal fatigus lifs damags and ramaining {atigue ife of varous shafts in submersibla pumping syslem 22 para. [D038], the
gistribution system, oy the wellhesd via a pluralily of sensing devices Instrumentad thersen CAnsther Hlustratsd somponent is & sensor unit
52 utitized in sensing & veriety of wallbors parameters, i should be noted, however, thal sensor unit 52 may comarise 3 varaty of
sansorst, pars. [0318]) and dstermining a damage accumulation paramster associated with of 8 plurality of componenis of the plurality of
sumps, the distibution system, or the welhoad based & least in pant on the respective usage parameters {"sensor systams deployed
along slectic submersible pumping systerm 22, along casing 38, or along other regions of the welbors 24 to oblain dats for delomining
ons ar moers desived parameters, as desoibed more Rully below”, para. [O318); "a varisty of sensor systerns 52 may comprise sensars
iocated at surface 30 1o sbhiain desirad data haipful in the procase of determining measured paramaters related to prediciion of faliuresiun
s of aleckic submaersible pumping system 22 or spacific componants of pumping systarm 22°, pars, [RO18]; “sensor systems 52 may
comprisas sansars focsted ai surface 30 10 obiain desired data hsipiil in the procsss of determining measwred parameters related ©
pradicion of fallureshun e of slactic submersible purnping system 22 or specific componants of pumping systern 23°, para. [HHNAY “the
processing system 54 sise may be used o control cperation of the pumping systerm,...,a control system for adjusting operation of the
glectnc submorsibls pumping system 22 in response 1o pradiclions of run ife or component falture®, para. [0023])

it woukd have been obvious to one of ordinary skl In the art at the ime of the invention to modify USRS Wall "885 with tha tasching of
Schiumbsrgar for the purpose of monitoring the pumping systern and iis components and thareby predicting the run dife of a pumplng
sysiem {zhstract of Schlumberger).

Regarding Clabm 11, modified US Wil 'B85 disclosas the hydraulic fraciuring methed of claim 10,

L1 VWell "BBS falls to sxplicitly disciose wherein the accumuiated damage parameter of 3 component is indlcative of an amount of actual
usage inouwrsd by the component during s pericd of tms.

Schiumberger, in the fisld of siate estimation and run life prediction for pumping system (itte, absiract), leachss wharein the accumulated
damages panametsr of @ component is indicative of an amount of actual usags Incirrad by the companent during 2 penod of dme Mhe
contol aspects of processing system 54 may be automated so that sutomatic adgjustrments o the operstion of pumping system 22 may be
implemantsd in response to un lifefoomponent fatiure prediciions resulting from data processed according o algorithm 887, pars. [D0Z23];
“Ralering generally io FIG. 3, an axampie of overall aigorithm 88 is Bustrated as one techrigus for evaiiating data related 1o alsciic
submarsible pumping system 32 in a mannee faciitating nen life prediction”; para, [0024); this shows the amount of usags for the pumping
sysiam 22 compenents over a period of Ymel.

it would have Deen obvious ko one of ordinary skill in the ant at the time of the nvention to modify US Waell "888 with the taaching of
Schiumberger for the purposs of avoiding the pumping system from & feilure and thereby sulomatioaily adiust the oparation of pumping
systam in responss 1o the lfefallures ima for & componants {para. [B023] of Schiumbergar).

Regarding Claim 12, modified US Wel 88§ discloses the hydraulic fracturing method of claim 10.

US Wall "E85 faliz to explicitly discinsa determining an astimated remaining life of the companent based on the acoumulated damage
saramater, wharein the sstimated ramaining 19 is sxpressed 88 & parcantags.

Schiumbarger, in the fald of state sstimation and run ifs pradiction for purnping system (e, absiract), teaches whersin the damags
anoumiiation monitoring system further delerrines an astimated remaining fife of the component basad on tha sccumuisied damage
measurament {"This data is provided to the companantisysiem degradation model 70 sa that the deta may be appropriately processed vis
processing systam 54 to predict & remaining uselul ife of the companant {or averal] plmping systen 22} during operation of the slectiic
submarsibla pumping sysisem 227, par, [028Y; “the dagradation modei 70 may be programmed or stherwise configured o pradict the
remaining usefisl #fs of the motor magnst wirs besed on the maotor winding femperatures according 1o predetarmined relationships between
usefd s and lemperaturas®, para. D287

it would have been cbvious to one of ordinary skill in the art at the fime of ths invantion to modily US Waell "85 with tha laaching of
Schiumbergar for the purpose of monitoring the pumping system and iis components and thereby pradicting the run iife of a pumping
system {abstract of Schiumbergen).

it wouid have been obvious o ona of ordinary skill in the art 8t the ms of the vention o provide any typse of displayedfindicated
information on the estimated remaining ife is expressed as a perceniage since such a mudification denands only on the intendad use of
the spparstusfeyster and the desired infonmation 15 be displayed. The motivation for doing so would have hasn (o providing o batter soals
foy the life tme of the parts and theraby alarming the operator an the optimum time 10 replace the pumping parts,
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Regarding Claim 13, modifisd U8 Well "885 discluses the hydraulic fracturing methed of claim 11,

LS Well B85 falls 10 axplicitly discloss deismmining & damags sccurnulation rate based on the acoumulated damage parameter with
respest 1o the duration of the perkd of e,

Schiumbargaer, in tha fisid of state astimation and run e pradiction for pumping systern (e, abstract}, (esches delemnining s damege
acoumiistion rate based on the acoumulated damage parmmeter with raspact to the duration of the pariod of ime ("the contral rspects of
processing system 54 may b automatsd so ihat automatic adjustments to s operation of pumping systam 22 may ba mplemented in
reaponse o run Ha/compoenent faliure predictions resuliing from data processad according 1o sigorithm 88°, para. [00Z23Y, "Referring
genaraliy to Fit, 3, an example of overal algorinm 686 is Hiustrated as one lachnique for evaluating data rsiated 1o elsctric submersibis
pumping system 22 n 3 manner Bacliitating run s prediclion®, pera. [BO24]; this shows the amount of usags for the pumping system 22
components over a period of Hme).

it would have baen obvious lo one of ordinary skill in the art at the tme of ths nvention to modify US Wali "888 with the teaching of
Schiwnbarger for the purposs of avoiding the pumping systers from s fallure and thereby sutomatically adjust the operation of pumping
system in response to the lfefalure me for & components {para. 00231 of SBohiumberger).

Regarding Clalim 15, madified US Well "B8S disciosss the hydmutic Facturing method of dabm 13,

US Waell "BaS failz 10 sxpliclty disdiose further comprising: updating the damage sccumaiation rate over ims,

Schiumbarger, in the fizld of state estimation and run ife pradiction Jor purmping systern (itle, abstraty, leaches updaling the damage
accurnuiation rate over fime ("Tha measured motor winding tfemperatures are than usad in the coresponding degradation mods! THto
predict in real-time the ramaining useful lifa of the pumping string component, 8.4, submersible motar 44, In this specific axample, he
dagradation modst 70 may ba programmed of atherwise configurad o pradict the remaining vseful e of the motor magnet wire based on
the mistor winding temparatures socording to predelermined relationships bebwaen useful ifs and tomperatures”, para. {00281,

it would have boan obvisus o one of erdinary skilt in the art 8t the tims of the inventisn to modily US Well 885 with the tsaching of
Schiumbsergaey for the purpose of svoiding the purnping system from 3 fallure and thersby automatioally adjust the operation of pumping
aystam in rasponse io ths Hefaliure tme for a components {para. [0023] of Bchiumberger).

Claims 7, 8, and 14 meet ths oriteris set out in POT Article 38{2)(3), bacauses ths prior art doss not {sach or fairy suggest

Regarding claim ¥, the prior an of record, individuaily or in combination, does not teach or Taily suggsst the hydmuiis fracturing system of
clsirm 8, whersin (ha damage sccumulation smaniiing systers further defermines an sstimsted malntenance time based on the damsge
gocumniaiion rate and the accumuleted damage maasuremeant.

The foilowing prior art s made of record to suppor! and further define the raasons that claim 7 maests the oritara set out in POY Articls 33
{23{3)

e

Behlumbergse discleses the damage acoumulation rate and the accumulated damage measirement ("Additionally, viitued torgue shaft data
may be used to predict torsionst fatigus e damage and remaining fatigue s of varous shalts in subrmarsible pumping system 227 para.
D03SE "sensor systems 52 may comprise sensors inoated af surface 30 to oitain desired data helphid in the process of determining
measursd paramaters related o prediction of falluresiiun life of slsciric submarsible pumplng system 22 or specific components of
sumping systern 22°, para. [B013]; *the processing sysien 54 also may be used (o condral operation of the purmping syster,..,& sonirol
systam for adiesting operation of the electric submersible pumplng system 22 in response to pradictions of run e or component fallure®,
nara. 0230,

However Schiumbserger falls to discinss whersin the damage accumulstion monitoring system further detarmings an esimated
maintenanes fme based on the damage scourmnulstion rate and the accumuiated damage messurement,

Claim 8 depends fom dalm 7, and thersfors meets the oriteria set out in PCT Articls 33{2)-(3) for at least the same raasons as ofaim 7,

Regarding olaim 14, the prior art of record, individually or in combination, does not teach or fainly suggest the hydrauic fracturing method of
sleirm 13, further comprising: detarmining an sstimaiad mainianance tme based on the damags accumuiation rale and the sosumulaied
damage paramster,

The following prior art is made of record to suppoert and further define the reasons that claim 14 meals the oriteria sel out in POY Artiels 33
{&k3)

Sohiumberger disclosss the damage accumidation rate and the accumulated damage parameler CAddiionally, viviual torqus shalt data
miay be used o predict tarsionst fatigus e damage and remaining fatigue e of varous shafls in submarsibls pumping system 22°, para.
O038) “sensor systama 52 may comprise sensors ionated af suriscas 30 to oblaln desired data helphsl in the process of determining
measured paramaters related to pradicion of faliurasirun fife of slectrde submersibls pumping system 22 or speclfic companants of
pumning system 22° pars. [JO01S] “the processing sysiem 54 also may be used o contral operation of the pumping system,...s control
system for adjusting operation of ths slectic submersible pumping sysiem 22 in rasponse o pradictions of nun ifs or component faliure”,
para. [DRE3Y.

Howsvear Schiumberge: falls to disciose determining an estimated malmienanse fme based on ths damage sccumulation rale and the
accumulated damage parsmester,

Clalms 1415 meet the oritaria sat out in BFCT Article 33{4), and thus have industrial applicability becauss the subjlect mabisr dalmed can be
mades or used in industry,

Form PUTAISA/2I7 (Supplemantal Box) {revised January 2018}
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Search History:

Limited Classification Search

The Patent Analyst performed a Bmited classification search within the following US, IPC, CFC,
ECLA, or F-Term classification areas:

CRC Class/Subclase(es) 218 4%/38, E2E 21/082; E218 41/00; EX1B 43128, £E218 43/287;
E218 47700, FO4B 5100 {2020.08)

P08 Cless/Subolasaies) E218 43728, E218 4100, E218 43016, £218 437267, E218 47/00
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118, Class/Subclass{ea) 715218, 168/75.15; 186/250.01; 186/308 1, 188/308.1; 186/308.2

See Giobal Ssarch Resulls.

Global Patent Literature Text Search
The Patent Analyst performed the following global text search, which was not limited by

classification but may or may not have been mitad by other oriteria

Guestel Orhit: hlps:fvww.orbit.com

# Baarch guery Resulis
1 {{US D WELLYPAOPA OR ("US WELL SERVICES YNPAN A7

OR {"MATLIN & ACQUISITION"YNPAN OR ("UBWS FLEET

1Q7YNPAN OR (USWS FLEET H'WNPAN )
2 4 AND {{DAMAGY) 3D (ACCUM+ 1
3 {WO2018113147HPN 4
4 WCITBF NOSBOURCE 38 3 1 RANKED 323
5 4 AND {DAMAGY) 3D (ACCUMY 0
& 4 AMD {FRACTUR} 108
7 & AND (BLENDER?) 26
8 £ AND {FROPPANT?) 23
8 7TAND 8 8
1G 1 AND {UBAGH) 3
11 (U&ZGZQOG?%%B OR CAZS44880YPN 2
12 JCITRF NOSQURGCE 88 11 BEY g
13 {(US8184207 VPN 1
14 LCITBF NOSOURCE 88 13 1 RANKED 182
15 14 AND (FRACTURS) 38
18 {UB201802588267 OR USZH130298187 OR 3

LS201301B0722 VRPN
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78 17 AND [USAGH) 1
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23 30 AND (PROPEANT?) 75
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38 FUSE0T30233580VPN
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a0 USRI TANEFTIT RSSOV E0233580 OR UB20080120838 8
OR UBZO04007382 OR US20040007392 OR US4510800 OR
W20 888N
3 COITRE NOSOURCE B8 30T RANKED 18
32 WO2G1S1010681F N 3
33 TOITEF NOBOURDE 887337 RANKED S35
34 33 AND {(PROPEANTD) 17
35 33 AND (BLENDERT) #
38 I3 AND {USAGH 13
37 (HYDRAULICY) BD (FRACTURS) AND 18853
(PUMP+TUARICLMSITX
38 37 AND (BUENDERT S0 (PROPPANT?) 53
3% (US20140200768 OR USEHT40877772 OR US2017000a888 4
DR USZO0TORTTI2NEN
&0 CEITEE NOBOURCE S5 39 4 RANKED 132
41 40 AND ((BUENDER?) 8D [PROPPANTT H
a2 37 AND ((USAGY SDTNCURY &
43 37 AND (USAG®) 383
44U AT AND (PROFPANT 38
45 37 AND ({USAG) 3D (SENSORT) 5
a8 37 AND (DANAGY 2880
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47 48 AND PROPEANTS 558
48 A7 ANDBUENDERS 33
48 7 AND OAVAGS B TRCEORUETS 7
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&1 CCITBENOSOURCE SE 80T RANKED 45
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53 7 AND TUSAGY S SENEDET, 3
84 7 AN TUSYY SD (SENSTRY EIge
58 54 AND TERGPRANTH 34
58 37 AND (INCURREDY) 21
57 37 AND (SENSDRD) 1938
88 E7 AND ((EUENDERTV B0 PROPEANTHY 10
5% 57 AND [PROPEANTH 134
&0 50 AND (BLENDERD 18
1 37 AND TRENMAINTRDTLFES 12
&2 FWOR01 700387 VEN g
83 CCITBE NOSOURCE 8883 T RANKED 8
84 T AND ({RUN®) 8D (LIFET) )
g8 37 AND (FEATION 80 (ACCURMULATYS 3
&8 37 AND ((FATIGY) 80 (PUNMF) 18
g7 {(FRACTUR®) 50 (PUMPH)} AND ((FATIGH BD (FUMPE) 38
88 (WO2GT810168 PN 3
&8 TCITERF NOSOURCE 55 68 1 RANKED 335
78 B0 AND{(FATIGS) 5D (PUMP+Y) 3
73 BEAND RSO RONRY 8
72 CIERAOETOGVECL 1654
73 {1BBI0B100)/PCL 1258
74 {REIS00TTyPCL 1308
75 (ESETEENNIPCL 443
74 OFREEFEE el 267
77 (TSBOTATROVRCT 158
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78 TIOR 73 OR 74 OR 78 OR 76 OR 77 PSS
75 78 AND (((HYDRAULICH) 60 (FRADTUR<)) AND (PUMB+Y 348
80 78 AND ((BLENDER?Y] 8D (PROPPANT) 4
B 78 AND (BLENDERT) 18
82 T8 AND (PROPEANT T 138
&3 87 AND [SENSORH §
84 TR AND ((FATIGS SO (ACEUNMGLETY g
R T8 AND ((FATIGH) B0 (PUMB] 3
88 TEAND [RUNS S {UFERS i
&7 FEAND (FRASTURST SE PUMBY AN (ERTIEYED i
(PUMPH)

88 TH AND ((REVAINT B0 TUFES, 5
&8 FEAND ((USAGT RO ANOURS )
T3 THAND US BN TINGUEYY

GF 37 AND (LIFE+ B0 (PUMBYT 885
&3 §1 AND [SENSGRT 7
53 78 AND (HYDRATH 37
94 TS AND (ADDITIVAT 58
85 TEAND HUAMAGH B0 (ACCUMUTATY "
58 78 AND (DAMAGH 85
87 78 AND [(DAMAGT) 8D (RATED) 3
G [E21B-0438IED 11338
83 (ERTH- 043287 WRE 3588
o8 ER TR I EET FEEE)
FETTTTER RTINS PABER
188 T ERTE D RERE §583
RS TS HE RS S287
{04 {FoAB-DasnVinG 1272
T8 T FO4B-05 1/00WRC 8148
88 U OR B ORI OR T ORI GR T OR T OR 708 EREER
TG TSR AN HRVRR AU S (FRACTURYY AN (RUWST 578
T8O AND ((RLENDERY BT PROFEANTH) 55
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B8 1 107 AND ({USAG) B0 (NCURY 3
110§ 107 AND ({DAMAGTH 50 (ACCUMULATHY 2
111 | 107 AND ({REMAING 8D (LIFEM 3
T2 | (LUS20130317 7507PN i
113 CITBF NOSOURCE 88 142 1 RANKED kR
118 | 113 AND [{REMAING) 50 (LIFE 20
11808 AND (FRACTURS ST B URNB N AND TFRATIGYED 7

(BUMP)
T8O AND (RERMANTRDOEER 8
TR ANS TERASTORY 3
TR T AND TIEET SO TRINEY )
{18707 AND TSLENDERS 128
130T AND PROPPANTS B8y
121 | 118 AND 120 54
T22 | 107 AND (FATIG) 50 (PLMP+Y) 3
123 | 108 AND (DAMAGY) B0 (RATET) 78
TRa 1123 AND PURMPS 28
125 | 100 AND ((RUN+] 8D (LIFE?) 33
128 | (US201701755818)PN 3
1371 CITBF NOSOURDE S8 128 1 RANKED 3
128 (US107115540 OR USZ0080256021 OR USZ0130080117 OR §

LISZOTI0TSTI56 OR USR0140034300 OR

LSZ0 10065503 PN
3T IR NOSOURCE SR 08 6 RANKED 88
TR0 USEEYERAVRN i
3 CITEF NOBSOURCE S8 130 T RANKED 38
132 | (ER1D-04328)50R0 5418
133 | (E218-043/287V0p0 2850
134T ER TR OATONCET FEER
T35V EET RO E TR 1474
T38| ES TR0 TOVERT 8830
137 BRI TENTRE 538
138 | (FO4D-051/0000R0 1878
38 1 ORI ORI OR TS ORI OR 137 OR 138 PRETE
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140 | 130 AND ({HYDRAULICH 8D FRACTURS YV AND TFUNPS) IR
T417 1 40 AND ({(DLENDERT) 8D (PROPPANT 35
142 7T A8 AND [{USAGH D (NCURY §
{45 T Y40 AND ((REMAIN®) 8D (LIFETY) 5
144 T 40 AND [IFATIGS 50 (PUMPH i
T4E T35 AND ((FATIGT) B0 (PUMP+ I 7
1487 A AND ERACTURY Y 5D (LIFET) P
{47 TR AND [(SENSCRY) 80 (LFE™) &7
T8RS AND HIUFET) 80 (SLENDERSY AND (RLENDENRD) g
TAE TR ANT HILIFET) 8D (PROPPANT )} AND (BLENDENR? i
TEG TS AND RS RN (ADDITIVET AND (SLENDENRTY g
TEYTTT Y AND TDAMAT Y B0 (ACTSURMULAT ) )
T8 ANDEETTESITAYRN i
TR TSI RE NOEOURCE SS BT T RANKED i7
TR AN AND R ENDERS VSN TPROPPANTT 23
TRE YRS AND USRS SO TINCURY g
TEE T 140 AND TREVARGTERTORER) 3
157 | 138 AND (FRASTURSTSE TPUNMB Y AND [IFATIGS 5D 8
gPMMP+“

TEE T35 AND (RUNY 5D (LFE, 33
T58 | 130 AND [(REMAINGY D (LIFEWN 48
T80T AND ([PROPTANTY) 5D (LFE 3
TETTT I AND (D AMAGST B (SENSDRR §3
188 TSR S0RISETEVEN i
{8 T O BE NOEOURCE S8 82 T RANKED &
184 | (USEOTS0TETIEE DR USESE05sPN 3
188 | .CITBF NOSOURCE SE T84T RANKED 83
TBB | 120 AND (UAMALY) 50 (MAINTENANSYY g
TEF IR AND ([DAMAGY) B0 (MAINTENANSHY &5
TEE TV ANT (DAMAGY) BD (MAINTENANG ) 7
188 | 37 AND HDANVASY SN AINTENARNGHY 3
T78 T TAY AND ((LIF+) 50 (MAINTENANTS #
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171 78 AND {(LIF+} 5D (MAINTENANGH)) 1
172 3T AND ({LIF+; 50 (MAINTENANCH)) 18
173 *MEM “homae/QP TLRIZT/ACCUM" PN /ARID 188
Google Patents: hitpsi/patents google.com
# Saarch guery Resuiis
4 {hydrautic fracturing systemi{pump 38
systemi{blenderproppanti{hydration uniti{additive
storagel{menitoring usages incurred)
2 {fracturing pump¥incurred usagei{senson 1,850
3 {fracturing pumpithydrauticimonitoring damagei{sensing 12,400
devicesusage parameters)
& {damage scoumuiziion menitoringi{hydraulic fracturing 127
systemi{sensorsi{propeant storags){additive storags)
] {frac pumpipump system}{bisndern{proppantifhydration 1,120
unitmainienanceY{storags)
Computer Accessed Text Databases Searched
The Patent Analyst searched the following computer accessed text databases:
Google: hitpsdwww.google.comy
# Search guery Results
1 (LIS well sarvices LLC hydraulic fracturing 23 200
system{pumpi(blendeni{proppant)
2 {hydraulic fracturing systemi{accumulatad 258,000
damags)lincurredi{pumpsiisensing devices)
3 {hydrauiic fracturing systemi{damage accurnulation)remaining 1,780,000
iifetime}{pumpimainisnancs tme)
4 {accumulation){fractiring pumpi{estimated 45,400
maintenance {damage paramsteri{proppant){hydration){fuid
storage)
5 {frac pump}accumdation 218,000
damagei{meaasuremenii{sensoriusage{incurred;
Google Scholar: hitpsischolargoogie.comf
# Search query Reguits
4 {hydrautic fracturing system}{pump 44
systemiblenderi{proppant storagei{hydration unitj{fiuid
storageXadditive storage{amount of actual usage
incurrad)
2 {hydraulic fracturing 308
systemimoniioringKpumpi{blenderi{proppanti{hydration
unit¥ measuring propoant usagei{sansors)
3 {hvdraulic fracturing systemi{damage sccumulation}{pump 328
systemi{iife tims) hydration unit){fuid
storaged proppantiadditive storaas)
& {frac pumpi{maintenance}{additive storagej{preppant}{damage 176
agoumulation¥ maintenance i blenderiisensor}
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& {fracturing pumpihydeaulicaccumulated 43
damagsi{measuremenii{sensorsi{actual usage
incurrsdihydration unifi{proppant)

YouTubs: hitpsifvoutube.com

# Search guery Results

1 {US WELL SERVICES, LLCYdamage N/A
secumulationiimoniionings

2 {frac pump}maintenancs)damags ascumulation){proppant) NfA

3 {frac pumpi{proppant storageXhydration HEY
unifiirmainienancei{accumuiztion meassurement}

4 {frac pumpiaccunulsted damage maasuremeant) RTEAN

5 {frac pump){accumuiated damage parameter}(ims N/A
period}duration)

Date search was complated: 18 May 2020
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

o TAVLGH P EVANE POT

CHOGAN LOVELLS US LLP
B9 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIOMNAL SEARCH REPORT AMD
THE WEITTEN OFIKION OF THE INTERKNATIONAL
SEARCHIMG AUTHORITY, OR THE DECLARATION

(PCT Rade 44,13

Date of mailing

(daymanth/vesr) ? 2 3%} 3,,, Z§2§

Appiicant’s or ageni’s file reference

D47 158 800058 FOR FURTHER ACTION  See parngraphs | and 4 below
internstional application Ne. lrndatcmaticnal filing date

{daplmontiie: - o )
POTAIS 20/0D017 pimonhiyeat] 12 May 2020 (12.05.2020)

Applicent 1.8, WELL SERVICES, LLC

1. The apphicant is hereby notified thet the infernational ssarch report and the written opinion of the International Searching

Authority have been established snd are ranasmitted herewith.

Filing of smendments and stetement under Articke I

The spplicant s entitled, i7 bs 50 wishes, o amend the claims of the international application {see Rule 46):

When? The time lmit for #ling cuch amendmenis is sormeally two months from the date of wrensmitial of the international
search report.

How?  Dhrectiy o the International Bureau preferably through PCT, or on paper to:
The Internstional Bureau of WIPD, 34, chemur des Colombetiss, 1211 Geneva 20, Switzerland

For maore detailed instructions, see the POT dpplicont s Guids, Internsiional Phase, parspraphs 8.004 ~Q.011.

2. B The applicant is hereby notified that no international scarch report will be established and that the doclaration under
Articke 17{23(s) 1 that sffect and the written opinion of ths Internationa! Searching Authority are tranamittzd herewith,

3 {_:E With regard to any profest against payment of (an} addivonal fee(s) under Ruis 48.2, the applicant is notified that:

the protest together with the decision thereon has been ransmitied o the lnternational Bureau togethsr with any regusst
to forward the texis of both the protest and the decision thereon 3 the designated Oifices.

i ni decizion has been made vol on the protest; the applicant will be notified as soon a5 a docision i3 made.

4. Reminders

The spplicant may submit commenis on an infarmal basis on the weitten opinien of the Internations] Searching Auntharity to
the Internalionad Bureau, These comments will be made available o the public after international publication. The Internations!
Burcaw wiil send 2 copy of such conunents to all designated Offices unless an international preliminary examinaiion report has
besn of s 1o be established.

Shaortly after the expiration of 18 months from the priority dats, the interaations! spphicstion will be published by the
Internstional Bursau, 1{the applicant wishes to avoid or postpone publication, s notice of withdrawal of the internstional application,
av of the priority clam, must reach the International Buress before the compistion of the technical preparations for intemstional
publication (Rules 904is.1 and 305ix.3%

Within §% months fom the priority date, but eunly in respest of some designated Offices, 2 demand for international preltminary
examinsion must be fled if the applicant wishes 1o postpone the satry into the nations! phase until 36 months fom the prionty
date {in some Offices even iner), otherwise, the applicant must, within 28 months ffom the priority date, perform the prascribed
acts fur endry inte the satisnsi phase belore those desiponted Offices. In respect ol other designgred Offices, the sime Hmit of
38 months (or later) will apply even if no demand ig filed within 19 months. For dezails about the applicable thme limits, Office
by Office, see wwwowips invpet/enftexts/tinee Himits himi and the PUT Applicants Guide, Wational Chaptars.

Within 22 months from the priority daiz, the applicant mey request that o supplementary internztional search be carrizd aut
by a different International Searching Authority that offbes this servive (Rule 4541 1) The procedure for requesting sapplementary
internarional seavch is described in the POY dpplivant s (Guide, Internatisnal Phase, parapraphs K. 006-8.031.

Hume and mailing addrass of the iISAAIS Authorized officer

pal Btop BT, AUy IBAMS
Commisstoner for Patents Lew Y-’JUE‘EQ
.0, Box 1450, Alexandris, Virginis 22313-1450

Facsimile Mp, S7T1-273-8300 Telephone No. POV Helpdeak: §71-272-4300
Form POTASA/22G {revised January 2020}
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PCT

« INTERNATIONAL SEARCH REPORT
{(PCT Article 18 and Rules 43 and 44}

Agpplicant’s or apent’s le reference FORFURTHERACTION
D47 158.500058 see Form PCYASAMZY 85 well as, where applicabls, ifem 5 below.
internntional application No. International Aling date {dawinornthiyvear) {Eartiast) Priority Date (day/marnififvear)
POTAIS 20/30G17 12 May 2020 (12.08.2020) 13 May 2019 (15.05.20148%)

Applicant

LB, WELL SERVICES, LLT

This intesnational seasch ropori has boen pregared by this luternational Searching Authority and ts iransmitied 15 the applicant ascording
tg Article 18, A copy is being wansmitted to the International Burean.

This international search report consisis of & wial of 2« sheets.

D It iz alse sccompanied by 2 copy of cach prior ait document cited in this report.

1. Bacis of the report
g Withregard to the language, the intornational search was carried out on the basis of!

'g the infesnational appiication i the langusge i which i was fiisd.

E:E a transiation of the intermational application into which iz the language of
a transiation furnished for the purposss of intemational search (Rules 12.3(8) and 23.1{1))

b. E] Fhis internatinnal sesrch repott has been sstablished talang into ascount the rectification of an obvious mistakiz authorized
by or notified t5 this Authority undsr Buie 31 {Buie 43.65i5()).

<, m With regard 1o any nuclestide snd/or aminoe acid sequence disclosed in the internationsl application, see Box No. §.
2. B Certain claims were fownd unsearchable {see Box Mo, 11}
3. 3__5 Unity of invention fs lscking {see Box Mo, JIi)

4, With regard 1o the e,
the text is approved as submitted by the applisant.
Q the toxt has hoen established by this Authonty 1 read as follows:

o

With regard to the ahstract,
EX’ the text is npproved ay submitted by the applicant

the 1oxt has been established, according to Rule 38.2, by this Authersty a5 it sppears in Box Mo 1V, The applicant may,
within one month from the date o mailing of this internations! szarch repon, submit cormments 1o this Authorily

& With regard to the drawings,
2. the figwre of the drawings 1o be published with the abstract is Figure Mo !
E} 15 suggested by the apphicant,
m s selevied by this Authority, beceuse the epplivans fziled 1o suggest & figuwre.
E:j as seiected by this Authority, because this figure better characierizes the invention

b B none of the figures is 1o be published with the abstract

Form POTASAZIC (first sheet) (July 2018}
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INTERNATIONAL SEARCH REPORTY Eaternational spplicstion No.

PCTAIS 28/000t7

A, CLASSIFICATION OF SUBJECT MATTER
e - E21B 43/38, E21B 43/267, B218 44/00 (2020.01)

CRC - E21B 43/26, E218 43/267, E218 44/00

Ancording o International Patent Classification (IPC) or 10 both national classification and IPC

B. FIELDS SEARCHED

Minirsurs dovumentation seached (classification sysiom followsd by classification symbols)
Bes Search History documant

Discumentatinn searched other then minimum decumentstion to the extent that such documents are inciuded in the fixlds searched
See Saaroh History docunent

Elsctronic date base consulied during ihe intemmationsl search {narme of dals base and, where pragticebls, search fenns used)
Sep Search History documant

2 DOCUMENTS CONSIDERED TO BE RELEVANT

Catsgory® Citgrion of docoment, with indication, where appropriats, of the relsvant passages Relevant 1o olaim No,
X US 2018/0258287 41 (Siowart & Stevensoan, LLC) 8 Seplember 2018 {08.08.2018) Entire 1, 4-8, B-19, 1314, 17-18
- document especially pare 00141, [00177, JDOR7H0042], [COSZIH0053L, (0105 and figs, 16 ——

Y 2-3
A &7, 11-12, 15-16&
ke US 20184113810 A1 L8, Wall Services, LLTY 18 Aol 2318 {18.04.201%) Enlire documsnt 2-5
- aspacigiy pars [0018], [0G231-{3024] and {J040] and figs. 1-7 mes
a &7, 11-12, 15-18
A US 20186/0328854 A1 {US Well Sarvices LLC) 10 November 2018 (10.11.2018) Bntire 418
document
A UB 2017/0130743 Al {Eneargy Recovery, Inc.} 11 May 2017 {1108 2017} Entire documant 118
A U5 201470138073 A1 (US Wall Services LLO) 22 May 2044 (220582014} Entirs document 118
A LIS 201870045331 A1 (Schiumbergsr Technalogy Corporation} 158 February 2018 (15.02.2018) {1-18
Entira dociumart
A UB 2018/07286412 A1 (impact Solutions A%) 20 September 2018 (20.08.2018) Bntire document | 118
L3 2018/03431258 A1 (Badrock Aulomation Flaltforms ine.) 28 Novamber 2018 {268.11.2018} 1-18
Entire dosument

D Further documents gre listed in the continuation of Box C, E:j See patent family sanex.

* Special categories of cited dncuments: T iawer document published after the international filing date or priority

“A”  document dzfining the geners! statz of the art which is not conzidered date wd “?: in sonfiict Wém e ap}?l;cat?on but gited 1o understan
ter be Of pRtiGuiar relevanne the prineiple or theery underiying ths invention

D" decumsent ciied by the applicant in the international application "X document of particular relevance! the claimed mvention cannot be

“E"  earlier spplication or paterst bui published on or sfier the intermational '_30":‘5“??_’ f"d navel ot 3‘?“”}‘“‘?‘? ‘"*“:’S‘de" e to invelve s mventive step
Rling deta when ie document 15 taken alone

"L document which may throw doubis on prionity claim{s) or which “Y™ documsni of parficular relevance, the ciaimed invention cannot
ts cired 16 sstabiissh the publication daie of anothar citation or other be consider=d to involve an inventive step when the dooument s
special rengon (as spacifed) combinzd with one or more ether such gocumants, such combination

s . o . " S iTiart trd Phom st
BN dogument rafarring o an oval disclosurs, use, exhibition orotharmeans being abvious 10 3 persos skilled in the s

UPT document publishad prior (o the international filing dats but {ster than “&™  document mensbor of the same patent family
the prioriry date claimed
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Bax No. i Basis of this opinien

3. With ragard to the lsnruage, this opinion has been esinblished on the basis of!
£ ERAL P
the international apptiontion in the language in whish it was fled,

& transtation of the internasiions! spplicstion inio which is the language of & rangiation
furnished for the purposes of international search (Rules 12.3¢ayand 23.1{8)).

2. g i This opinion has been established taking into accousnt the rectification of an ebvicus mistaks muthorizad by or notified 1o
= this Authonity under Rule 91 (Rule 43555 1(b))

3. Ej With rogard to any nucleotide andior amine acid sequence disclosed in the intmmational application, s apinion bas been
established op the basis of 3 spquence jisting)

a. i '"i Forming pars of the mismational application as fled:
i:’j 5 the form of an Ansex OIST.25 text e,
E:] an papsr of in the form of an imege file.

|2 E i furnished twgether with the international applivation under PCT Rule 13eer i{s) for the purposes of internstonsl
search only in the form of an Annex CFET.2S texs file.

5. [:} furpished subseaus to the biernational Hling date Jor the purpnses of intemational search onky:
E} in the form of an Annex C/ST.25 toxt s {Mule 13 (a0
E:E on paper of i the form of an image file (Rule 13500 1{h} and Adminisirative Instrections, Section 713},
4, E E In sadition, o the oase that mors than one version or copy of a seguence Hsting has besn filed or Runished, the required

staternents that ihe informstion in the subsequent o7 additionst coples 18 identical to that forming part of the application &y
fiied o1 does not go beyond the application as filed, as appropriste, wers furnished.

3. Additions] comments:
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Box No. ¥ Hessoned sistement under Rule 43545,1{a)(1) with regard to novelfy, inventive step and industrial applicabiliy;
citstions and explanstions supporting such staioment

1. Ststement

Movelny (M) Clatens 138 YES
Claims o MG

Inventive step (IS} Claims 23, 8-7, 1112, 18-15 YES
Claims %, 4-5, 8-10, 13-14, 1718 RO

industrial applicability (JA) Claims £-18 _ YES
' Ciaims Nore NG

2. Citations and explanations:
Chabms 1, 4-5, 8-10, 13-14 and 17-18 lack an inventive sten under POT Articlke 33{3) a5 being obvious gver UG Z016/0258287 Al tn
Stewart & Stevenson, LLC (homreinafier ‘Stewart}

Regarding Clairm 1, Stewart tsaches a system {Sae figs. 1-8; para {004 1100421} for use in fracturing opsrations {para {30427}, the system
characterized by

an eloctic moter (411 - "frac molors”, g 3; pars (0047

a turbine gensrator {(100a-4 - "irbine genarators”, figs. 2A-8} o generats slectic power {See figs. 2A-8; parg [DOZ 1], [0044])

a veclor control subsystern (410 - "rac moter variabile frequency drive”, fig. 3; para {0047} to receive the electnic power from tha frbine
genargtor {(Bee figs, 24-B; wwrbine generstors 100a-d supply powser for the rest of the system Including fracturing unit control systerm 400 of
fig. 3} and 1o control the siscits mokor using dstermined paramesian providad to the vector sontrol subsyatern {para [0014], 100173, [G037}-
fG39], [IH083); and

&t beast one pump (710 - fraciuring pumps”, ig. §; pars (DU to receive torgue input from the slectris motor (Dara [005ZHQ0E3Y) but
dogs not spacifically teach wherein the vector contro! subsystem s encoderiess. However, Stewart dees leach that the vector control
suhsystem is capabie of peing an encoderiegss subsystem (para [0041] - an open ioop contrs! modes is an sncodeness mode), The
gaoision of whether (o have the veoior control subsysiem be encoderless or to compeise an encodear is 2 binary decision. Acsordingly, it
would have basn obvious 16 ons of ordinary skill in the art using routine sxperimantation and design principias 1o have the vector control
subsystem bs encodariess in order 1o redics the cormplexity of the gystem as encoderiess contno! SuUBsYSiams requirg lase compoanents
and are sasier to consiruct and inciude with 2 systorm.

Regarding Claim 4, Stewart teaches the sysiam of daim 1, further characterized by an encoderiess varable fraquency drive (VFD) {410 -
“frae motor variabls frequaency drive”, fig, 3; VD 410 is encoderless as iald out in treaiment of claim 1} functioning a5 the encoderiess
veotor controel subsystern (410 - *fras motor variabie freguancy drive”, fig, 3}

Regarding Claim 5, Stewart teaches the system of claim 1, furthar characterized by:

a machine interfacs (para [DU3&-[0038] - "human machine interfacs”™) o raceive the deisrmined perameiens for the encoderiess veoior
condrad subsystam {paras [00381-{C038]); and

al least one srocasser (para [$033] - "programmable automation controdias) to apply the datermingd parameters (o the slsctris motor prior
o gngagement of a load with the electic moter {para {0381}

Regarding Claim B, Stewart teschaes the sysiam of clalm 1, whemin ihe determingd parameters for the encoderniass vector controt
subsystem {para [B014], [0017], [00373-10038), {H1051) Is selected from at least spead values, motor values {para [0038] - "AC molorg’
spasd set poirds to be entered and transmitted; para [0041]), and proporiional-integral-dervative (P} contral values.

Regarding Claim 8, Stewart teaches the system of claim 1, furthar charadierized by: one or mors plunger pumps {710a-b - “fracturing
sumEs®, ig, 6 para [01201-10421)) adapted to racsiva the tormus inpul from the slectic moter {pars [DOS21-00531) but does not specifically
jeach whersin the one or more plungsr pumps ares riplex guintugiex, novemplex, of septuplex plungsr pumps, However, Slewan dogs
ipach that ssch of the ong or more plungsr PUMDS can comprise a plurality of plungers {(pare IHI201-{0121] - “nis the numbsr of pump
slungers™), Accordingly, | would have been obvious to ong of ardingry skill in the art to design the plunger pumps o have ansugh plungers
0 at least be 3 tiplex pump {3 plungers} in order to ensurs the pumps have the volumetrie flow capacily necessary for the fracluring
aperations.

--Continusd in Supplemenial Bax-"-
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Box No, Yl Certsin observations on the internstions] application

The following sbservetions on the clarity of the claims, description, and drawings or on the guestion whether the claims are flly
supporisd by the description, are made:

Chalm 3: The term “the vibration sensor® is confusing and lacke proper antecedent basiz. The term is properiy introduced in claim 2. A3
written, clalm 3 depends from claim 1. Accordingly, for purposss of thiz opinion, claim 3 has bean interpreted 1 depend from olaim 2.
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Regarding Claim 10, Stewart teachss & method {Sss figs. 1-8; para 0041100421 for using stectrio pumps (710 -~ "raciuring pumps”, fig.

3 in frachuring operations (para {00427} charasienized by:
engaging an eleciic momr (411 - “frac motors”, fig. 3) with 2 twrhine generasinr (100s-d - “Lirbine ganerators™, figs. 2A.B):
anabling 2 vector sonfrol subsystem (414« “frac motar variable freguency drive”, fig. 3) io receive slectric powsr from the turbing generator
{Spe figs. 24-8; pars 1447 .
sonlroliing the slectric motor using detemined paramstars Input to the vector cantrol subsystem {(para [B014], [0017], [BOR7-{H038),
O105]; and
engaging at least one pump {710 - “racturing pumps”, fig. 8) with the forque input from the sisciric motor {para [DUSSRIDNEYT but doss not
spesiticaly teach whersin the vecior contrel subsystem is encodseriess, However, Siewant does faach that the vecior control subsvstem is
capable of being an encoderiess subsysiam {para D041 - ar open loop contra! mode i an encodariess mede). The decision of whether to
have the vector control subsystern be ancoderless or to comprise an ancoder is & binary decision, Accordingly, it would havs been obvisus
s one of ordinary skill in the art using routine experimantation and dasign pindples 0 have the vecior control subsysiem be encaderisss
in prder to reduce the complaxily of the systsm as encodsriess contrad subsystems requirg iess components and are sasier o sonsiuct
and include with 2 systern,

Ragarding Claim 13, Stewart teaches tha mathod of claim 10, further chiaraclanized by: using an ancoderless variable fregquency drive
DY (410 - “trac metor vanabie frequency driva®, fig. 3; VFD 410 is encodsriess as laid sut in reatment of dlaim 1) as the encoderess
vactor control subsystert (410 - “frac motor variabie frequency drive’, fig. 3},

Ragarding Clalm 14, Stewar leaches the msthod of claiim 10, further sharacterized b

enabling & machine interfacs {para [0038H0024] - "human machine interface™) 1o receive the delermined parametors for the snooderioss
vector sontrel subsystern (pare [OU3EL003%]) and

sppiying, using ot lsast one prossseos {pars [0038] - “programmabla sutomation controllsr™), the determined parametars to the slecliic
mmolor priar to sngagemsent of 8 lead with the slectric motor (para [0038];.

Fagarding Claim 17, Stewart tsaches the method of claim 10, wherein ihe determined paramsiers for the encodarisas veoior sontral
subsystom {(para [C014], [B01TY], 0037110038, [3108]) is solecied from at least spesd valuas, molor valies {pam [0038] - "AC motors’
speed set poinis to be snisred and ransmitted; pars (00411, and proportionakintegral-darivative [P0} control vaiues,

Regarding Claim 18, Stewarn teaches the method of slalm 10, further characterzed by sngaging ons or maors plunger pumes {(710a-b -
“fracturing pumps”, ig. 6] para {H1205{0121]} with the electric motor (0 receive the torque out from the slacire molor {pars [D0SZ1-I0053])
but does not spasifically teach whersin the one or more plunger pumps are triplex quintupiax, novemplex, of septupiax plungsr pumMpEs.
Howavaer, Siewart does 1each that sach of the one or mors plunger pumps can comprise a plursiity of piungers (para [QI120MBI21E- "n i
the nurmpsr of pump phungers®}. Accordingly, it would have been obvious 1o one of ordinary skiff in the art to design the plunger pumps 1o
hava gnough plungers to at isast be 5 riplex pump {3 plungers} in order to ensure the pumps have the volumetrdc low capacity necessary
for ths fraciuring operations,

Ciaims 2-3 tacks novelty under POT Article 33(2) as baing anticinsted by Swewart in visw of US 20418/112810 A1 o U.8. Well Senvices,
LG (hersinafier Wall} :

Ragarding Claim 2. Stewart 13aches the system of ciaim 1, but doss not specifically teach the systern further characianzed by: & vibration
senser for monitoring visration induesd in 2 feature associaled with a turkineg of the turbine generator and providing input for the
determined parameters basad in part on the vibration, Further, Wall teaches a8 system for use in frachuring operations (Ssae igs. 1-7; para
[B0181) comprising & turbine generator {74 - Murbineg”, fig. 2} to gensrate eleciric power (pare [DOR3}DN24]), the system furthar comprising
& vibration sensor (178 - “sensor®, fig. 7; para {2040]) for monitoring vibration induced in @ feature {para 00407t essociated with & turbine
{74 - "urbing®, fig. 2} of the furbine generator {74 - “turbine”, fig. 2; intended use: the vibralion sensur is capabis of monitoring vibretion in a
fuasture associated with ths turbine generstar and providing input for the delermined paramsters based in pari on the vibration {para
00401, Avcordingly, i would havs been obvious o one of ordinary sikill in the art te uss the vibration sensor taught by Well on a fasture
agsociated with the turbing of the sysiem taught by Slewart in order (o allow 3n operaior o deisnmine if the furbine of the system iz
wpsraing a tos high o tuo low of & rale.

Regarding Ciaim 3, the moadified Stewart isaches the system of claim 2 {MNote: Sas Box Vi), further charactenized by: the vibralion sensor
{Well: 178 - "sensor®, fig. 7; para [0040]) associated with 8 body of the turbine generstor (Stewarh 100a-d - "urbine generatons®, figs, 2A-
12} for monitoring the vibration induced in the body of the turbine of the turbine generalor, In part, due to & feedback resonanss received to
ihe turbing {intended usa: the vinration sensor of well (s capatis of monlloring vibration in a body of the rbine generstor dusto o
feedback rasonance).

--Continued in nexi Supplemantst Box-"-
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Clelns §-7, 1112 and 15-18 mset the oriteds of PCT Article 33{2) & 33(3) becsusy, as will be shown, the prior art doss not teach, for
doas it fairty suggest, the claimed limitations,

The prior art is sxamplifisd by (1) Stewart and {2} Well

{1} Stewnit topches & system {Bee figs. 1-§; pars [B04 9[04 2} for use in frasturing oparstions {para IN042Y), the systern charaderized by
an gisoiris modor {411 - “frac motors®, fig. 3}

3 wrbina generator {100a-d - "Wirbine ganerators”, figs. 24-8) to genarats slecic power {See figs. 2A-B; para {0021}, [0044%),

2 vieclor comrol subssyatam {410 - "rac motor variable fraquency drive”, fig. 3) 1o receive ths electric power fram the hurkine genemator {Ses
figs. ZA-E; twrbine ganerators 100e-d supply powsr for 8 rest of the systam inciuding fraciuning urdt control systern 400 of fig. 3) and to
control the stecinn motor using determined parametars provided to the vector contral subsyster {para [0014], 08177, [00371-10038),
{B104]) ang

at tzast one pumg (710 - "racturing pumps”, fig. 8} o rsoalive torgie input from the elecirs motor {pare [O0S2R0053]).

{2) Wall toachas a system for uss in fracturing operations (See figs. 1-7; para [D018]} comprising a3 turbine generator {74 - turbing”, fig, 2}
0 genarsle sischic power {pare [DUZ3D024%;, and 3 veotor control subsystern (102 - "WFDY fig. 23, the syatem further comprising a
vibration sensor (178 - Ysengor®, fig. 7; para {00407} for montiorng vibretion induced in 3 festure {para {00401},

Ragarding Cigim €, Slewarl {eaches the systam of daim 1, whsrein the determined paramsiers for thes sncodariess vector ooniret
subgysiam is determinsd basad in parl on osclliation alsrm vaelues {(pars [GO5SD058]) but doey not specifically leach whersin tha
ozoilietion alarm vaiuss reprasen vibrahion in at least & portion of 2 body associated with the turbine generator, for 2 parind of ime, being
within 2 range of shout 18 1o sbout 45 upon engagement of the metor with 2 Inad. Further, Wail teachias a systern for use in fracturing
cparations (See figs. 1-7; pera [0018]) curmprising & furbine ganerator (74 - "wibine”, fg. 2} to ganerste eectrie povesr {para [DDIX-0024Y,
and a veotor contral subsystem (102 - "VFD", Bg. 2}, the system ferther comprising a vibration sensor (178 ~ "sensar®, fig. 7; pars [0040]}
for mordioring vibration induced in s feature {para D0 However, any combinatian of the above meferences falls (© isach wherein the
esciliation alarm valuss reprasent vipration in a5 least & pordon of 8 body assosistad with the urbine generator. Acoordingyy, the prior art
doss not spacifically leach or fairly suggest individually or In combination ihe system ag daimed.

Regarding Claim 7, Stewart teaches the systermn of clairm 1, whersin the detannined pargmeters {or the encodedess vechor contra
subaystern i determined based in part on osciilstion slarm valuss (para [DOESIONSE]N but does not specifically teach whersin the
esciilation alarm valies represant vibration it a1 least 3 porfion of & body associeted with the turbine generstor, for & period of tme, baing
tegs than about 70 upon sngagement of the motor with & load, Further, Wall tsaches a system for uss in fracturing operalions (Ssa figs. 1-
7; para {BO18]) somprising e twrbine ganerator {74 - “wrbing”, fig. 2 1o generale slsoic power {para [O0Z3H00247, ard 3 veniar conira!
subsystern (102 - "VFD, fg. 2}, the system furiher comprising a vioration sengor {178 - "sensor®, fig. 7; para [0048]) for monitoring
vibration induced in & faaiure (pars JO040Y However, any combinatinn of the above refarensas fells to isach wherein the ssciliation slarm
vailas reprasent vibralion in 8t least 3 portion of a body associaled with the wrbine generstor. Ascordingly, the prior an does not
specifically teach or falily suggest individuaily of in combination the system as olaimad,

Regarding Clatr 11, Stewart feachss the method of claim 10, but does not spacfieaily teach wherasin ths detsrmmingtd paramstars are
Based it pert on vibeetion induced in a feature assoceted with the turbine generetor. Further, Well teaches 2 sysians for use in fracturing
oparations {Ses figs, 1-7; para [0018]) comprising & turbine generator {74 - "wrbing”, fig. 2} o generaia slectns power (pars 02310024,
the system furthar comprising a vibration sensor {178 - "sensor”, fig. 7; para [$040)) for monitoring vibration inguosd in & feature (oars
FO0ACT. Howsvar, any combination of the above rsferences fails to loach wherein the defermined parameters are based in pari on
vibration induced in & feature assosialed with the turbine gensrator, Accordingly, the prier ant does not specifcally leach o iidy sugyest
indiviguatly or in combinalion the method a8 clalimesd,

Regarding Ciaim 12, the wior art doss not specifically sach or felrly suggest individusily or in combination the method as claimad sincs i
is dspandent on clatm 14,

Regarding Claim 15, Stewart teaches the method of olaim 10, wharein the determined paramsters for the encodsriess vactar control
subsystam is deterined bassd in part on cscillaion aianm valuss {pars [DDEEHO0RE], but doas not specifizedly teach wharein the
pacilation alarm values represent vibration in et least a body of & turbing sssaciaied with the wrbine generaler, having valuss fom & range
of anout 15 o pbout 45 upon engagement of the motor with a load, Further, Well teaches a system for uss in frasturing sparstions {Ses
figs. 1-7; para [B018]) comprising & turbines generalor {74 - "lurbine®, fig. 2} (o gensrate electrdic powsr {pars [U23HO024], and a vector
controf subsystern {102 - "WFDS, fig. 2}, the sysiem further comprising & vibration sengor (178 - "senser®, fig. ¥ para {00407} for maniloning
vitiration induced in a fealurs {para [B040]. However, any combination of ihe above referances fails 1o teach whersin the oscillation stanm
vatues represent vibration in at isast a portion of 8 body assoclated with the turbine gensrator. Accordingty, the prior art doss not
spacifically teach or ialrly sungest individually or in combination the method a3 claimad.

~-Continusd in resd Supplemantat Box™
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Regarding Claim 18, Stewart teachas tha mathod of clalim 10, whersln the determinad parameters for the encoderiess veckar conirol
suipsystem is determined based in part on ascilistion alarm values (para (00551008861}, but dogs not spacificaty teach wharain the
saciiation alamm valuse rapresent vibration in al least & body of a wrbine associated with the trbine genemtor, having decressed values
iess than 8 rangs of about 70 1o about 8% upon sngagement of the motar with 2 lead. Further, Wall teaches 8 systen for use in fracturing
apersticns (Sss figs, 1-7; para 10018]) comprising 2 turbing generator (74 . "urbing”, fig. 2} to generate slectric power (parg [B0Z3-DOR4]),
and a vector conio! subsystem (102 - "VFD" fig, 2}, ths system further comprising a vibration sensor {178 - “sensor™, fig. 7, para [O040]
for monitoring vibration Induced in & fasture (pave (040, However, any combination of the above references falls to teash wharein ths
saciitation alarm valuss represent vibration in st least @ porion of @ body associated with the turbine generstor, Acsordingly, the prior art
doas not specifically leach or faidy suggest individually or in combination the method 35 slsimed.

Claims 1-18 have indusirial anpiicabifity as defined by PCT Article 334} because the subject matter can de mads or used by industry.
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Date Conducted | 30 June 2020 (30.06.2020)

Search Logic:

& Search query Resulls
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5 TR 5 B - S 7 AV

]

[Ca s <]

Search guery

IO={E21843/28) OR CPC=(E21843/28) 11810
1 AND FT={encoderiess®) 4]
Fr=f{encoderiess®) 138
3 AND FT={frac*} 27
4 AND FT={pump™ OR turbin® 7
IC={E21B*) OR CPC={EZ1BY 380349
& AMND FT={encodariess™) 2
1 AND FT={open loop® OR opanloop® OR open-loop™) 24
8 AND FT=(turbin®} 8
§ AND FT={open loop* OR openloop® OR open-oop™) 466
10 AND Fi=(turbin™ 110
11 AND FT={pump” AND motor®) 83
12 AND Fi={sens* NEAR (lurbin®* OR vibrat*}) th
IC={E21B43/267) OR CPU={E21B43/287) 3538
{1 OR 14) AND FV={urbin®) a4
15 AND FT={gens* NEAR vibrat} 43
18 AND FT={sens” NEAR furbin™ 4
pn=(US 20180326854 OR US2016288287)

CTE 18 OR CTF 18 388
18 AND TAZ=(frac™} 140
20 AND FT={mptor*) 87
21 AND FT={turbin™ 47
2ZZNOTBOR7ORSOR 13 CR 17 OR 18) 42
I0={21344/00) OR CRC=({EZ1R44/00) 7341
24 AND FT={turbin™ 618
25 AND Fi={fac*) 2868
286 AND FT={open loop™ OR openloop” OR open-loep® OR (open® NEAR 36
oop™h

ZINCTHORTORGORIAORITORIY) 30
15 AND FT=(sans* NEAR turbin®) 8
18 AND FT={vibrat® NEAR turbin™ 3
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Elsctronic Database Searched | Google

Files Searched | Palents

Date Conducted | 30 Jupe 2020 (30.06.2020)

Saarch Logle:

assignes: (U8 Well Services, Inc.) ~ About 12 results

assignee:(jared ochring) -~ About 25 resulis

{encoder) assignee:(Gared ochring) ~ About | results

{hydraulic fracturing) (open loop) - About 40,014 resulis

Chvdraulic fraciuring) {open loop) {turbine) ~ About 1,803 results

(hydraniic fracturing) {open loop) (turbing} (electric motor) - About 929 results
(hydraulic fracturing) {open loop) (turbine) {sensor} - Abowut 1,162 resulls
(hydravlic fracturing) (turbine) (vibration sengor) ~ About 1,504 results
{hydranlic fracturing) (turbine sensor) - About 6,714 resulis

(hydraulic fracturing) (turbine sensor) {alarm value) - About 808 reenlts

Eilsctronic Database Searched | Google

Files Segarched | Web

Date Conducted | 30 June 2020 (30.06.2020)

Search Logic:

{ULS, Well Services, Inc.} - About 3,060,000,030 results

{jared ochring} -~ About 46,900 resulis

{encoder) (Jared oehring) ~ About 581 resulis

{hydraulic fracturing) (open loop) - Abowt 1,270,000 resulis

(hydraulic fracturing) {open loop) (turbing) ~ About 2,370,000 results

{(hydraulic fracturing) (open loop) (turbine) (electric wotor) - About 144,000 results
(hydraulic fracturing) {open loop) (turbine} {sensor) ~ About 1,720,000 results
(hydraulic fracturing) (turbine) (vibration sensor) - About 1,700,000 resulis
{hydraulic fracturing) {turbine sensor) - About 897,000 results

(hydraviic fracturing) (turbine sensor) (alarm value) - About 1,320,000 resulis
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Application/Control Number: 16/597,014 Page 2
Art Unit: 3746

Notice of Pre-AIA or AIA Status
The present application, filed on or after March 16, 2013, is being examined

under the first inventor to file provisions of the AlA.

Response to Amendment
The arguments regarding the Morris reference, in the response filed 04/09/2020,
have been considered and are persuasive. Therefore the current action is made non-

final.

Claim Rejections - 35 USC § 103

The following is a quotation of 35 U.S.C. 103 which forms the basis for all

obviousness rejections set forth in this Office action:

A patent for a claimed invention may not be obtained, notwithstanding that the claimed
invention is not identically disclosed as set forth in section 102, if the differences between the
claimed invention and the prior art are such that the claimed invention as a whole would have
been obvious before the effective filing date of the claimed invention to a person having
ordinary skill in the art to which the claimed invention pertains. Patentability shall not be
negated by the manner in which the invention was made.

Claims 1-2, 5-6, 9, 12-13, and 16 is/are rejected under 35 U.S.C. 103 as being
unpatentable over Morris et al (US PGPub No. 2019/0203572) in view of Broussard et

al (US PGPub No. 2016/0032703).

Morris teaches:
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limitations from claims 1 and 9, a hydraulic fracturing system for fracturing a
subterranean formation (FIG. 7. paragraph 77), comprising: a support structure
(710) having a first area, a second area, a third area, and a fourth area arranged
adjacent one another (see FIG. 7A-7B with various components at different
locations on the trailer 710); an electric powered, multi-plunger pump (702) with
up to 15 plungers (paragraph 77), arranged in the first area, the electric powered
pump coupled to a well associated with the subterranean formation (see
paragraph 39 for example) and powered by at least one electric motor (704,
paragraph 79), also arranged in the first area (next to the pumps 702), the
electric powered pump configured to pump fluid into a wellbore associated with
the well at a high pressure so that the fluid passes from the wellbore into the
subterranean formation and fractures the subterranean formation (see paragraph
2); a transformer (see paragraph 78), arranged in the third area proximate the
second area (near controls 708), the transformer positioned within an enclosure
(see FIG. 7), the transformer distributing power to the electric pump, the power
being received from at least one generator at a voltage higher than an operating
voltage of the electric pump (paragraph 77 teaches the pump transport receives
power from a mobile source of electricity; paragraph 51 teaches the generator of
the mobile power source; paragraph 78 teaching control of the pumps); and a
cooling system, arranged in the fourth area proximate the third area, the cooling
system providing a cooling fluid to the VFD via one or more headers (Morris does
not explicitly teach a cooling system for the VFD on the pump trailer 710; but
teaches cooling VFD’s in general (paragraph 46) using water cooling for
example; it would have been obvious to one of ordinary skill in the art to utilize a
similar cooling system on the pump VFD’s to maintain the temperature of the

components at a safe level during use);
Morris teaches a variable frequency drive (paragraph 77, 79 teaching the use of

VED with the motors; and paragraph 78 teaching electric drives being located in
the control system 708), arranged in the second area proximate the first area,
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Application/Control Number: 16/597,014 Page 4
Art Unit: 3746

connected to the at least one electric motor to control the speed of the at least

one electric motor (paragraph 77, 79);

While Morris teaches electric drives in the control system 708 of pump transports
700, Morris does not explicitly state that the electric drives are VFD (instead

teaching VFD’s on power transports 104 for example);

However, Broussard teaches a pumping transport (12) including a pump (10) and
associated electric motor (14); wherein a VFD is connected to the electric motor

and located in a proximate area of a support structure (12);

It would have been obvious to one of ordinary skill in the art to locate the VFD of
Morris adjacent the pump/motor, as taught by Broussard, as a matter of design
choice such that the necessary components to operating the pumping system are
contained in a single mobile structure. The examiner notes that it has been held
that the rearrangement of parts otherwise taught by the art is an obvious matter
of design choice; see MPEP 2104.4 Section VI. C.

Morris further teaches:

limitations from claim 2, further comprising: a control system (708; “PLC”)
arranged in the fourth area, the control system including one or more operating
parameters of the electric pump, VFD, transformer, or cooling system (paragraph
78);

limitations from claim 5, wherein the fourth section (722) is arranged at a higher

elevation than the first section, the fourth section associated with a gooseneck
portion of a trailer (see FIG. 7B; paragraph 82);
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limitations from claims 6 and 13, wherein the support structure is at least one of a
trailer, a skid, a pad, a truck bed, or a combination thereof (710; paragraph 78);

limitations from claim 12, further comprising: a transformer service platform (at
back end 722) that provides access to the transformer, the transformer service
platform positioned at a higher elevation than at least a portion of a base of the

electric powered pump (see FIG. 7B; paragraph 78);

limitations from claim 16, further comprising: a human machine interface (1304),
positioned proximate the VFD (at 708; paragraph 78 and 88); and a platform
cover at least partially covering the humane machine interface and VFD (see
FIG. 7 and FIG. 13 showing a box (cover) about the control unit 708);

Claims 3-4, 10-11 is/are rejected under 35 U.S.C. 103 as being unpatentable
over Morris et al (US PGPub No. 2019/0203572) as applied to claims 1 above, and in

further view of Mori et al (US Patent No. 7,835,140).

Morris teaches a switchgear assembly (112) but does not teach details of the

assembly;

Mori teaches:

limitations from claims 3-4 and 10-11, an electric supply system including a

switchgear assembly (for example FIG. 1); wherein
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the switchgear subassembly having integrated core units configured to operate in
a connected position, an open position, or a grounded position (isolator/ground
switches DS1/ES1; C. 7 Lines 5-18); and wherein the switchgear subassembly
comprises: a busbar (X, Y) shielded, at least partially, by solid insulation (for
example GIBT2); an isolating ground switch (E1, E2), enclosed within a tank
arranged proximate the busbar (FIG. 2; GIBT1-2); and cable connections for
coupling to the switchgear (C. 7 Lines 5-18); such that the bus can isolate the
components of the assembly including a power source, switch gear, and load (via
isolators DS1-2; C. 6 Line 61 through C. 7 Line 18);

It would have been obvious to one of ordinary skill in the art of switchgears to
include common elements such as switches and busbars in the system of Morris,
and to insulate the elements as taught by Mori, in order to convey a desired
electrical power safely and efficiently to the pumps while maintain a small
footprint (C. 2 Lines 55-59 of Mori);

Claims 8 and 15 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Morris et al (US PGPub No. 2019/0203572) as applied to claims 1 and 9 above, and in

further view of Symchuk (US Patent No. 9,932,799).

Morris teaches cooling VFD’s using water cooling and/or ac units, but does not

explicitly teach a radiator and glycol;

However, Symchuk teaches a fracturing assembly (FIG. 1) wherein a cooling
system includes a radiator and glycol based cooling system (C. 7 Lines 61-67);
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It would have been obvious to one of ordinary skill in the art of pumping systems
at the time the invention was filed, to substitute one known cooling system for
another in order to cool components of the pumping system taught by Morris,
such as the use of radiators and glycol as taught by Symchuk, in order to reach

an expected result (i.e. cooling of system components).

Claims 7 and 14 is/are rejected under 35 U.S.C. 103 as being unpatentable over
Morris et al (US PGPub No. 2019/0203572) as applied to claims 1 and 9 above, and in

further view of Oehring et al (US Patent No. 2016/0105022).

Morris does not teach cable trays;

Oehring teaches a fracturing system including pumps (110), motors (114), (VFD
(115), and cable trays on a walkable portion (112) for running cables between the

components (paragraph 41);

It would have been obvious to one of ordinary skill in the art of fracturing systems
at the time of the invention to provide accessible cable trays in the system of
Morris, as taught by Oehring, in order to allow for the organization of the various

cables in a safe manner along the trailer;
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Claims 17-18 and 20 is/are rejected under 35 U.S.C. 103 as being unpatentable
over Morris et al (US PGPub No. 2019/0203572) in view of Broussard et al (US PGPub

No. 2016/0032703) in view of Benussi et al (US PGPub No. 2020/0194976).

Morris teaches:

limitations from claim 17, a hydraulic fracturing system for fracturing a
subterranean formation (FIG. 7. paragraph 77), comprising: a support structure
(710) having a first area, a second area, a third area, and a fourth area arranged
adjacent one another (see FIG. 7A-7B with various components at different
locations on the trailer 710); an electric powered, multi-plunger pump (702) with
up to 15 plungers (paragraph 77), arranged in the first area, the electric powered
pump coupled to a well associated with the subterranean formation (see
paragraph 39 for example) and powered by at least one electric motor (704,
paragraph 79), also arranged in the first area (next to the pumps 702), the
electric powered pump configured to pump fluid into a wellbore associated with
the well at a high pressure so that the fluid passes from the wellbore into the
subterranean formation and fractures the subterranean formation (see paragraph
2); a transformer (see paragraph 78), arranged in the third area proximate the
second area (near controls 708), the transformer positioned within an enclosure
(see FIG. 7), the transformer distributing power to the electric pump, the power
being received from at least one generator at a voltage higher than an operating
voltage of the electric pump (paragraph 77 teaches the pump transport receives
power from a mobile source of electricity; paragraph 51 teaches the generator of
the mobile power source; paragraph 78 teaching control of the pumps); and a
cooling system, arranged in the fourth area proximate the third area, the cooling
system providing a cooling fluid to the VFD via one or more headers (Morris does
not explicitly teach a cooling system for the VFD on the pump trailer 710; but
teaches cooling VFD’s in general (paragraph 46) using water cooling for

example; it would have been obvious to one of ordinary skill in the art to utilize a
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similar cooling system on the pump VFD’s to maintain the temperature of the

components at a safe level during use);

Morris teaches a switchgear assembly (112) receiving power from sources (102;
paragraph 43 for example), and teaches transferring that power to multiple

pump-motor assemblies (108; paragraph 44);

Morris does not explicitly teach a common bus bar;

However, Benussi teaches a power distribution arrangement including a
switchgear (S1-S3) connected to a generator (G); wherein the switchgear
assembly receives power from the generator to distribute power via a common

bus (busbars B1-B3 and common node “N”; FIG. 1, paragraph 9 and 40-41);

It would have been obvious to one of ordinary skill in the art of power distribution
at the time the invention was filed to utilize common buses in the system of
Morris, as taught by Benussi, in order to provide even power supply via load-

sharing (paragraph 42 for example);

Morris further teaches:

limitations from claim 18, the switch gear (112) receives power from multiple
sources and distributes the power to the pumps from the generators (power
sources; paragraph 44 and 47), and wherein the power is three phase (see

paragraph 79 teaching AC current of which 3-phase is a known variant);

The system of claim 20, wherein the plurality of electric pumps, VFD,

and transformer are mounted on a common support structure (710, paragraph
78) and a single cable couples the switchgear to the common support structure
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(paragraph 44, 78 teaching the use of cables connecting the power to the
pumping components; Morris does not teach a particular number of cables,
however the examiner maintains that the number of cables is a matter of design
choice based upon the number of pumps to be power and the amount of

electricity required);

Claim 19 is/are rejected under 35 U.S.C. 103 as being unpatentable over Morris
et al (US PGPub No. 2019/0203572) in view of Broussard et al (US PGPub No.
2016/0032703) in view of Benussi et al (US PGPub No. 2020/0194976) as applied to

claim 17 above, and in further view of Mori et al (US Patent No. 7,835,140).

Morris teaches a switchgear assembly (112) but does not teach details of the

assembly;

Mori teaches:

limitations from claim 19, an electric supply system including a switchgear

assembly (for example FIG. 1); wherein

the switchgear subassembly having integrated core units configured to operate in
a connected position, an open position, or a grounded position (isolator/ground
switches DS1/ES1; C. 7 Lines 5-18); and wherein the switchgear subassembly
comprises: a busbar (X, Y) shielded, at least partially, by solid insulation (for
example GIBT2); an isolating ground switch (E1, E2), enclosed within a tank
arranged proximate the busbar (FIG. 2; GIBT1-2); and cable connections for
coupling to the switchgear (C. 7 Lines 5-18); such that the bus can isolate the
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components of the assembly including a power source, switch gear, and load (via
isolators DS1-2; C. 6 Line 61 through C. 7 Line 18);

It would have been obvious to one of ordinary skill in the art of switchgears to
include common elements such as switches and busbars in the system of Morris,
and to insulate the elements as taught by Mori, in order to convey a desired
electrical power safely and efficiently to the pumps while maintain a small
footprint (C. 2 Lines 55-59 of Mori);

Response to Arguments
Applicant’s arguments, see papers, filed 04/09/2020, with respect to the
rejection(s) of claim(s) 1-20 under Morris have been fully considered and are
persuasive. Therefore, the rejection has been withdrawn. However, upon further

consideration, a new ground(s) of rejection is made in view of Morris and Broussard.

Conclusion
Any inquiry concerning this communication or earlier communications from the
examiner should be directed to CHRISTOPHER S BOBISH whose telephone number is
(671)270-5289. The examiner can normally be reached on Mon-Fri 9-5.
Examiner interviews are available via telephone, in-person, and video
conferencing using a USPTO supplied web-based collaboration tool. To schedule an
interview, applicant is encouraged to use the USPTO Automated Interview Request

(AIR) at http://www.uspto.gov/interviewpractice.
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If attempts to reach the examiner by telephone are unsuccessful, the examiner’'s
supervisor, Devon Kramer can be reached on 571-272-7118. The fax phone number
for the organization where this application or proceeding is assigned is 571-273-8300.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see https://ppair-
my.uspto.gov/pair/PrivatePair. Should you have questions on access to the Private
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free).
If you would like assistance from a USPTO Customer Service Representative or access
to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-

272-1000.

/CHRISTOPHER S BOBISH/
Examiner, Art Unit 3746
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36 Dffice Action dated December 12, 2018 in related U.S. Patent Application No. 16/160,708 E|
37 International Search Report and Written Opinion dated January 2, 2019 in related PCT Patent Application No. PCT/ EI
|1518/54542
38 International Search Report and Written Opinion dated January 2, 2019 in related PCT Patent Application No. PCT/ EI
|1S518/54548
39 International Search Report and Written Opinion dated December 31, 2018 in related PCT Patent Application No. PCT EI
[J518/55913
40 International Search Report and Written Opinion dated January 4, 2019 in related PCT Patent Application No. PCT/ EI
|JS18/57539
41 Non-Final Office Action issued February 12, 2019 in related U.S. Patent Application No. 16/170,695 E|
42 International Search Report and Written Opinion dated February 13, 2019 in related PCT Patent Application No. PCT/ EI
|JS18/63977
43 International Search Report and Written Opinion dated March 5, 2019 in related PCT Patent Application No. PCT/ EI
|JS18/63970
44 Non-Final Office Action issued February 25, 2019 in related U.S. Patent Application No. 16/210,749 E|
45 Non-Final Office Action issued March 6, 2019 in related U.S. Patent Application No. 15/183,387 E|
46 Dffice Action mailed January 30, 2019 in related Canadian Patent Application No. 2,936,997 E|
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Receipt date: 06/17/2020 16/597,014 ~ GAU: 3748
Application Number 16597014

Filing Date 2019-10-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jared Oehring
Art Unit 3746
Examiner Name Christopher S. Bobish

Aftorney Docket Number 047158.100048

47 Dffice Action mailed March 1, 2019 in related Canadian Patent Application No. 2,943,275 E|

48 International Search Report and Written Opinion mailed April 10, 2019 in corresponding PCT Application No. PCT/ EI
|152019/016635

49 Notice of Allowance mailed April 23, 2019 in corresponding U.S. Patent Application No. 15/635,028 E|

50 International Search Report and Written Opinion mailed July 9, 2019 in corresponding PCT Application No. PCT/ EI
|152019/027584

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE
Examiner Signature || /CHRISTOPHER & BOBISH/ Date Considered ||07/18/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 06/17/2020 16/597,014 ~ GAU: 3748
Application Number 16597014

Filing Date 2019-10-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jared Oehring

Art Unit 3746

Examiner Name Christopher S. Bobish

Aftorney Docket Number 047158.100048

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2020-06-17
Name/Print Taylor P. Evans Registration Number 60506

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 06/17/2020 16/597,014 - GAU: 3746

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Receipt date:

Doc code: IDS
Dec description: Information Disclosure Statement (IDS) Filed

06/17/2020

16/597,014 - GAU: 3746

PTO/SB/08a (02-18)

Approved for use through 11/30/2020. OMB 0651-0031
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number

16597014

Filing Date

2019-10-09

First Named Inventor

Jared Oehring

Art Unit

3746

Examiner Name

Christopher S. Bobish

Aftorney Docket Number

047158.100048

U.S.PATENTS

Remove

Pages,Columns,Lines where

E).(allm*lner Cite Patent Number Kind Issue Date Nar.ne of Patentee or Applicant Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear

1 0119326 P015-08-25 McDonnell

2 b050673 1991-09-24 Baldridge

3 7308933 P007-12-18 Mayfield

4 5273193 P001-08-14 Hermann

5 H366324 1994-11-22 JArit

6 B646521 P014-02-11 Bowen

7 H759674 1988-07-26 Schroder

8 1656861 1928-01-17 | eonard
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Receipt date: 06/17/2020

16/597,014 - GAU: 3746

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16597014
Filing Date 2019-10-09
First Named Inventor | Jared Oehring
Art Unit 3746

Examiner Name

Christopher S. Bobish

Aftorney Docket Number

047158.100048

9 10227854 P019-03-12 Glass

10 0932799 P018-04-03 Symchuk
11 b936947 P005-08-30 | eijon

12 [F835140 P010-11-16 Mori

13 10393108 P019-08-27 Chong

14 10378326 P019-08-13 Morris

15 10371012 P019-08-06 Davis

16 3302069 1967-01-31 Mebster
17 0728354 P017-08-08 Skolozdra
18 10436026 P019-10-08 Dunadjela
19 10246984 P019-04-02 Payne
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Receipt date: 06/17/2020

16/597,014 - GAU: 3746

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

Application Number 16597014
Filing Date 2019-10-09
First Named Inventor | Jared Oehring
Art Unit 3746

Examiner Name

Christopher S. Bobish

Aftorney Docket Number

047158.100048

20 10287873 P019-05-14 Filas

21 B800652 P014-08-12 Bartko
22 0915128 P018-03-13 Hunter
23 10196878 P019-02-05 Hunter
24 0963961 P018-05-08 Hardin
25 10260327 P019-04-16 Kajaria
26 7926562 P011-04-19 Poitzsch
27 Jr082993 P006-08-01 Pyoub
28 B096354 P012-01-17 Poitzsch
29 0976351 P018-05-22 Randall
30 10309205 P019-06-04 Randall
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Receipt date:

06/17/2020

16/597,014 - GAU: 3746

Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor |Jared Oehring
STATEMENT BY APPLICANT | ——— >
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. Bobish
Aftorney Docket Number 047158.100048
31 10407990 P019-09-10 Dehring
32 PA07796 1946-09-17 Page
33 2416848 1947-03-04 Rothery
34 894757 P011-07-26 Keast
35 1656861 1928-01-17 | eonard
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U_S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| . Publication Kind | Publication Name of Patentee or Applicant Pages,Columns,Lines where
- Cite No : Relevant Passages or Relevant
Initial Number Code| Date of cited Document )
Figures Appear
1 0150354322 P015-12-10 Vicknair
2 0170016433 P017-01-19 Chong
3 0050061548 P005-03-24 Hooper
4 0150053426 P015-02-26 Smith
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16/597,014 - GAU: 3746

Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared Oehring
STATEMENT BY APPLICANT [ — s
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. Bobish
Aftorney Docket Number 047158.100048
5 20120247783 P012-10-04 Bemer, Jr.
6 20120222865 P012-09-06 | arson
7 0090145611 P009-06-11 Pallini Jr.
8 0080041596 P008-02-21 Blount
9 0170036872 P017-02-09 Mvallace
10 20180363437 P018-12-20 Coli
11 0080017369 P008-01-24 Sarada
12 20190203572 P019-07-04 Morris
13 20180245428 P018-08-30 Richards
14 20190316447 P019-10-17 Dehring
15 20190226317 P019-07-25 Payne
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Receipt date: 06/17/2020 16/597,014 ~ GAU: 3746
Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared Oehring
STATEMENT BY APPLICANT [ — s
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. Bobish
Aftorney Docket Number 047158.100048
16 20190100989 P019-04-04 Stewart
17 20190178057 P019-06-13 Hunter
18 20180216455 P018-08-02 Pndreychuk
19 20190203567 P019-07-04 Ross
20 0170146189 P017-05-25 Herman
21 0190292891 P019-09-26 Kajaria
22 20190292866 P019-09-26 Ross
23 20190128080 P019-05-02 Ross
24 20180363437 P019-12-20 Coli
25 0170030177 P017-02-02 Dehring
26 0080017369 P008-01-24 Sarada
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Receipt date: 06/17/2020 16/597,014 ~ GAU: 3748
Application Number 16597014

Filing Date 2019-10-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jared Oehring
Art Unit 3746

Examiner Name Christopher S. Bobish

Aftorney Docket Number 047158.100048

27 ?0170036872 P017-02-09 Mvallace

28 70150300336 P015-10-22 Hernandez
29 20170314979 P017-11-02 Ye

30 20140379300 P014-12-25 Pevine

31 ’0170226842 P017-08-10 ODmont

If you wish to add additional U.S. Published Application citation information please click the Add button| Add

FOREIGN PATENT DOCUMENTS Remove
Name of Patentee or Pages,Columns, Lines
Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PP Passages or Relevant
Document ;
Figures Appear
1 P787814 CA 2014-02-21 | Pawlick X
2 PO78706 CA 2016-09-09 |Payne X
3 PO45579 CA 2019-10-08 |[Oehring X
4 P944980 CA 2017-02-12  |[Oehring X
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Receipt date:
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16/597,014 - GAU: 3746

Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor |Jared Oehring
STATEMENT BY APPLICANT [ — s
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. Bobish
Aftorney Docket Number 047158.100048
5 P849825 CA 2018-07-17 Bartko X
6 3000322 CA 2013-04-18 Bartko X
7 P797081 CA 2019-09-10 Hunter X
8 3050131 CA 2011-11-03 Hunter X
9 3018485 CA 2017-08-10 Herman X
10 482943 CA 2011-05-24 Ayoub X
11 919649 CA 2019-02-26 Randall X
12 919666 CA 2019-07-16 Randall X
13 3006422 CA 2017-06-01 Green X
14 406801 CA 2001-11-01 Demetrius X
If you wish to add additional Foreign Patent Document citation information please click the Add button | Add
NON-PATENT LITERATURE DOCUMENTS Remove
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Receipt date: 06/17/2020 16/597,014 ~ GAU: 3748
Application Number 16597014

Filing Date 2019-10-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jared Oehring
Art Unit 3746

Examiner Name Christopher S. Bobish

Aftorney Docket Number 047158.100048

. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
1 International Search Report and Written Opinion mailed January 2, 2020 in related PCT Application No. PCT/ X
1JS19/55325
2 Notice of Allowance mailed January 9, 2020 in related U.S. Patent Application No. 16/570,331 @
3 Non-Final Office Action mailed December 23, 2019 in related U.S. Patent Application No. 16/597,008 @
4 Non-Final Office Action mailed March 3, 2020 in related U.S. Patent Application No. 16/152,695 @
5 Non-Final Office Action mailed December 6, 2019 in related U.S. Patent Application No. 16/564,186 @
6 International Search Report and Written Opinion mailed November 26, 2019 in related PCT Application No. PCT/ &
1JS19/51018
7 International Search Report and Written Opinion mailed February 11, 2020 in related PCT Application No. PCT/ &
1J52019/055323
8 Final Office Action mailed March 31, 2020 in related U.S. Patent Application No. 15/356,436 @

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature || /CHRISTOPHER & BORISH/ Date Considered 07/19/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.
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Receipt date: 06/17/2020 16/597,014 ~ GAU: 3748
Application Number 16597014

Filing Date 2019-10-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jared Oehring

Art Unit 3746
Examiner Name Christopher S. Bobish
Aftorney Docket Number 047158.100048

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 06/17/2020 16/597,014 ~ GAU: 3748
Application Number 16597014

Filing Date 2019-10-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jared Oehring

Art Unit 3746

Examiner Name Christopher S. Bobish

Aftorney Docket Number 047158.100048

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2020-06-17
Name/Print Taylor P. Evans Registration Number 60506

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 06/17/2020 16/597,014 - GAU: 3746

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor |Jared Oehring
STATEMENT BY APPLICANT | ——— s
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. Bobish
Aftorney Docket Number 047158.100048
9 H 755096 1998-05-26 Holleyman
10 PA07796 1946-09-17 Page
11 2416848 1947-03-04 Rothery
12 [Fo84757 P011-07-26 Keast
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Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared Oehring
STATEMENT BY APPLICANT [ — s
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. Bobish
Aftorney Docket Number 047158.100048
5 20140219824 P014-08-07 Bumette
6 20160281484 P016-09-29 | estz
7 20190010793 P019-01-10 Hinderliter
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Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared Oehring
STATEMENT BY APPLICANT [ — s
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. Bobish
Aftorney Docket Number 047158.100048
16 20190112910 P019-04-18 Dehring
17 20170096885 P017-04-06 Dehring
18 20100045109 P010-02-25 Ppmold
19 0030056514 P003-03-27 | ohn
20 0080264625 P008-10-30 [Dchoa
21 20140060658 P014-03-06 Hains
22 0150027712 P015-01-29 Vicknair
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Application Number 16597014

Filing Date 2019-10-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jared Oehring
Art Unit 3674

Examiner Name Christopher S. Bobish

Aftorney Docket Number 047158.100048

27 70190211661 P019-07-11 Reckels
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29 20100038907 P010-02-18 Hunt

30 70190162061 P019-05-30 Stepheson
31 20190178235 P019-06-13 Coskrey
32 ?0190063309 P019-02-28 Davis

33 20040167738 P004-08-26 Miller

If you wish to add additional U.S. Published Application citation information please click the Add button| Add
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Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
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Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared Oehring
STATEMENT BY APPLICANT ———— v~
( Not for submission under 37 CFR 1.99)
Examiner Name Christopher S. Bobish
Aftorney Docket Number 047158.100048
. .. | Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the item
Examiner| Cite S . . '
. (book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s), TS
Initials No . . .
publisher, city and/or country where published.
1 Non-Final Office Action issued in corresponding Application No. 16/170,695 dated June 7, 2019 hd
2 Non-Final Office Action issued in corresponding Application No. 16/268,030 dated May 10, 2019 @
3 Final Office Action issued in corresponding Application No. 16/210,749 dated June 11, 2019 @
4 Canadian Office Action mailed May 30, 2019 in coresponding CA Application No. 2,833,711 @
5 Canadian Office Action mailed June 20, 2019 in corresponding CA Application No. 2,964,597 @
6 International Search Report and Written Opinion mailed July 9, 2319 in related PCT Application No. PCT/ &
1J52019/027584
7 Dffice Action mailed June 7, 2019 in related U.S. Application No. 16/268,030 @
8 International Search Report and Written Opinion mailed September 11, 2019 in related PCT Application No. PCT/ &
1J52019/037493
9 Dffice Action mailed August 19, 2019 in related U_S. Patent Application No. 15/356,436 @
10 Dffice Action mailed October 2, 2019 in related U_S. Patent Application No. 16/152,732 @
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Receipt date: 06/17/2020 16/597,014 ~ GAU: 3748
Application Number 16597014

Filing Date 2019-10-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jared Oehring

Art Unit 3674

Examiner Name Christopher S. Bobish

Aftorney Docket Number 047158.100048

11 Dffice Action mailed September 11, 2019 in related U_S. Patent Application No. 16/268,030 E|
12 Dffice Action mailed October 11, 2019 in related U_S. Patent Application No. 16/385,070 E|
13 Dffice Action mailed September 3, 2019 in related U_S. Patent Application No. 15/994,772 E|
14 Dffice Action mailed September 20, 2019 in related U_S. Patent Application No. 16/443,273 E|
15 [Canadian Office Action mailed October 1, 2019 in related Canadian Patent Application No. 2,936,997 E|
16 igéirggzoor:aé Search Report and Written Opinion mailed November 26, 2019 in related PCT Application No. PCT/ EI
17 Dffice Action mailed December 6, 2019 in related U.S. Patent Application No. 16/564,186 E|

If you wish to add additional non-patent literature document citation information please click the Add button| Add
EXAMINER SIGNATURE

Examiner Signature || /CHRISTOPHER S ROBISH/ Date Considered (| 07/19/2020

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible. * Applicant is to place a check mark here if
English language translation is attached.
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Receipt date: 06/17/2020 16/597,014 ~ GAU: 3748
Application Number 16597014

Filing Date 2019-10-09

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.99)

First Named Inventor | Jared Oehring

Art Unit 3674

Examiner Name Christopher S. Bobish

Aftorney Docket Number 047158.100048

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection(s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

[ ] any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.
X The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

X A certification statement is not submitted herewith.
SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2020-06-17
Name/Print Taylor P. Evans Registration Number 60506

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file {and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Receipt date: 06/17/2020 16/597,014 - GAU: 3746

Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(¢)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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Doc code: IDS PTO/SBI08a (02-18)

L . . . Approved for use through 11/30/2020. OMB 0651-0031
Doc description: Information Disclosure Statement (IDS) Filed U.S. Patent and Trademark Office; U.5. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Application Number 16597014
Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor |[ared OEHRING
STATEMENT BY APPLICANT Art Unit gy
( Not for submission under 37 CFR 1.9%)
Examiner Name Christopher S. BOBISH
Aftorney Docket Number 3746

U.S.PATENTS Remove
Examiner| Cite Kind Name of Patentee or Applicant Pages,Columns, Lines where
e Patent Number Issue Date . Relevant Passages or Relevant
Initial No Code! of cited Document )
Figures Appear
1 10302079 B2 P019-05-28 Kendrick
If you wish to add additional U.S. Patent citation information please click the Add button. Add
U.S.PATENT APPLICATION PUBLICATIONS Remove
Examiner| .. Publication Kind | Publication Name of Patentee or Applicant Pages,Columns, Lines where
e Cite No . Relevant Passages or Relevant
Initial Number Code’| Date of cited Document )
Figures Appear
1 0170159654 A1l P017-06-08 Kendrick
2 0130180722 A1l P013-07-18 Dlarte Caro et al.
3 0130299167 A1l P013-11-14 Fordyce et al.
4 20110052423 A1l P011-03-03 [Gambier et al.
5 0030079875 A1l P003-01-05 Meng
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INFORMATION DISCLOSURE

STATEMENT BY APPLICANT
( Not for submission under 37 CFR 1.9%)

Application Number 16597014
Filing Date 2019-10-09
First Named Inventor | Jared OEHRING

Art Unit 3746

Examiner Name Christopher S. BOBISH
Aftorney Docket Number 3746

0170226838

Al

P017-08-10

[Ceizobka et al.

If you wish to add additional U.S. Published Application citation information please click the Add button,| Add

FOREIGN PATENT DOCUMENTS

Remove

Name of Patentee or

Pages,Columns,Lines

Examiner| Cite | Foreign Document Country Kind | Publication Applicant of cited where Relevant Ts
Initial* No | Number3 Code2j Code?| Date PR Passages or Relevant
Document ;
Figures Appear
1
Add

If you wish to add additional Foreign Patent Document citation information please click the Add button

NON-PATENT LITERATURE DOCUMENTS

Remove

Examiner| Cite
Initials* | No

Include name of the author {in CAPITAL LETTERS), title of the article (when appropriate), title of the item
(book, magazine, journal, serial, symposium, catalog, etc), date, pages(s), volume-issue number(s),

publisher, city and/or country where published.

Ts

Non-Final Office Action issued in US Patent Application No. 14/881,535 mailed May 20, 2020

2 Non-Final Office Action issued in US Patent Application No. 15/145,443 mailed May 8, 2020

3 Non-Final Office Action issued in US Patent Application No. 16/458,696 mailed May 22, 2020

4 International Search Report and Written Opinion issued in PCT/US2020/023809 mailed June 2, 2020

5 KARIN, "Duel Fuel Diesel Engines," (2015), Taylor & Francis, pp 62-63, Relrieved from https:/fapp_knovel com/hotlink/

foc/id:kpDFDE00O1/dual-fueal-diesel-engines/duel-fuel-diesel-engines (Year 2015)
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Application Number 16597014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT At Uni
.. nit 3746
( Not for submission under 37 CFR 1.9%)
Examiner Name Christopher S. BOBISH

Aftorney Docket Number 3746

[GOODWIN, "High-voltage auxilliary switchgear for power stations," Power Engineering Journal, 1989, 10 pg. (Year
[1989)

If you wish to add additional non-patent literature document citation information please click the Add button| Add

EXAMINER SIGNATURE

Examiner Signature Date Considered

*EXAMINER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO

Standard ST.3). 2 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind of document by the appropriate symbols as indicated on the document under WIPQ Standard ST.16 if possible.  Applicant is to place a check mark here if
English language translation is attached.

EFS Web 2.1.18 LIBERTY EXHIBIT 1002, Page 712



Application Number 16597014

Filing Date 2019-10-09
INFORMATION DISCLOSURE First Named Inventor | Jared OEHRING
STATEMENT BY APPLICANT At Uni
.. nit 3746
( Not for submission under 37 CFR 1.9%)
Examiner Name Christopher S. BOBISH

Aftorney Docket Number 3746

CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate selection({s):

That each item of information contained in the information disclosure statement was first cited in any communication
from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

OR

That no item of information contained in the information disclosure statement was cited in a communication from a
foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

X any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e){(2).

See attached certification statement.
The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE
A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the
form of the signature.

Signature [Taylor P. Evans/ Date (YYYY-MM-DD) 2020-06-19

Name/Print Taylor P. Evans Registration Number 60506

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.5.C. 122 and 37 CFR
1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you
require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised
that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary; and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to
process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may
result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1.

The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act
(5 U.5.C. 552) and the Privacy Act (5 U.5.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed, as a routine use, in the course of presenting evidence to a
court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the
Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the
requirements of the Privacy Act of 1874, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant
to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of
National Security review (35 U.5.C. 181) and for review pursuant to the Atomic Energy Act (42 U.5.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to
recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this
purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P, EVANS
HOGAN LOVELLE US LLP
608 MAIN STREET, SUITE 4200
HOUBTOMN, TX 77002

| 488 §

NOTIFICATION OF TRANSMITTAL QF
THE INTERNATIOMNAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, O THE DECLARATION

(PCT Rule 44.1)

Drate of mailing

02 JUNZ020

U8, WELL SERVICES, LLC

{day'monthivear}
Applicant’s or ageni’s fils reference
D4T4 58500051 FORFURTHER ACTION  See paragraphs 1 and ¢ befow
Intornational spplication Mo, international filing date
POTAIS2020/023808 {deysmorihyey 20 March 2020
Applicant

When?
search report.
How?
1211 Geneva 20, Switzeriand, Facsimile WNo.:

4. _Reminders

exemination report has been o is 10 be established.
Intemnational Bureau.

imemaetional publication (Rules 20bir 1 and $0bis 33,

date {in some Offices even later);

Within 2

i . The applicant is hereby notified tha the intemstions] seaveh repori and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and stajement ynder Article 12:
The applicant is sntitled, if he so wishes, 1 smend the cladms of the interaationad application (see Rule 48}

The thme Hmit for fling such amendments is normally two wonths from the date of ransmigal of the intemational

Litrestly to the International Bureau of WIPQ preferably through ePCT or on paper to, 34 chemin des Cnlombeties
44122 338 82 70
For more detailed Instructions, see PUT Applicant’s Guide, Internaiiona! Phase, paragraphs 9,004 —

RROURR

The appiicant is hersby notified that ne international search report will be estsbiished and thar the declaration under
Article 17(2)x) to that effect and the written opinion of the Internstional Searching Awhority are transmined berewith.

3, E:} Witk regard to any profest against payment of {an)} additional fes(s) under Rule 40.2, the spplicant is notified that

the protest together with the decision thereon has been transmitted {0 the Internstions! Buresu together with any
request 1o forwand the texts of both the protest and the decision thereon to the designated Offices.

1o decision has been made yet on the protest; the applicant will be notified as soon 85 & decision is made,

The applicant mey subm it cormments on s informal basis on the written epinion of the Internationsl Searching Anthority
it the Internagonst Bureaw. These comments will be msde svailsble to the public afier internaiions] publicstion.
Intexnntional Burzey will send a copy of such comments to 2l designated Offices unless an international pretiminary

The

Shorily after the expivation of 18 months from the priority date, the international application will be published by the
If the applicant wishes to avoild or postpong publicadon, 3 notice of withdrawsl of the inemationat
application, or of the priority cladm, must reack the International Buresy before the completion of the echrical preparations for

Within 19 mentks from the priority date, bt only in respect of some designated Gifices, s demand for intemational preliminary
examination must be filed if the applicant wishes to postpone the entry Bnto the nations! phase until 30 monihs fom the priovity
otherwise, the applicant must, within 29 months from the priority date, perivrm the
prescribed acts {or entey inio the nations] phase before those designaied (ffices. In respect of other degignated Offices, the
thme timit of 38 months (or Ister) will spply even ifno demand is Red within 319 months. For details about the apphicable time
timits, Office by OFfice, see www. owipe.intfpotienfioxisitime imits himi and the PCT 4

lpplicart s Guide, National Chapters.

2 months from the priority date, the applicant may reguest that a supplementary international search be carried
out by & different International Searching Authority that offers this service (Rule 455is.1}. The procedure for raguesting
supplementary international search is described ta the POT Applizant ’s Guide, Intemational Pnawe parsgraphs & 006-8.032,

Warne and mailing sddress of the IBA/US
Bzl Stap POT, Alin: IBAUS

Cormmissionsr Tor Patents

P.O. Box 1450, Alexandia, VA 22313-1450

Facsimile Mo, 571-272-8300

Authorized officer
Bigine R, Copenhaaver

POT Helpdesk: 5T 1-272.4300
Telephone NO. uey oon. 12720778

Form POTASAMZZ0 {(July 2017}
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PATENT COOPERATIOMN TREATY

PCT

INTERMNATIONAL SEARCH REFORT
{POT Asticle 18 and Rodes 43 and 44)

Apphiveot’s or agent’s e reforence FOR FURTHER soo Form POTASALLLO0

047 158.500051 ACTION us well 5g, where applicable, item 5 below.
Internationsl apphication Mo, Imternationsl fling dete (doyimonthiyenr {Eariiest) Priority Dale [day'momthyeor}
POTMAISZ02H0235805 20 Maroh 2030 2} March 20148

Applicant

LS WELL SERVICES, LLC

This international search report bas been prepared by this Intemationa! Ssarching Authority sud is wansmitied to the spplizant
according to Articks 18, A copy bs beieg tansnaitied o the Intemational Bureau,

This mtemational searsh report consists of s jotal of ﬁ- sheeats.

[] i1 is also acconrprnied by # copy of each prior art document oifed in this repor.

t. Basis of the report
&, - With regerd 0 the langnage, the miemational search was carried out on the basis of
{X} the internstonsgl application in the language in which it was Sled.

E:} 3 trangiation of the internstional apphication into which is the langusage of

8 transigvion fwnished for the pwposes of interpational search (Rules 12.2{a) and 23.1{t)).

. m This international search report has been established taking ints sccount the reciificntion of an obvious mistake
authorized by or notifled to this Authority under Rule 81 (Rule 42.65is{a)).

. ;:E With regard o any nuclestids and/nr smine arid sequence disclosed in the internztionsl application, see Box MNo. 1.

2. D Certnin clsims were found unsearchable {see Box Mo, I}

[

; E Unity of invention i Iacking {see Box No. I}

4. With regard to the title,
the text is approved as submited by the applicant.
m the text has basn estnblished by this Authority to read as follows:

5, With regard 1o the absiract,
E the text 15 spproved as submitted by the applisent.
:] the teoxt has been established, sceording to Rule 38,2, by this Authority as it appears in Box Mo, IV, The applicant may,
within ons month frory the date of meiling of this international search report, submit comments o this Authority,
£, With regard 1o the drawings,
5 ibe figurs of the drawings to be publishad with the abstract is Figure Mo, !
% 48 suggested by the applicant.
;T::E a5 sedected by this Authornity, because the spplicant failed (o suggest a fgurs.
:] a6 selected by this Authority, beoause this fgure better chearacterizes the invention.

B i E nonc of the figures is to be published with the abatract

Form PCT/ASAZI0 (st sheet) (January 2015}
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INTERMNATIONAL SEARCH REPORT Internationsl application No.
FOTAIS2020/023808

A CLASSIFITATION OF SUBJECT MATTER

P8 - BR1R 44/00; E21B 43/18; E218 43/25; E218 43/26; E218 47/00; E218 48/00 {2030.01)

CPC -~ BB 4400 E218 45398, B218 43/285; 218 43/28; B218 43/2687; E218 47/00; E21B 48/00;
F215 48/008 (2020.05)

According 1o Internstonal Patent Classification {IPO) oy 1o both pations] classification sud IPC
R, FIPLDS SEARCIHED

Minimum documentation searched {classification system fullpwed by classificaiion symbeis)
Sea Saarch History document

Documentation seavched other than minimur decumeniation 1o the axtent that such documents are inciudsd in the fizlds szarched
USPC - 73718218, 166/250.01; 166/250.1; 186/305.1; 168/308.1; 702111 theyword delimiied)

Flecironic data hase consulied during the international sewrch {name of data base and, where practicsbie, search terms used)
Sas Sesrch History dooumant

C. DOCUMENTS CONSIDERED TOBE RELEVANT

Category® Chation of dosumens, with ndisntion, where appropriats, of the relsvant passages Relfevant o olaim No.
X US 2016/0258267 A1 (STEWART & STEVENSON, LLC) 08 September 2018 (08.09.2046; 8.8 13
— antire document e

1, 4-7, 16, 12

k4 US 2013/0180722 At (SCHLUMBERGER TECHNCLOGY SORPORATION] 18 July 2013 1, 47,10
{18.07.2013) sntire document
R L5 2013/0208167 A1 IGAGFRAD ENERGRY SERVICES ING.) 14 Movermber 2013 £14.11.2013} | 4-6, 12
entirs document
A LS 20110052423 A1 (GAMBIER st a1 03 March 2011 {02.03.2011} entirg documeant 118
A LS 2003/00TEET7E A1 (WENG] 01 May 2003 {431.05.2003) entire document 15
A LIS 2070226838 A IGAS TECHNOLOGY INSTITUTE) 10 August 2017 (10.08.2017) erdire i-18
gooumant
D Further documents are listed in the continuation of Box C. E E See paient family annex.
® Specisi categories of cited dovuments: YT" later dosument published afler the internationsl Hling date or priority
“A"  document defining the gonom! stete of the art which fs not considersd duie end nat in conflict with the application but cited to understand
to be of particular velevance the principls or theory undetlying the invention
“£"  eaglier application or patent but published on or nfter the Imterntions! 2" documsnt of perricwler relevance; the claimed invention canngt be
Hling date considersd novel or canned be considered to involve an inventive

*L” documsnt which may thiow doubis on priority claim{s} ov which is siep when the dovurnent is tken slone
cited o esteblish the publication date of ancther siintion or othey wyn
spacisl resson (g spaeified)

document of parficular relevance; the clsimed inventicn cannot be
considered 1o involve an inventive siep when the dosument is

Q" decument referming to an ors! disclosure, wse, sxhibitien or other combined with ons oF inore other such decumsnts, such combinaiion
HHEans being chvious 1o & person skilied i ahe ant

“P documnent piblished priovto the international filimg dawe b ister than s g

fhe priovity dae Clrimed Socument mesnber of the same patent family

Date of the sotus! completion of the intemations! search Date of matting of the internetionsl search report
11 May 2020 @ gjy N Zggg
Name and mailing address of the ISA/US Authorized sificer
WMall Stop POT, Attnn 1IBAMUE, Comumtssioner for Patents Zlging B, Copanheaver
50, Ade fig, VA 2 14
F‘-,Q, Bax 14880, Adexardria, VA 22313-1450 SOT Hetpdnok BY-273-308
Facsimile No. 571-273-8300 BCT QB SYIAPETYIE

Forrn PCTASAS20 (second sheet) (January 2015}
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PATENT COOPERATION TREATY

Fromthe
IMTERN

TIORAL SEARCHING AUTHORITY

To TAYLOR B, EVANS
HOGAN LOVELLS US LLP

HOUSTON, TX 77002

G083 MAIN STREET, BUITE 4200

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{(FCT Rule 435is.1}

Diate of mading
{desyfmonshiiveds)

072 JUN 2020

Applicant’s or agent’s fls referencs

FOR FURTHER ACTION

0471585000561 See paragraph 2 below
internaticnsl spplication No. Internationsl Aling dete fdamanihiyear) Priovity date /dmvmoenthvyeari
POTAIS2020/023808 20 March 2020 20 hMereh 2019

oPG -
E218 48/008 (2020.05)

infernaitons! Patent Classification (IPC) or both national classification and IPC
ey - E210 44700, E218 43418 E218 43/258; E218 453/28; B211B 47/00; E21B 49/00 (2020.01)

EZ1R 44/00; BE21B 43/18; E21B 43/25; E21R 43/26; E218 43267, £21B 47/00; E218 48/04;

Appliont o WELL SERVICES, LLO

2

FURTHER ACTION

H 2 demand for imemetional preliminary sxamination is made, this opinion will be considered by be a writien opinion of the
Internationel Pretiminary Exmmining Authority (*IPEA”) except that this does not apply where the applicant choosss an Authority
ofher than this one to be the IPEA and the chosen TPEA has notified the Imeraational Purean under Bule 66.15i5(h) that written

Non-establishment of opinion with regard 1o novely, inventive step snd industrial applicability

Rensoned statement under Rule 4358 1()3) with regard to novelty, invemtive step and indusirial spplicability;
citations and explavatisns supporting such stefement

Certain defoow in the Intemational spplication

. Thiz opinion comaing indicaticns relating to the Rlowing flems:
@ Box 1o 1 Basis of the opiaicn
E::E Box Me Il Priodty
: E Box Ne. il
D Box No. IV Lack of unity of invention
@ Box Mo, V
E:] Box No, V1 Cerinin documents cited
E’ Box No. ¥l
L]

Box No. VI Certain oheervations o the interastionsl application

opiniens of this Internations Searching Authority will uot be so considered.

17 this npinion is, 25 provided sbove, considerad o be a wiitten opinion of the IPEA, the applicant i invited to spbmit to the IPEA
& writien teply together, where sppropriate, with amsndments, befors the enpiratdon of 3 months from the date oTmailing of Fonm
POTASAZ20 or hedore the enpiration of 22 months from ths pricrity daty, whichever expires later,

For further ontions, see Form POT/ISAZZR0.

Wame and marling address of the ISAAIS
Mal Stop FOT, AtmiSaus

Comrdszionsr for Palsnds

B0, Box 1450, Alexandds, VA8 22313-14580

Facgimile Mo, 871-273-8300

Date of completion of this opinion

11 May 2020

Aunthorized officer

Biming . Copsnheaver

PCT Helpdesi: 57127243405
POT GBP §71-2T2-7774

Form PUTASARZIT {oover sheet) (Qanuary 2015}
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WRITTEN OPINION OF THE International apphication No.
INTERNATIONAL SEARCHING AUTHORITY

POTAIS2020/323808
Box Nao. | £asis of this opinion
1, With regard to the language, this opindion has been established on the basis ofl
EX} the internstiona! application in the lsnguage in which it was fled.
ij a wansiation of the internationsl application g which is the lsnguage of & transiation

furnished for the purposes of international search (Bulkes 12.3{a} and 23106},

2. E:j ‘This opinion hes been established taldng into accouant the rectificntion of an chvious mistule authorized by or notified w0
this Authority under Rule 91 (Rule 435418}

3. E ; With regard to any nuclestide and/or aming acid seguence disclosed in the tntermations! apphication, this opinion has
peen established on the basis of a sequence listing:

5. 1 E forming part of the intemations! application as fled:
{:j in the form of sn Annex C/8T2S text file,
D on paper or in the form of an image fle.

. i :E furnished jogether with the intemnationad spplication under PCT Rule 13ser. 1{a) for the purposes of intsmational
search only tn the form of an Annsx C/8T.25 text fils,

c. i:_:} furnished subssguent to the internationsl filing date for the purposes of international search only:
{1 in the form of an Annex OfST.25 text file (Rule 13ter 1{a3).

'Ej on papex oF in the form of an mage Sle (Rule 134er. 1(b} and Administrative Insiructions, Section 713}

4, E:} 1 addition, in the case that more than ope version or copy of a sequence Usting has been filed or furnished, the reguired
statements that the information in the subsequent or additional copies is identical to that forming part of the application a5
filed or does not £o beyond the application ss fled, a8 approprisie, were farnished.

3. Additipral comments:

Forig PCTAS ALY (Box Na. 1) (January 2015}
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WRITTEN GPINION GF THE [nternationat application No.

INTERNATIONAL SEARCHING AUTHORITY POTAISR020/023808

Rox Mo V Ressoned statement under Rule 43645.1{a)() with regard fo novelly, inventive step and indusirisl applicability;
citations and expianations supporting such siatement

1. Statement

17, 10-12, 14, 18

MNovelty (N} Clatmns YES
Claims 88,13 N

tnventive siep {18} Claims 2.3, 14, 14, 15 YES
Claims 1, 4-10, 12,12 N NG

industrial apphicability (IA) Claigas - - 118 YES
Claims Nope -~ - NO

2. Cistons snd expizastons:

Clatme &, B, and 13 lack novelly under POT Adicle 33{2) as being anticlpatsd by Stewart & Stevensen, LLC thersinaftor Stowart &
Stevenson).

Ragarding Clsim &, Stewart & Stevenson disclosss a method for regulsting ons or mors pumping rates of an siectrically powersd hvdraulic
fracturing pump system {#ile, "an embodimsnt includaes a method for somputationat contral of the speeds of the AC motors such that
hydraulic fracturing design parameters, amonyg thess baing injection rate and pressures, can be aulomaticaily achisved. Using this
mathod, an oparator can anter a largst injection mie and infection pressure imi, or alternatively...”, parg. [8105]), comgrising: receiving a
dgastred pumping rats for & first pump (g Target is tha targst iInjsction rate”, para. {0115]); determining a currant pumping rate of an
adjaceni or opoposits sscond pump {7g s the measured injection rate”, para. 31161 g {current pumping rate) can be destermined for any of
ths pumps in the group of pumps); determining & differancs betwsen the desirsd pumping mte and the current pumping rate (g Eror is
the injection rale eror defined as g Limit- g when in auto pressure contrest and defined as g Targst - g when in auto rats sontrol”, para.
1181 is within a threshold amount ("As Hustrated in FIG8. 188 and 158G, a first step 10404, 1040b of calculating the ervor values is
imptementad followad by a next step 1080a, 1050 of determining whather the measured pressurs or measured injaclion rte excesds 2
tolerance value in addition to the target injection rate or & target pressure, depending on whethar aulo rate or aulo prossure is sslected, for
daetarmining whethar injsclion rate should be decreased foliowing the docrease injection rate moduls of FIG, T5E. If not, the measured
prassurs of the mesasured Injection rate is comparsd 1o the pressurs mit or injsction rate Emit and the mit minus the tolerence valus o
daterming whethar the velue falls within a "do not exceed” band in & next steg 10803, 1080, if vas, the current Injection e is
mairdained. If not, the mssswred pressurs o the msasursed inisction rete s comparsd with the pressure Hmit or the injsction rats Bmil,. 0
determing whethsr the injection rate should be increased foliowing the increase injection rate module of FIG, 180°, para. I8117]); appiving
an adjustmant {o the desired pumping ratg ("Referring to FIGS. 180 and 15E, an increass injection ratg moduls or a decresse injsction
rate moduls is Hustrated, respectively, for determining which pump 1o increase the injection rate for and the valus of the change in
revolitions par minuts {RPM) for ths selected purmyp,..., 0 the next operations 12004, 1200k, the pump for which the injection rate is
increased or decreased is salacted, in a preferred ambodiment, the processing algorithm of the system control unit seeks 1o maximiza the
efficiency of the overall system operation,...”, para. {0118,

Regarding Clalm 9, Stewart & Stevenson discloses the method of claim 8, and furthsr comprising: detsrmining the diferance batwean ths
desired pumpling rate and the curent pumping rate exceesds & thrashold amount {7g Emror Is the injsction rate eror defined as g bimit~ g
when in auto pressurs control and defined as g Target - g when in auto rate control®, para. [0 1161 and modifying at least one of the
currsi pumping tais or the desired pumping rats ("As Hiustrated in FIGS, 158 and 15C, a first step 1040q, 10400 of caiculating the smor
valusns s implemeniad followsd by & next stsp 1050a, 10500 of determining whsthser the mszsured prassure oF measured inlection rsie
gxeeeds & tolerancs value In addition to the target inlaction rate or 8 lamget pressure. depending on whethar auto rate or aulo presswre is
salacted, for datarmining whethsr injection rate should be dacreased folfowing the decreass injection rate module of FIG. 18E. I noy, the
maasurad pressure or the measurad injection rate is comparsed to the pressure imit or injeciion rats imit and the fimit minus the lerance
value o determine whether the value falls within a "do not excssd” band in 8 next step 1080a, 10800, If ves, the current inlection rale is
maintsinad. If not, the messured pressure or the measured Injection rats is compared with the pressure Bmit or the injectien rate im0
datermins whether the injaction rate should be increased following the increase injectionrate module of FIS. 18D°, para, D171

Regarding Claim 13, Stewart & Stevanson discioses the method of claim 8§, and further discloses wherein information Is transmitted from
the one or mors pumps from respective sensors (M this example, a8 hydraulic fractuning pump 710a may include a pressure ransmilter
that provides a signal for the pump discharge pressure. Ths pump discharge pressure s displsysd ooally and remaotely at the systam
contral unit 887, pars. [008Z].

Formn PCTASAZET (Box No. V) (January 20135}
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WRITTEN OPINION OF THE Intemational application No.
INTERNATIONAL SEARCHING AUTHORITY BTSN3 380D

Supplemential Box

in case the space in 8ny of the preceding baxes is not sufficient,
Continuation oft

Claims 1, 7, and 10 lack an inventive step under PCT Article 33{3) es being obvicus over Slewart & Stevenson, LLT {hareinafter Stawart
& Slevenson; in view of Schiumbergasr Technology Corporation (hersinaftar Schiumberger),

Regarding Clalm 1, Stawart & Stavenson disclosss a method for regulating a pumping rate of an sisciricsily powersd hvdraulie fracturing
purpe (e, “an ambodiment inciudes a method for computationatl control of the speeds of the AL motars such that hydraulic fracturing
dusign parsmaters, among thess being injection rate and pressures, can be automatically schisved. Using this mathod, an operalor ean
enter 8 targs! injaction rate and injection prsssure Bmit, or altsmatively,...”, pars. [0108]) comprising: recaiving 8 rate Bmit for one or
morg pumps {"g Limil is the injection rals §mit", pars. {01187}, determining a desired pumping rais for the one o more pumps {'g

Target s the tergst injection rate”, para. {0118]) determining a current rate of the one or mors pumps g is the measursd injsction rate®,
para. {116]): somparing tha desired pumping rate to ths current rate {*g Brror is the injection rale error defined as g Limit ~ q when in
aute pressurs contrel and defined as g Targset - g whan in auwio rate control®, para, {01161 determining, based at least In pari on the
cornpanison, an adiustmant 1o the curent rate; deteraining ths adiustment doss not exceed ths rate limi; and applying the adjustment to
the current rate of the one of mere pumps (As Hlustraisd in FIGS. 158 and 180, a first step 1040a, 1040k of calculating the smor values
is impleneniad followad by 8 next sisp 1050a, 10500 of determining whather the measured pressure of massured infection rats excesds
a wleranca value in adoiton 1o the targst injection rats or & target prassure, depending on whether auio rate of aule pressurs is selacted,
for determining whether injsction rats should be decrsased foliowing the decrease injection rate moduls of FIG. 1SE. I not, the mesasurad
preseurs o the measursd injoection rats is comparsd 0 the prassure Hmit or injection ratg fimit and the limit minus the tolerance value to
detarming whether the valus falls within 8 "do not exceed” band in a ned step 1080s, 10680k, ¥ yes, ths cument injection rate is
maintained, I not, the measured prassure or the measurad injaction rate is comparsd with the pressure imit or the injection rate Bmit,.. to
determing whether the injection rale should be increased following ths increase inection s module of FIG, 1807 para. {1471

Stewarnt & Stevenson falls to explichtly discloss receiving a step rate limit for one of more psmps, the step mite imil coresponding o ot
femst ong of 8 minimum step raie or a maximum step rats.

Schiurbesrger, in ths fsld of step rate test procedurs in the fractusing process {para. D025, teaches measuring 8 siep rate Hmit for one
or more pumps, the step raie Hmit corresponding to 3t isast ane of 3 minimum step @is or 8 maximum step raie ("Referrdng generally 1o
FIG. 2, the frecturing process may nvalve pumplng the injaction fuid, 8.9, waler or ancther suitable fluld, in 2 "step raie test™ procedurs
fufowead by the flow back...., The step rate tast procgdure includes a serss of succassively highser injaction rales for which pressure
vatues are read and recordad 8t each rate and time step 46, 25 flustrated in FIG 2. In FIG. 2, 3 piot of injection rales and the
corresponding stabilized pressure values are graphiceily reprasented as a constant siops straight fine 48 °, para. {3025%; g, 2 shows the
PRaXimUm pump rale during the step rate test).

fwouid have baen obvious o one of ordinary skill in the art at the {ima of the Invention (o modify Stewart & Stevenson with the tsaching
of Schiumberger for the purpese of measwing the Bmiis for the pumping rats and therapy finding the formation or breakdown points
associated with the infection rates {para, {0028} of Schiumbergar).

Regarding Claim 7, modifed Stewart & Stevenson discloses the mathod of clabm 1, and futher discloses whersin information is
fransmitisd from the ane of more pumps from respective sensors {Min this example, a bydraulic fracturing pump 710a may include &
pressure transmitier that provides a signas! for s pump discharge presswre. The pump discharge pressure is displayed locally and
ramoisly at the systern control unit 8580°, para. (OO,

Regarding Claim 10, Stewarl & Siavenson disclosas the method of cisim 8.

Stgwart & Sievenson fails to gxplicitly disclose determining 2 step rale for the first pump.

Schivmberger, in ths fisld of step rate test procedurs in the fracturing process {para. 10025]), teachss determining a step rate for the first
pump ("Referring gensrally to FIG, 2, the fracturing process may inveive pumping the injection fluld, 8.g. water or another suilable fuld, in
a "step raia test” procedurs {ollowed by the Row back,.. The step rate test proosdure includes 8 saries of sucoassively higher injsction
rates for which pressure values are read and recorded at sach rate and tims step 46, as Hlustrated In FIG. 2. iIn FIG. 2, 3 plot of Injection
ratas and the-corresponding stebilized. pressure values are graphically represented as 8 constant slops straight line 48 *, para. {025}

it wotsld have baan obvious to one of ordinary skill in the art at the time of the invention to moadify Stewarn & Slevanson with ihe teaching
of Sohiumberger for the purpose of measwing the Hmits for the pumping rate and thereby tindding the formation or breakdown poings
associated with the injection rates {pars. [0025] of Schiumbergar].

Claims £-6 1aok an inventive step under PCT Articls 33{3) 25 being obvious over Stewant & Stevanson, LLE (hereinafter Stewsarl &
Sisvanson} in visw of Schiumberger Technology Corporation (hareinafter Schivmberger} and Gastrac Energy Services ine. {(hereinafier
Gasirac Energyl.

Ragarding Claim 4, modified Stewart & Stevenson discluses the method of claim 1.

Stewart & Stavenson falls to explicitly disclnss wharein the desired pumping rate coresponds 10 3t 12331 8 fraction of & desirad overal]
pumping rate for & group of pumps.

Gasirac Energy. in the feld fraciiing method (sbstract), leaches wherein the desired purmping rate comesponds to al least 8 fraction of 8
dasired overall pumping rate for a group of pumps {"A first stream of LPG and gelling sgent may be pumped with first fras pressurs pump
18, A sscond stresm of lubnicated proppant may be pumped with second frac pressurs pump 18,.,The first stream and the second
stresm ars sombined within welihesd 32 inte a combinsd stream (FiG, 2), In some cases he ratio by volume of the first stream to the
second straam is betwesn 811 and 1.9, although other ratios may be used.. The method may be conbrollad using one of mors controilers
such as command santer truck 58 (FIG. 1). Truck 80 may be connected wirelessly or by wired connection o control one or mora or aff of
the cperations of e frac compoenents discussed herein”, para. [BO400.

T wouid have bzen ebvious fo one of ordinary skiff in the art at the time of the invention to modify Stewart & Stevenson with the teaching
of Gasfrac Energy for the pumsse of providing multiple supplies to the frac pump and thereby increasing the job size performsd by tha
frases pump (para. [B041] of Gasfrac Energy).

Form PCTASASXT (Supplemental Box) (Janwary 2015)
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Ragarding Claim 5, modified Stewan & Stevenson disclosss the method of cgim 4.

Stewart & Stevenson falis o explicitly disclose whersin at least two pumps of tha group of pumps operates af a different pumping rate.
Gasfrac Ensrgy, in the field acturing method {abstract), teaches wharein at isast two pumps of the group of pumps operatss at a
different pumnping rate ("4 first stream of LPG and geliing agent may ba pumped with first frac pressure pump 18, A setond strearm of
hibricated proppant may be pumpad with second frac pressure pump 18, Ths first stream and ihs second straam am sombined within
walthead 32 into & combined stream {(FIG. 2), In some cases the ratio by volume of the first stream o the sscond siream is between 811
and 1:8, sithough other ratios may be used. ... The malhed may be controlled using one or mors controliers such as command center
truck 50 {FIG. 1). Truck 50 may bs connecised wiraleasly or by wived connaclion {o contro! one or more or aft of the operations of the frac
cormpanants discussed herein®, para. {0401}

i would have been obyvious 1o one of ordinary skill in the art 5 the tms of the lnvention o modify Slewart & Stevenson with the tsaching
of Gasfrac Enargy for the purposs of providing muitiple supplies o the frec pump and thersby increasing the job sizs performed by ths
frac pump {para. {#041] of Gasfrac Enargy. :

Reagarding Claim 6, modified Stewart & Stevenson disclosss the method of claim 4.

iowart & Stevenson fails (o gxplicily disciose wharain at least two pumps of the group of purmnps havs differsnt adjustments.
Gasfrac Enargy, in ths fisld fractudng msthod {sbstract), teaches whereln at lsast wo purps of the group of pumps hava different
adiustmaents (A first straam of LPG and gsfling agent may be pumped with first frac pressure pumip 18, A sscond sirsam of ubricated
proppant may be pumped with second frac pregsure pump 18,., The first stream and thy second stream are comibined within weithead 32
inte & combined stream (FIG. 2}, in some cases the ratio by volume of the first strearm o the second stream is babtwsen 911 and 1.9,
aithough cther madios may be usad. ..., Ths meathad may ba controtied using ons or mors conirollers such as command center truck 50
{FIG. 1} Trusk 54 may be connscied wirslessly or by wired sonnection to control one or mare of all of the operations of the frac
womponents discussed hersin”, para. {00407; this shows that ths adjustment rate for first frac pressure pump 16 and second frac
oressure pump 18 are different).
1t wonld have baean obvicus o one of ordinary siill in the art at the time of the invention to madily Stewart & Stevsnson with the teaching
of Gasfrac Engrgy for the purpose of providing multinls supplies 1o ths frac pump and thereby Incrsasing the job stze performad by the
frac pump {para. [0041] of Gasfrac Ensrgy).

Claim 12 lacks an inveniive siep undser POT Articls 33{3) as baing obvious ovar Stewart & Stevenson, LLC (hereineftar Stewart &
Stevanson) in view of Bastac Ensrgy Services inc. {(hersinafter Gasiras Bnemgy}).

Ragarding Clsim 12, Stewart & Stevenson disclosss ths mathod of claim 8.

Steweart & Stevenson falls to sxplicitly disclose wherein the dasirsd pumping rale corasponds o al least a fracltion of & desirsd overal!
purnping rate for & group of pamps,

Sasfrac Energy, in the field fracturing method (abstract), i@aches whersain the desired pumping raie corresponds 1o 3t least & fraction of a
gesired overai pumping rate for @ group of pumps ("4 first straam of LPG and geling agent may ba purmiped with first frac pressure pump
18. & sscond stream of lubricsted proppant may be pumped with second frac pressurs pump 18,..,Ths first stream and tha sacond
straam are combinsd within walihead 32 into a combined straam {FIG. 2}, in some cases the ratis by volume of the first stream to the
sacond siream is between %1 and 1:8, although other ratios may de used..The method may be cordrofisd using one or mors controliers
sich 85 command center ruck 50 (FiG, 1), Trusk 58 may be connected wirsissely or by wired connsaotion to contral one or more or alf of
the oparations of the frac componants discussed herain®, para. [DO40)

i wostld have bean obvious 10 one of ardinary skiil in the art at the tine of the nvention i modify Stewart & Stevanson with he teaching
of Gasfrac Energy for the purpsss of providing multiple suppiies 1o the frac pump and thershy inoreasing the job size performed by the
frac pump {para. [D041] of Gasfrac Energy).

Cialms 2, 3, 11, 14, and 15 mesat the criterla sal out in PCT Article 33{(Z2}-{3}, because the prior art doess not teach or faity suggest:

Regarding claim 2, the prior arl of record, individually or in combination, does not teach or faify suggest, further comprising: determining
a damage accumuistion rate for the oneg or more pumps; and determining the damage accumiiation rate is below a threshold,

The following prior ant is mads of recond to support and further define the reasons that caim 2 meels the oriterls sel out in PCT Ardicls 33
EHEE

Gambier st al. {vereinafier Gambier) discloses determining 8 damags accumuiation rate for the ong or mors pumips (*ln & firther
ambodimernt, 2 method, comprises; attashing a sersor (o a pump body comprising a plston bore, an inlest bore and an outlet bore,
whensin ths sensar comprises one o more for tempemniure, prassure; accalaration, inclination, humidity, light, density, vissosity, Bow
rate, chemical composition, strain, deiormation, posiiron decay, acoustic emission, Barkhausen noise, accumuialed fatigus damegs or a
combination thereof™, para, {00311,

Howaver Gambier falis (o discioss delermining the damage accumuiation rats is halow a threshold.
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Regarding clalm 3, the nrior art of record, Indhidually or In combination, does nat t=ach o fairdy suggest, furthar comprising: determining
a damage accumulation rate for the ong or mors pumpes; detormining the damage accumulation rete exceeds a8 threshold; and
transmiting a waming.

The following prior an is made of reoord fo support and further define ths reasons that oleim 3 mesis the oriteriz sat out in PCOT Article 33
@r(3)

Gambisr discioses delermining a damages acounmulstion rate for the one or more purmps ((in & further embodimant, 8 method, comprisas:
atiaching a sensor {o & pump body comprising a piston bore, an inlet bors and an outlet bors, whersin the sensor comprises one or more
for tempersture, pressure, accalsraiion, inclination, humidity, ight, density, viscosity, flow rate, chemizal composition, strain, deformation,
positron dessy, atoustic emission, Barkhausen noise, accumiiatad fatigue damags or a combination therecf”, para. [LO3I).

However Gamnbler fafls fo disciose detsimining the damage accurubation rats sxosads a threshokd; and transmiling 8 waming.

Ragarding clatm 11, the prior at of recé:‘d, rvcdividuatly ‘\er in combination, does notteach oF Teirly suggest, whersln the step rate is based,
at fsxst in part, on 2 pump spead, cranksha® mpm, or eriticat plunger speed.

The following price art is made of recond © support and further define the reasons that ciaim 11 meets the criteria set out in PCT Arlicls
33{@H{33:

Schiumbarger discloses measuring a stop mie limit CReferring generally to FIG, 2, the frachuring procsss may invelve pumping the
injection fuid, .. water or another suitable Huld, In a "step rals lesl” procedurs followed by the Sow back,.... The step rais test procedurs
includes = series of sucosssively higher injection rates for which pressurs valuss are read and recorded af each rals and time step 48, s
flustrated in FiG. 2. In FIG. 2, a plot of injeckion rates and the comesponding stabilized pressure valies are graphically reprasenied as a
constant slope straight line 48 °, pamm, [D025); fig. £ shows the maximam pump reie during the siep rate tesf).

However Schiumberger fails o discloss whersin the step rats s based, stisast in part, on a pump speed, crankshafl mm, or ortical
plungsr speed.

Regarding clalm 14, the prior art of reoord, individually or in combination, does not teach or fairy suggest, further comprising: determining
& damage accumulation rate for the first pump; and determining the damage acoumulation rate is beiow 2 damage threshokd,

The toliveing prior anl is made of record to support and further defing the reasons that dlaim 14 maeeis the oriteria sel out in PCT Arlicls
332331

Gambler discloses determining a damage accumulation rals for the first pump (®in 8 further embediment, & method, comprises: attaching
& sensor f0 a pump body comprising a pision bore, an inist bore and an outlst bors, whsrein the sensor comprises one or more for
termparature, pressurg, aceelaration, inclination, humidity, light, densily, viscosity, flow rale, chemical composition, sirain, deformation,
postron decay, scoustic emission, Barnthaussn neoise, accumulated fatigus damage or a combination thereof, para, {3031]).

Howsvar Gambier fails © disciose detemmining ihe damage accumisiation rate is balow a damage threshold,

Ragarding claim 15, the prior arl of record, individually or in combination, does not teach or fairly suggest, further comprising: determining
2 damags acoumuiation rale for the first pump; dearmining the damags sccumulation rate excesds 2 damage thrashold; transmitling 2
Warning.

The foliowing prior art s made of record to suppot and further define the reasons that claim 15 meels the critera set cut in PCT Articls
33{23{3)

Gambier discloses further comprising: determining a damsge accumulation rale for the first pump (®in a8 further sembodiment, & msthod,
comprises: attaching 3 sensor o @ pump body comprising 2 piston bore, an infet bors and an outlet bore, whersin the sensor cormgrisas
one of more for lemperature, pressure, sccslsration, inclination, humidity, ight, densily, viscosily, fiow rale, chemical composiiion, sirain,
deformation, posivron dacay, scoustic emission, Barkhausan noise, accumuiazted fatigus damage or a combination thereol™, para.
100317,

Haowaver Gambier fails o discloss determining the damage scoumulation rate excesds a damags threshold; transmitting a warning.

Cigimns 1~15 meel the oriteria sat out in PCT Articke 33{4}, and thus have Industrial apphosbility because the subject matter slaimed can
e made or used in industry.
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Limited Classification Search

The Patent Analyst performed a limited classification search within the following US, PG, GPG,
ECLA, or F-Term classification areas:

CPC Class/Subclass{es) E218 44/00; E218 43/18; E21B 43/25; E21B 43/26; E21B 43/287;
E218 47/00; E21B 48/00; £218 48/008 (2020.05)

IPC (8} Class/Subclass{es) E21B 44/00; E21B 43/18; E218 43/25; E218 43/26; E218 47/00;
E218 48/00 {2020.01)

U.8. Clase/Subclass{as): 73115218, 188/280.01; 186/250. 1, 186/305.1; 188/308.1, 702/11

See Global Search Results.

Giobal Patent Literature Text Search

The Patent Analyst performed the following global text search, which was not limited by
classification but may or may not have been limited by other oriteria:

Guestel Orbit: htlpsfhwww. orbit.com

# Search guery Results
4 { {"US WELL SERVICES"YNPAN OR "MATLIN & 48

ACQUISITION"YNPAN OR ("USWS FLEET 10"¥NPAN OR

{"USWS FLEET II"VNPAN}
2 1 AND ((FRACTUR<) 50 (PUMP+}} 38
3 3 AND ({(PUMP+ 3D (RATE®) 4
4 1T AND ((BTEP+) 3D [RATED
5 1 AND {{PUNIP+] 8D (RATE?) 5
g {USS8TOZITRIPN %
7 LWCITBF NOSOQURCE 83 6 1 RANKED 312
8 7 AND {{FRACTUR<) 5D (FUNIP+Y) 54
8 7 AND {(BTEP+) 3D (RATE?) i
10 {USEC08044YPN 4
11 CITBF NOSOURCE 38 10 1 RANKED 187
12 11 AND ((PUMP+) 3D (RATE®) 18
13 {US20130308322)PN 4
14 -CITBF NOSCURCE 88 13 1 RANKED 37
18 {US102847 32PN 4
18 {WOZ2017201528 OR USS813483)/PN P4
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7 CCITBE NOBOURCE 88 18 I RANKED 2
18 LCITBF NOSOURCE 88 18 1 RANKED 30
1% {US20180250114V/PN §
20 CCITBE NOSOURCE 85719 1 RANKED 397
24 20 AND [{STEP) 3D (RATET) 0
22 20 AND (FRACTUR®} 106
23 27 AND ({FUNP+) 8D (RATE?}) 17
34 | (EP3265218)/PN 7
38 CITBE NOSOURCE 88 24 1 RANKED 28
36 | (US4192162 OR US20130180722 OR WOZ00314524)PN 3
77 LCITBF NOSOURCE 8§38 38 1 RANKED 38
8 (WOZ00314524)PN i
28 _CITBF NOSOURCE §§ 28 1 RANKED 37
30 (USS027641 OR US8863833 OR USB450704 OR US8210257 5
OR US20120150518/PN
3 _CITRE NOSOURCE 83 30 2 RANKED 38
33 {US508E521 OR USH182187 OR (84372580 OR US8785278 5
OR USB284015)PN
i3 CCITBF NOBOURCE §§ 17 {RANKED 1%
34T 830140787043 OR USTEE8533VPN 2
35 COTTBE NOESURCE 88 341 RANKED 14
38 {UB105638487/PN i
37 {(WOZ017201526 OR US5050874 OR WO2003145244PN 3
38 _CITBF NOSOURCE 88 37 3 RANKED 37
38 CITBF NOSOURCE S8 37 2 RANKED 3
40 {USE384015)/PN 3
&1 [{{PUMP+) 30 (RATE?)] AND ((FRACH 3D 3878
(PUMP+)THAB/CLMSITX
&3 4T AND ((STEP) 20 (RATETH 42
43 (WC2019217480) /PN i
44 -CITBF NOSOURGE S8 43 1 RANKED 5
Z5 T ET AND ((DEGIR+) AND ((PUMPL 30 (RATED) 374
45|47 AND ((CURRENT) AND ((PUMP®Y 3D (RATEND 158
&F T EEAND 8 56
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{RATE?I

48 {{{FRAC+) 3D {PUMP+) AND ((STEP) 3D 668
{(RATENVTVARICLMSITX
48 48 AND ({(PUMP+) 5D (CONTROL+Y) 119
50 48 AND (+PROCESS+} 88
51 WOR0I8128178NPN %
52 .DITBF NOSBOURCE 58 511 RANKED 8
53 {WO201703501 VPN 4
54 CITBF NOBDURCE 5% 53 1 RANKED £
55 {{{STEP) 3D {(RATE?)) AND (TEST?)) AND ((FRACTUR+) 3D 141
(PUMP+BYTHAB/CLMSITX
&8 58 AND {{FLOW+) 30 {RATE?) 43
87 (WORDT7201528)PN 1
58 CITBF NOSOURCE 88 57 1 RANKED 2
58 {{{FRACTUR®) 8D (PUMP+)) AND ((FLOW+) 3D 4836
(RATE?NYTUAB/ICLMETX
80 &8 AND ({DESIR®) 3D (RATE?Y 47
&1 59 AND ({{ADJUST+) OR (MODIFY+)) 8D ((FLOW+) 3D 78
{RATETIN
§2 81 AND ((CONTROL+) OR (+PROCESS+Y) 72
53 62 AND (THRESHOLD) 4
&4 81 AND (({MAX<s) OR (MIN+)} 50 (LIMIT+) 3
§8 {USBRTSS14YPHN 1
88 CITBF NOSOURCE 88 85 1 RANKED 15
&7 {WO201735557 OR USITOES32)PN 2
68 CITBF NOSOURCE 88 &7 SET 17
&9 {{REGULAT+) BD {{PUMP+} 3D {RATE?))) AND £9
HFRACTURS: 5D (PUMP+THABICLMSITY
70 (({DIFFERENGH) 5D (RATE?)) AND ((FRACTUR=) 5D 214
(PUNMP=WTHABICLMSITX
71 70 AND (THRESHOLD<} 3
72 70 AND ({PURP+) 503 (RATETY 33
73 {EP328521BYPH 1
74 CITEBF NOSOURCE 88 73 1 RANKED z8
75 {({{FRAT+) 50 (PUMP+)) AND {{PUMP+) 3D (RATE?))) AND a28
(THRESHOLDOWTHABCLMETX
78 75 AND ((CONTROL+) OR {(+PROCESS+)) 732
77 76 AND (({ADJUST+} OR {MODIFY+)} 8D {{(FLOW+) 3D 5%
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78 75 AND ({TARGET+) 8D (RATETH 18
78 WDE018125176)/PN %
BT CCITBF NOSOURCE 88 761 RANKED 8
&4 ({ERACT] 50 (PUMP+Y AND ({PUNP+) 3D (RATED)) AND 1728
(TARGET+I/TUABICLMEBTY
82 81 AND ([{ADJUST+) OR (MODIFYS1) 80 ((FLOW 3D 74
(RATETIN
83 (BB2ED0T0VECL 1304
B4 (16B280100WPCL 320
85 {(166305100FCL 1664
&6 (166308 100)/PCL ‘ 1258
87 (702011 ¥PCL 820
&8 (073162180)/PCL 264
8% 83 OR 84 OR BS OR 86 OR 87 OR 68 5237
S0 $8 AND (({PUNP+] 3D (RATET) AND ((FRAGH) 3D 25
| {PUMPBD
89 88 AND ((FRACH) 3D (PUMP+) 348
33 51 AND ([ADJUST+) AND ((FLOW} 30 (RATE?H) 7
33 81 AND ({ADJUST+] AND ({PUMP) 3D (RATE?I) g
G4 55 AND ((WELLBORET) OR ((WELL) 30 (BORE 1)} 2578
85 §4 AND ({ADJUST+) AND ({FLOW+) 30 (RATETI) 88
) 89 AND [[{ADJUSTS OR (MODIFVS 8D FLOWST 3D 3%
(RATEDD ,
37 88 AND ((MEASURS) 8D ((PUNP+) 3D (RATER g
98 85 AND ((DESIR) 80 ((PURMP+) 3D (RATETI 16
38 88 AND ([COMPARS) 8D ({({PUNP+) OR (FLOWS 38 17
(RATE?D
TR0 RE ARND (PUNBT IR [RATER) i1
104 | B AND [[INCREAS) 80 ((PUMBY 3D [RETETW 1%
102 | (LUS8417480 UK LUBRYTA8T 21PN %
163 | 55 AND ((INTTIALY) 80 ((PUMP®) 3D (RATET 3
T84 (USZ0120198358 OR US20140074338 OR LSE5368118 OR 5
US20440251623 OR USZ01501S2 17PN
{88 EITBE NOSOURCE 858 104 2 RANKED 55
§66 TS S0 4008088Y OR USE0050956447eN 3
107 | (E21B-04325 PO 4768
108 | (E210-043/280PC 11280
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109 | {E21B-040/00MIPC 13287
190 | (E21B-047/00H1FP0 20462
11 T{EZ{B-0aa/Tayipg 1240
192 | (E21B-045/00MPC 13287
T3 T{ES{B0I4I0VIES 6824
1947907 OR 108 OR 1080 OR 110 OR 111 OR 112 OR 113 45537
I8 T4 AND ((WELLBORET) OR ((WELL) 3D [BORED 13438
1187 | 115 AND [[FRACY) 30 (PUNMPYY) &84
F97 116 AND ({PUMPS) 3D (RATEDY T
118 | 114 AND ((STEF) 3D (RATET) 163
T8 | 118 AND (PUMP+) 52
120 | 114 AND (({PUMB+) 3D (RATE?)} AND {[FRALCY) 30 147

(PUMP+)}
F29 | 120 AND ((ADJUST+) AND {FLOWS] 30 (RATER)) 10
122 | {US20160258267 PN i
123 | LCITBF NOBOURCE 88 122 1 RAMKED E
124 | 115 AND ([{ADJUST+) OR (MODIFY+)) 8D ([FLOW+} 3D 104

{RATE?IR
128 | 124 AND ((FRACY) 30 (PUNP) ;
126 | 114 AND ((FRAG+) 3D (PUME+) 1424
737 726 AND ((TARGET+) 5D (RATET 4
128 | (US2014027772 OR US20140027772 OR UBBT74872 OR 4

US20170226842 OR US20150120210)FN
128 CITRE NOSGURCE $8138 4 RANKED 183
{38128 AND ((FRASY ID (PUMBES 1B
137 114 AND (({STEP) 30 (RATES)) OR [RATEDV 3O (FEETH) 458
1327 T 437 AND ((FRACH) 30 (PUMPY %
133 | (WOZD18125176)/PN 5
134 | ..CITBF NOSOURCE 88 733 1 RANKED 8
155 | 118 AND {(DAMAG+) B0 ((RATE?) OR (FLOW™) OR 113

L NJEST )

{38435 AND ((FRACY) 3D PUMPYY g
137 | (UB4192182 OR US20130180722 OR USEETALEIFN 3
138 | .CITBF NOSOURCE 85 137 3 RANKED )
135 | 118 AND ((SENSORT] 5D (TRANSMITH) §
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{80 T USSR AR 3
141 LCITBF NOSOURCE S840 RANKED 78
142147 AND [(SENSORDY B0 (TRANSHITY) 7
T43 T AND LRI SR THRESHOLBY 67
144 | (WO2G18215763)PN

148 | .CITBF NOSOURCE 88 144 1 RANKED 4
1487 USe8R34ET RN

§47 T EITEBE NOBOURCE §8 148 T RANKED 86
148114 AND [IDATAY 8D [TRANSMITS PRER
148 1148 AND [[PUNPS 50 (SFNECRT) 84
180T SIS TIETIERN 3
181 T CITBR NOBOURTE S8 1S5 T RANKED 27
182 | 114 AND ((DAMAGY) 8D (FUMPTH i
153 | 152 AND ({THRESHOLD) OR (LIMIT+)) 38
VB4 {ERBIO4NEECEE 1217
188 T (EZR04EEAVEEE &520
188 | (EZ1B-D43287VERT 3679
157 | (E21B-049/00VCF0 EBTY
158 | (E21B-04S/00BNCPC 83
188 | (E218-047/00VCP0 T
180 | (E21B-044/0000P0 I
181 | (E215-043/18Y0P0 4723
182 | 154 OR 158 OR 156 OR 167 OR 158 OR 159 ON 100 OR 161 25780
183182 AND ((WELLBORE?) OR (WELLY 30 (BORE™ 5181
184 | 163 AND ({DAMAGY) 8D (ACCUMULAT) §
188 (WO EG{TE0T 4PN i
188 | _CITBF NOBOURCE 88 185 1 RANKED 57
167 U6 AND ({DAMAG) 5D (ACSURMULAT} 8
168 | 163 AND ((FRAC+) 30 (PUMP+Y 581
168 | 168 AND ({(PUMP+) 3D (RATETY 73
778 | 163 AND ({BTEP)} 3D (RATETYH 58
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171 | (USBETAGE3VPN E
73T CITBE NOBOURCE 889 W RANKED 38
174 | 162 AND ((FRACY) 3D (PUMPTY D
THETITAND ((STERY S0 [RATERY E?
$78THTY AND ((PUMPY) 80D (SENSOR™Y 28
TF6 | 173 AND ((DATA} 8D (TRANSNIF 20
77 1183 AND ((DAMAGH 8D (PUNPYY A0
178 | 173 AND ((DAMAGS) 50 (PUMP?) 17
179 | 182 AND ((DAMAGH 50 ((RATE?) OR (FLOW OR R
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(RATE?I
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Google Patenis: hitps:/ipatenis.googia.com
# Bearch guery Resulls

1 {reguiating pumping rate}{fracturing pump¥step rate 2,520
Emi{ pumping rate}{comparing the rates}{adjusting pumping
rate{damage scoumuiationidhrashold)

2 (atap rate testing}{fracturing pumpi{siap rale hmst)&pumpmg 2,840
rate{desired rate){adiusting pumping rate)well boreYdamags
accumulation)

3 {walibore}{pumps){fracture}{receiving threshold pumping 885
rate}{datarming the desired rate}{measurs the current
rate}{comnare the pumping ratesiadiusting pumping rate)

4 (welibore){step rate testi{step rate limii{fracture 2,820
sumpidamage accumulation rate)

g {regulating pumping rate){slsctrically powersdi{fracturing 10,800
pumpi{desired pump rateitargst pump ratel(step rale limit

8 {methodi{regulating a pumping rate){fracturing pump){desired §.317

pump rateiiargst pump raledamage scoumulation ralg)

Computer Accessed Text Databases Searched
The Patent Analys! searched ths following computer accessed iext databases:

Google: hitpsfwww.google.comf

# Ssarch query Resulls

3 {LIS Well Sarvices LLC)fracturing pump }{pumping 580,000
rate}reguiating}{step rate limil){desired pumping rats)

2 {regulating pumpingi{fracturing pumpi{step rate){determine 3,400,000
desired pumping rate}{modifying the pumping
rateHadiustment)

3 {(welibors}{fracture pump){ssnsori{transmitting data){pump 388,000
raie)
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4 {fracturing pumpi{damage rale){threshold¥pumping 3,480,000
rateyoontroll{(step rate)

8 {pumping rateXadiusiment rate}{damags accumuisiion 552,000
rateithresheldyfraciure pumpi{group of pumps)

Goeogle Scholar: hifpsischolargooyle.comf

3 Search guery Resulis

1 {racturing pump){regulating pumplstep rate lirmit for the 17,800
pumpi{determineg pumping rate){determing the currant
rate}{comparisoni{adiusting the pumping rate}

2 {determine stap rate){frac pump){desired pumping 8,550
rate){current pumping rate){comparing the dasired rate with
the current pumping rate)(threshold){adiusting pumping
rate){damags acoumulation) : :

3 {frac purnpi{stap rate imil{damage sccumdation 388
ratey{wellbore){(thresholdY{transmitling a warning)

4 (racture pump){sensori{messurement){transmitting 24 158
data)contre! unit)

5 {fracture pumpi{target pump rate){damage accumulation 7,780
rate}{warningl{sensori{iransmitting dala)

YouTube: hitps:fivoutubs.com

# Search gusry Results

1 {fracture pumpi{pump rale}{step rate){imitithreshold} MNIA
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determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of
the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.5.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in
an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law
enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P, EVANS

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTEENATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

HOGAN LOVELLB US LLP
808 MAIN STREET, SUITE 4200
HOUSTON, TX 77002

(PCT Fule 44.1}

Date of mailing
{dayimonthiyear)

19 SEP 72018

Agpplicant’s or agent’s file reference

047158.800020

FOR FORTHER ACTION  Sec paragraphs | and 4 below

Internaiional application No.

PCTUSZ018/040883

International fling date
{dayimontiiiyear}

03 July 2018

Apphoant

LS WELL SERVICES, LLC

&

The applivant is hereby notified that the internationa! search repoit and the written opinion of the Iniernational Searching
LmAntbority have been esiablished and.ate transminted herewith. . e e e e e

Filing of amendments and stntement under Argicle 19:
The applicant ts entitled, if be 5o wishes, to amend the claims of the international application (see Rule 45}

When?  Thetime limit for filing such amendments is normally two months from the date of transmittal of the international
search repors,
How?  Direcily to the Intemnational Bureau of WIPO preferably through ePCT or on paper 10, 34 chemin des Colombeties

1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more detatied lastructious, see POT Applicant's Guide, Intsinational Phase, paragraphs 9.004 - 9.011.

D The spplicant is hereby notified that no international search report will be sstablished and thet the declaration under
Article 17(2){a) to that effect and the written opinion of the International Searching Aunthority are transmitted herewith,

. {:E With regard to any profest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
the protest together with the decision thereon has been transmitted o the International Bureau togeiher with any
request 15 forward the 8xts of both the protest and the decision thereon 1o the designated Offices.
ne decision has been made yet on the protest; the spplicant witl be notified a5 soon as # desision is made,

. Reminders

The applicant may submit comments on an informal basis on the writien opinton of the International Searching Authority
to the Imernational Bureas. These comments will be made availabie to the public afier international publication. The
Internadonal Burcay will send a copy of such comments to a3l designated Cffices unlsss sn international preliminary
examination report has been or i to he established.

Shortly after the expiration of 18 months from the priocisy dale. the internationsl application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a aotice of wilthdrawal of the international
application, or of the prinrity clamm, must reach the International Bureau before the completion of the technical preparations for
international publication (Rules $0bis. 1 and 905430

Within 3 months from the priority dats, but only in respsct of soms designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry info the national phase until 38 months from the priority
date {in some Offices even fater); otherwise, the applicant must, within 20 months from the priority date, perform the
presuribed acis for entry into the national phase before those designated Ofiices. In respect of other designated Uffices, the
time Hmit of 38 months (or later) will apply even ifno demand is filed within 19 months. For deiails about the applicable time
Himits, Offtce by Otfice, see www.wipo.int/potien/isxtsftime_Hmits kiml and the PCT dpplicant s Guids, Mational Chaplers.
Within 22 months from the priority date, the applicant may request that o supplemeniary international search be carvied
out by a different International Searching Authority that offers this service (Rule 454i0.1). The procedure for requesting
supplementary international search is described in the POT dpplicant’s Guide, International Phase, paragraphs 8.006-8.032,

Name and mailing address of the ISAAUS
Mall Stop POT, Altne ISAUS

Authorized officer

Comrissionsr for Patents
B.O. Box 1450, slexarngria, VA 22313-1450

Facsimile o, 871-273-2300

Telephons Mo, per ase. 671 avnrre

Blaine H. Copenheavar

FCT Halpdesk: §71-2¥2-2300

Forrn PCTASAZD (July 2017}
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PATENT COOPERATION TREATY

INTERNATIONAL SEARCH REPORT
{PCT Article 18 and Rules 43 and 44}

Applicant’s or agent’s file reference FOR FURTHER see Form PCTASA/Z20
O47158.500028 ACTION as weil as, where applicable, item 5 below,
International application No. Imiernational filing date {daymonthivear} {Barliest) Prioiity Date {dayimondiveart
POT/US2018/040883 03 July 2018 37 July 2017

Applicant
U.8, WELL SERVICES, LLS

This international search report has been prepared by this Intermational Searching Authority and is transmitied 1o the applicant
according to Asticle 18, A copy s being transmitted to the Intermnationat Burcan.

This internationsl search report consists of & total of 5'5 sheeis.
E:E it is also secompanied by a copy of each prior art document cited in this report.

t. Basis of the report
a.  With regard o the language, the international search was carried out on the basis of
the jnternational application in the language in which it was fled.

? ! a transiafion of the intemational application into which is the language of
a transintion fumished for the purposes of international search (Buoles 12.3{a) and 23.1{b)Y).

This intemational ssarch report has been established teking into account the rectifivation of an obvious mistake
authorized by or notified to this Authorily nnder Rule 91 (Rule 43.6&i5(a)).

ke

RRCRNEN

With regard to any suclestide and/or amine acid sequence disclosed in the international application, sec Box Mo, L
Cerisin einims were found unsearchabie (see Box Mo, I1).
Upity of invention is lacking {sec Box Mo, [

4. With regard tg the title,
the text is approved as submitted by the applicant.

r. E the text has boon csiablished by this Authority o read as Dilows:

B

With regard to the abstrasi,
m the text is approved as submitted by the applicant.
E__j the texi has besn established, according to Rule 38 2, by this Authority a5 # appears in Box Mo, 1Y, The spplicant may,
withint one month from the dete of mailing of this intemnational search report, submit comments 10 this Authority.
6. With vegard to the drawings,
2. the fHgure of the drawings 1 be published with the abstractis Figare No.
m as sugpested by the applicant.
EE as selected by this Authority, because the applicant fafled o suggest a figure,
D as selected by this Authority, because this figure betier characterizes the invention.
b. D none of the figures is 1o be published with the abstract,
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INTERNATIONAL SEARCH REPORT

International application Mo,

POTUS2098/040883

Box Mg, I Ohservations where cortain elaims were found unsearchable (Continuation of item 2 of first sheet)

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

i. é a Claims Nos.:

because they relate to subject matier not required to be searched by this Authority, namely:

2. E E Claims MNos.:

bacause they refate 0 pasts of the Intemational application that do oot comply with the preseribed requisements to such an
extent that ne meaningflil tiernational scarch can be carried out, specificatiy:

Claims Nos.: 8-8, 13, 14
because they are dependent clatms and are not drafted in accordance with the second and third sentences of Rule §.44a).

Bex Mo, HI  Observations where unity of tnvention is Incking (Continuntion of Hem 3 of Gst sheet)

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

1. i ; As all reguived additional search fess were timely paid by the applicant, this imemational search report covers all searchabis
claims.

E‘::E Ag all searchable claims could be searched without effort justifying additional fees, this Authority did not nvite payment of
additional fees.

3. %:3 As only some of the required additional szarch fees were timely paid by the applicant, this international search repon covers
only those claims for which fees were paid, specifically claims MNos.:

4. B No required additional search fees were timely paid by the applicant.  Consequently, this intermsyional sesrch report iy
restricted (o the invention first mentiouned in the claims; it is covered by claims Nos.:

Remark on Profest m The additional scarch fees were accompanicd by the applicant’s protest and, where applisable, the
payment of & protest fee.
E.:E The additional search feas were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the tme Umit specified in the invitation
D Mo protest ascompanicd the payment of additional sesrch fees.

o

Form PCTISA/Z 0 (continpation of first sheet (2)) (January 2015)
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INTERNATIONAL SEARCH REPORT Inteenational apptiration e,
BOTISRA040683

A, CLASBIFICATION OF SUBJECT MATTER
ey - EZ1B 43/26; E218 41/00; E21B 43716, FO1D 18110, FO20 7732 (2018.01)

PG~ E218 43425, F218 41/00; E218 41/0085; E218 43/18; FO1D 15/10; FO3C 7/32; FOSD 2220/76
(2018.08)

According 1o International Patent Classification {JPC) or to both national olassification and PO

B. FIELDS SEARCHED

Minlmum documeniation searched {classification system followed by classification symbols}

Sse Ssarch History document

Documentaiion scarched other than mintmum documentation to the

USPC - 186/68.4; 188/177.5; 166/308.1 {keyword delimitad)

et that such docwments are included in the Belds searched

Eiectronic dais base consulted during the intemational szarch {name of dain base and, where practicable, search lems used}
Sees Search Mistory document

£, DOUUMENTS CONBIDERED TO BE RELEVANT

Category? Citation of decument, with indication, where appropriste, of the relevant passages Relevant to ¢laim No.
X US 20180348479 A1 {US WELL SERVICES LLC) 01 Decamber 2016 {01.12.2014) antire -4, 10-12, 14
dacurmant
A UB Z017/0504388 At {EVOLUTION WELL SERVICES, LLCY 13 &prll 2017 (12.04.2017  entire  { 1-4, 1012, 15
docursent
A LB 2018/0252661 A1 {BLASS) 10 Septamber 2018 (10.08.2015) entire document 1-4, 10-12, 18
U3 2018/01 868531 Al {(HARKLESS of &f) 30 Juna 2018 (30.06.2018) antirs doctiment 1.4, 1312, 18
[] Further documents are listed in the continnation of Box O [:} See patant family annex.
* Special extegosies of sited documents: “T" later document published after the international filing dale o priorily
AT document defiving the general siate of the art which is not vonstdered date znd not in conflict with the appiication bt cited W understand
1o be of particuiar relevance the orineipde or theory underiving the invention
"B eavlior apphivation or patent but published on or after the international  “3”  document of pasticular relevance; the claimed invention cannot be
fifing date considered novel or cannot be considered (o involve an inventive
L7 document which mav throw doubis on priority claim(s) or which s step when the documsnt is taken slone

cited o esteblish the publication daie of ancther citalion or ofher  wep ¢ oF it n ; ; N
, i setfcaiar refevance; the claim rention cannat by
special resson (a8 Specified) Y document of particalar sefevance; the claimed inventinn cannot be

copsidered {0 inveive an invendve step when e document is

“O7 document seferring to an oral disclosure, use, exbiliiion or other cembined with one or more other xuch decurnents, such combination
MOFHS being obvinus 10 3 person skitted in the s

“FT O decument published prior 1o the inteimationad fiking date bt later thas «g

H ! . annent m =1 af ihe same g ik
e priceity date claimed docwnent membar of the same patent family

Date of the aotunl completion of the international search Unte of mailing of the international search report
22 August 2018 Ag g 3 E P 2%3‘%%
Narne and matiing address of the ISA/US Authorized officer
pail Stop PFCT. Aty 13AMUS, Commissionsr for Patants Biainz R, Copanheaver
P.O. Box 1450, Alexandiia, VA 223123-1450 o
o POT Hedpdesk: 5712724350
Facsimile No. §74.273-8300 BOT GSF 571272-7774
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PATENT COUOPERATION TREATY

From the
INTERNATIONAL SEARCRING AUTHQORITY

Tol TAYLOR P, EVANG ? QT

HOGAN LOVELLS US LLP

608 MAIN STREET, SUITE 4200 R RPN -
HOUSTON, TX 77002 WRITTEN OPINION OF THE

INTERMATIONAL SEARCHING AUTHORITY

{PCT Rule 435is.1)

! Date Gfma‘]mg

{dayimonidvyear) ‘E g S 5 P ?@18

. FOR FURTHER aCTION

Appi\cant 5 or agent’s file rcfereﬁw

047158.800028 _ See paragraph 2 helow
international appiicétimz No. Intemnational Bling date ddoysmentiiieard Priﬁritﬁz date {dayimenthiear) !
PCT/USZ018/040683 03 July 2018 07 July 2017
International Patent Classification (IPC} or both national classification and [PC
IPCRY - E218 43/26; E21B 41/00C; E218 43/16; FO10 15/10; FO2C 2 (2018.01)

CPG - ?2201183 iﬁg/}ﬁﬁ E218 41/00; E21B 41/00885; E218 43718, FO1D 15/10; FORC 7432, FOBD 2220/76

Applioani 4 & wiEl i SERVICES, LLC

1. “This opinion contains indications relating to the foilowing items:
Box No. i Basis of the opinion
Box No., it Priovity

Box Mo, I Non-establishment of opinion with regard to novelty, inventive step and industria! applicabilily

Box Mo, IV Lack of unity of invention

Box Mo, V Reasoned staternernt under Rule 43808, 1a)(3) with regard to novelly, invergive step and industrial apphicability;
pitations and cxplanations supporting such statement

Box No. ¥ Certain documents citad

Box Mo, VI Certain defects in the international application

DD KKK

Bax Mo, VI Certain observations on the international application

! 2. FURTHER ACTION

if a demand for internations! preliminary examinstion is made, this opinios will be considered to be a writien opinion of the
International Prefiminary Examining Authority ("IPEA”) except that this does sot apply where the applicant chooses an Aunthority
other than this one 1o be the IPEA and the chosen [PEA has notified the Internationa! Bureau under Rule §6.14:x(b) that written
opttions of this International Searching Authorily will not be so considersd.

Ifthis opinion is, as provided above, considered to be 3 written opinion of the IFEA, the applicant is invited to submit to the IPEA
a written reply together, wheve appropriate, with amendments, before the expiration of 3 months {rom the date of masiing of Form
POTASA220 or befors the expiration of 22 months fom the priovity date, whichever cxpites later.

For further (v}twm, see Fonm PCTIRA/LZZE,

Names and mailing address of the [8AMIS | Date of complstion of this opinion Authorized officer

Mall Stop PCT, Anr: IBAUS Siging R0 .
Commissionar for Patenis 32 August 2018 Eng W, Lopanneaver
7.0, Box 1450, Alexandda, VA 28313-1450 8 POT Helpdesi: 579-272-4300
Facsimile No. 571-273-8300 POY GEP: §74-272.7774
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WRITTEN OPFINION OF THE international application No.
INTERNATIONAL SEARCHING AUTHORITY

POTHISZ318/040683
Box No. ¥ Basis of this opinion
1. With regard to the Ianguage, this opinion has been estabiished on the basis of!
the international application in the language fn which it was filed,
a transiation of the internations! application into which is the language of a transiation

firnished for the purposes of international search (Rules 12.3(a) and 23.1{(b}).

2. m This opinion has been esiablished taking inio account the rectifisation of sn obvioss mistake authorized by or notified to
this Anthority under Rule 91 (Rule 43545, 1{a)).

3. E_j With regard to any nucieotide and/or amins ackd sequence disclosed In the international application, this opinion has
been established on the basis of a seguence listing:

a. i i forming part of the international apphication as filed:
D in the form of an Angex C/8T.25 text file.
l ! on paper or in the form of an image file.

. E‘:} turnished together with the international application under U Rule i3t i{a} tor the purpeses ol mternational
search ondy in the form of an Annex T/ST.ZS texs file,

. {::E furnished subscguent to the international filing date for the purpases of international search only!
Q in the form of an Annex C/ST.25 text file {Rule 13eer 1{(a)).

E:] an paper or in the form of an image file (Rule 13/ex 1(b} and Administrative Instructions, Section 713

4. E:] in addition, in the cass that more than sae version or copy of a sequencs Histing has been fiicd or Runished, ths required
statoments that the information in the subsequent or additional copies is identical to thet forming part of the application as
filed or does not go beyond the application s filed, as appropriate, were fumished.

5. Additional comments:

Form PCTASALZST {Box Me. 1) (January 2015)
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WRITTEN OPINION OF TRE fmternational app!icﬁ‘sion No.

INTERNATIONAL SEARCHING AUTHORITY
PCTAUS2018/040683

Box Nu. 1] Nou-establishment of opinion with regard {0 nevelty, inventive step and industrisl spplicability

The questions whether the claimed invention appears to be novel, to involve an inventive step (fo be non obvious), or i be industrially
applicable have not been examined in respect off

! E the entire international apphication.

% claims MNos. *8 13,14

because:
the said international application, or the said claims Mos, retate to the following
subiect mater which does not require an international search (specifi:

m the description, clatms or drswings (indicate particular elemenis below} or said clatms Nog, 58, 13,14
are so unclear that no meaningfl apinion could be farmed Gpecifin):

Claims B-8, 13, 14 ars Improper multiple dapendent daims not drafted in accordance with the sscond and third seniences of Rule 5.4{s}.

E] the claims, or said claims Nos. are so nadeguately supporied
by the desoription that no meaningful optnion could be formed Gipecifih

E} 50 international search report has been established for said oisims Nos, 528, 13,14

D ameaningiul opinion could not be formed without the sequence listing, the applicant did not, within the preseribed thme Hmit

D furnish a sequence listing o the form of an Annex (/ST23 text file, and such lsting was not available to the
toternational Searching Authority in the form and manner accepiable o i) or the sequense listing funished did not
comply with the siandard provided for in Annex O of the Administrative Insivuctions.

D furnish a sequence lisiing on paper o7 in the form of an tmage {iz complying with the standard provided for in Annex
€ ofthe Administrative fnswuctions, and such listing was not available to the International Searching Autherity in the
form and manner acceptabie 1o 115 or the sequence lsting fumished did not comply with the standard provided for in
Annex T of the Adminisirative Insiructions:

E:‘:} pay ihe reguired late fumishing fee for the fumishing of a seguonce listng in response 0 an invitation under
Ruzle 13¢er 1{a} or {b).

EE See Supplomental Box for further details,

Form PCTASA/ZST (Box No. [I1) January 2015}
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY POTUS2018/040683

Rox Mo, ¥ Reasoned siatement under Rule 43545, 1{a}{i} with regard 10 novelly, iuventive step and industrisl applicability;
citations snd explanations supporting such sintement

1. Statement

Novelty {1} Claims None YES
Claims 1-4, 10-12, 35 NO
Inventive step (I8) Claims None YES
Clatms -4, 18-12, 18 O
Ingustrial applicability (A} Ciaims 14, 10-12, 18 _ YES
Chaims None MG

2. Custions aad explanations:

Claims 1-4, 10-12, and 15 tack noveity undar POT Asticls 33(2) a5 being anticipated by US Well Servicas LLE (herainaier US Weli).

Regarding Claim 1, US Well discloses a hydrauiic fracturing system for fracturing a sublerranean formation {wireline powar supply during
electric powerad fracturing operations; itle) charactarized by, an sleciic pump Suidly connected o 3 wall associated with the subterransan
formation, and configurad o pump fiuid inte a wellbore assoiated with the well at 2 high pressurs so that the fuid passes from the
wailtbore into the subteranean formation and fractures the sublerranean formation (Paragrapn [0051] describes slectris powsred fracking
pumpes.; one or more anciliary units associated with the fiuid pumped inio the welibore {Paragraph [D037] describes sand squipmant 121,
hydration unit 120, and blender 128.}; a first motor electrically soupled to the elpotris pump {o operate the slsclic pump Paragraph [0081)
dascribes fracking pumps being poweared by slectic motors. ) and one or more second motors, sach of he uns or more second motors
stectrically coupled o at least one of the one or more ancitiary units to oparale the &t Isast one of ths one or more anclilary unils
{Paragraph [0037] describes sand equipment 121, hydration unit 123, and blander 125 all naing powered by sleciricity, presumably
alectric motors. ).

Regarding Claim 2, US Well disclnses the system of slaim 1, Rurther characisrizad by an electic genarator (Paragraph [0038) describes
an slectdc powar generalor.), wharein the first motor is sisctrically couplad to the slectric purnp via the electic ganerator o ganaeraie
stactricity for use by the electric pumg (Paragraph [0035] desaribes a generator providing power to electric fracking pumps.}.

Regarding Claim 3, US Well discioses the gystem of cigim 1 or 2, wherein ths one or mors second motor somptisess an eleckic
maotor (Parsgraph [0037] describes sand squipment 121, hydration unit 123, and blender 125 ail being powsrad by eleciricity, presumably
eleclric molors.).

Regarding Glaim 4, US Wall discloses the systsm of claim 3, wherein the alectric motor is selacted from the groun consisting of any of
singia-phase AC motor, a thres-phase motor (Paragraph {0045] descrives the use of thres phase elecirical power on the wireline
aguipment.}, and 2 DO maotor,

Regarding Clatm 10, US Well discloses a hydraulic fraciuring system for fracturing a subtesranean formation (wirsline power supply during
electric powersd fracturing operations; title) characiasrized by: an alactric pump fhidly connected 1o 8 wall associated with the subterransan
formation, and configurad o pump fluid into 3 welibors associated with the well at a high pressure so that the uid passes from the
walibore inte the sublerranean formation and fracturss the subtarransan formation (Parsgraph [0051] desanibas elsclris powersd fracking
pumps.); ons of more ancillany units associated with the fluid pumped into the wellbore (Paragraph [0037) desoribas sand squipment 123,
hydration unil 123, and Hendar 125.}; a Hrst motor electricatly coupled to the sleckis pump to operaia the slectic pump (Paragragh [00S1]
describes fracking pumps being powerad by slectric molors.}; one or more second motors, the ane or more second motors characterized
oy an slachic moter {Paragraph [0037) describes sand equipment 121, hydration unit 123, and blendser 125 all baing powered by
slectricily, presurmably eleciric motors. ), and sach of the ong o more second maolars eiectrically coupled to at lsast one of the one or more
anciliary units to operste the af lsast one of the one or more ancillary units; and a plurality of variable-fragusncy drives (VFD], sach VFD
connsotad to al least one of the first motar or the one or More second Mmotors io contre! the speed of the first motor or the one or mora
second motors (Paragraph [0048] describes blender discharge motor connecled to a VFD and paragraph {0048)] desoribes fracking pumps
being connected to 3 VFDL),

Regarding Clsim 11, US Well discloses the system of claim 10, wherain the electric motor is selected from the group consisting of any of a
singie-phass AC motor, & thres-phase molor {(Paragraph {$045] describses the use of three phase slecirisal nower on the wirsline
aquiipment.), and a DO motor,

Ragarding Claim 12, US Wall discloses the systam of claim 10 or 11, wherein each VFD fraguently performs edectric motor diagnostios o
pravent damage o the first molor or the one or mare second molors (Claim 2 describes the VFD frequently performing slectic motor
diagnostics to pravent damage (o at least one elecirical maior.),
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Supplemental Box

In case the space in any of the preceding boxcs is act sufficient.
Continuation of!

Regarding Claim 15, US Well discloses a method for powering one or mors anciflary units assoctated with 8 hydraulic fracturing

systermn {(wirsling power supply during electric powsred Factisring operations; titie; the mathod being inherent in the description), the
method characienzed by fluldly connecting an eleciric pump to 2 well sssociated with a subterranean formation, the electric pump
configured o pump fuid into a wellbore associated with the well at 8 high pressure so that the fuid passes from the walibore into the
sublerranean formation and fractures the sublerranaan formalion {Paragraph {D051] desaribes sisclric powered fracking pumps.); fluidly
conneciing the ons or more anciliary units with ths fluid pumpsad into the weilbors (Paragraph [0037] describes sand equipment 121,
hydration unit 123, and blendsr 125.}; elacirically soupling a first motor i the electric pump io operate the siectric pump {(Paragraph
[0G54] descripas fracking pumps being poweared by electric motors.) slachrically coupling one or more sscond molers to sach of the ong
or more ancillary units to operats the one or more anciifary units, the one or more second motors characterdzed by an electric

motor (Paragraph [0037] deseribes sand equipment 121, hydration unit 123, and blender 125 all being powersd by eleciricity,
pressmalbiy electric motors.); and connecting sach of a phurality of varable-frequency drives {(VFD} to at least one of the first motor of the
one or mors second motors to control the speed of the first motor or the one or mors sacond moters (Paragraph {0048] describas bignder
discharge motor connected to 2 VED and paragraph {00487 describes fracking pumps being conngcted to a VD).

Clalms 1-4, 10-12, and 18 mest the criteria set out in PCT Article 33{4), and thus have industrial applicabiiity because ths subject matier
claimed can bg made or usad in industry, S
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P. EVANS
HOGAN LOVELLB US LLP
608 MAIN STREET, SUITE 4200
HOUSTON, TX 77002

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

{FCT Rule 44.1)

Uate of matling
{ddegmonthévear}

02 JAN 20

Applivant’s or agent’s file reference

047 158.500028

FOR FURTHER ACTION  See parsgraphs | and 4 below

international application No,

POTAIS 18/54842

Internationa! fling date
{davimonihimar

{5 Qctober 2048 {85.10.2018})

Appleant UB, WELL SERVICES, LLC

i ?’:{{] The applicant is hereby notificd that the international search report snd the writisn opinion of the Intermational Sesrching

Authority have been established and are transmilted herewith,

Filing of amendments and siatement nader Article 182
The applicant i3 entitled, if he 5o wishes, 1o amend the clatms of the intemnational application (s8¢ Rule 46}

When? The time limit {or filing such amendments {8 novinally two months from the date of transmittal of the mtermationsl
search report,
How?  Direstly 1o the International Bureau of WIPO preferably through ePCT or on paper to, 34 chemin des Colombeties

1211 Geneva 20, Switzertand, Facsimile Noo +41 22 33882 70
For more dotaflod instructions, see PUT dpplicans’s Guide, Intermational Phase, paragraphs 5004 -9.611

The applicant is hershy notified that no international seavch report will be esiablished and that the declaration under
Arttcle 17(2)a) to that effect and the written opinion of the International Searching Authority are transmitied herewsth.

[

3 E] With regard {6 any profest against payment of {an} additional fos{s) under Rule 402, the applicant is notified that;
the protest togather with the decision thercon has been transmitied to the International Bureaw ropether with any
veguest to forward the wexis of both the protest and the decision therson 10 the designaied Gffices.

E___ E ne decision hias been made vet on the protest; the applisant will be notifled as soon as a decision is made.

I Heminders

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority
0 the Intemational Bursau. These comments will be made available to the public afier imernational publicatisn. The
International Bureaw will send z copy of such comments fo all designated Offfces unless an international preliminary
examinalion report has been or is to be established.

Shortly after the expiration of {8 months from the priority date, the international application will be published by the
International Bureau. 1f the applicant wishes 0 avoid or postpons publication, a notice of withdrawsl of the international
application, or of the priovity olaim, must reach the Intermational Bureau before the completion of the technisal preparations for
intemational publication (Rules 905451 and 90kis 3).

Within 1% months from the priority date, but only i respect ol some designated Offices, 2 demand for international preliminary
sxamination musi be flled if the applicant wishes o postpone the entry into the national phase untll 30 months from the priority
daie {in some Offices oven later); otherwise, the apphoant must, within 28 manths from the priority date, perform the
prescribed acts for entry inte the national phase before those designated Offices. In respoct of othsr desipnated Offices, the
time Hmit of 38 months (or kater} will apply even if no demand i filed within 1% months, For details about the applicable tms
imits, Office by Office, see wwaw wipe.int/poviendioxts/time_Hmits himi and the POT dppiicant's Guide, Mational Chapters.
Within 22 months from the priovity date, the sppHeant may request that » supplomentary international search be carried
vut by » differen: International Searching Authority that offers this service {Rule 435451} The procedure {or requesting
sugplementary international search is described in the POT dppficanm = Guide, international Phase, paragraphs $.006-8.032.

Authorized officer

Nams and mailing address of the ISA/US
Mait Btop PCT, At 1ISAMUS

Commissioner for Patants

B0 Box 1450, Alexandria, Virgiria 22313-1450
Facgimile No, STRA73-8300

Las W, Young

B PO Hilpdask 874.272-4350
Telophions No. ser gsp syyzm2.7774

Parm POTASA/G Ouly 30143
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORY
{PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reforence FOR FURTHPR see Form POTAS A0
{47158, 500028 ACTION as well as, where applicable, iters § below,

International application Na, International fling date fdmvinonthivear)

{Earliest) Priority Date {daynonififyear)
PCT/US 181845842

05 Cotober 2018 (5,10.2018} 38 Cotober 2017 (05102017

Applicant
LS, WELL SERVICES, LLC

This intornational search report has been prepared by this International Searching Authority snd 35 tranamitted o the applivant
according o Article 18, A copy is being transmitied {o the Intenational Buoreau.

This intemational search report conssts of a total of &_'Q_ shests.
ﬂ 14 §s niso accompanied by a copy of each prior art docuntent cited in this report.

I, Basis of the report
2 With regard to the languasge, the international search was carried ou! on the basis of!
the international application in (he langnage tn which it was filed.

E E a transistion of the intzruational application info which is the languags of
a transiation furnished for the purposes of intomationsl search (Rules 12.3¢a) and 23 Kby,

h3 l l This international search report has been established teking into sccount the rectification of an obvious mistake
authorized by or notified to this Aathority under Rule 91 (Rule 43.85i(a}).

c. E i With regard to any suclestide andior aming acid sequence disclosed in the international application, ses Box Mo, L
2. E] Ceririn clalms were found unsesrchable {see Box No. H}
3. L] YUgpity of invention is lacking (sve Box No. Hi)L

4. With regard to the tithe,
Y3
the fext is approved as submitted by the applicant.

D the texi has been esablished by this Authority 10 read ag follows:

5. With regard 1o the abstracd,

iEE the text i approved as submitied by the spplicant,

D the text has haen established, ascording to Rule 38.2, by this Authority a5 it appears in Box Mo, 1V, The applicant
may, within one moath om the date of mailing of this international search repost, submit comments to this Autharity,

6. Wil regard to the drawings,
a.  the figure of the drawings 10 be published with the abswact 3s Figure Noo

as suggested by the applicant.

as selecied by this Acthority, becanse the applicant failed 1o suggest a figure.

LD

as selocted by this Authorily, because this fpurs better characterizes the inveniion.

b none of the figures is e be published with the abstract.
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INTERMATIONAL SEARCH REPORTY Internutional applicstion Ne.
POTIS 18/54842

A, CLASSIFICATION OF SUBIECT MATTER
PGB - E21B 37/06, 218 45/00, FO4E 40708, FO48 4820, GOTF 1/78,C01N 28/44, G080 7/08 {2018.01}
CRO - E21B 3708, E218 4500, E218 47/0007, E21B 45/08, E218 48/081, E218 49/087, FO4B 48/08,
FO4B 4020, FO4B 20271827, FO4B 202771831, E218 2045/085, FO4B 2203/1102, FO4B
2E0GI0T, FO4B 2205/05, GOTF /76, GUF 25/0007, GOIN 29/44, GUIMN 28/4427, GOIN
20307324, GOTN 2281/02838, GOSN Z253/0204, G058 2319/32184, GOBRE 2219/36282, BU5R
22189/47303, GOBH 7/08, GOBF 2201/81, GUaF 2204/5022

According to Intemational Patert Classiiication (PC) or to both naticnal classification and 1PC
H FISLDS SEARCHED

Minium documentation searched {ciassification svstem foblowsd by classification symbols)

See Search History Dacoment

Diocumentation searched other than minkmum documentation to the extent that such documents ars included in the ficlds searched
Sex Search History Dogument

Electronic data base consulted during the international search {name of data base and, where practicable, search terms usad}
See Sesrch History Bocument

¢, DOCUMENTS CONSIDERED TO BE RELEVANT

Category™® Citation of document, with indication, where approprists, of the relevant passapes Eelevant to claim No.

Y HS 20040040748 AT (NIEDERMAYR gt al} G4 March 2004 {04.03,2004), para [BO370044Y, R 0

- {0051, [0052], [UOSE), H0BG), [ONTEL (0090, I0165HO176] SR

A 5, 8, 8-14, 18.20

Y US 2014/0578300 AT (GHEB PTY LT0) 25 Dacember 2014 {2512, 2014), para [00011, {007} 14,7, 15847

~ [0005], {0015}, {0027, [O0ST], [0083), [HU6), [D0BIHO103), [0140), 01141, (015110160} e e

A 8, §, 814, 18-20

A WO 216144838 AT (SCHLUMBERGER TECHNOLOGIES CORPORATION} 15 September 8, 8, B-14, 18-20
2018 135,09 2015, para [UO30Y, 538}, [HOSTL IDOSAY, HO6T}

A LS 20008/0082303 At (BASSETT) 08 March 2008 (08.03.2008), para [DOT4L{0018], [0024], %8, 8-14, 18-20
0025, 10043

A U8 5,006,044 A {WALKER, SR, st ai.) 08 April 1591 {08.04.19%1}, roi 2, In 44-83; col 11, 0 28~ | 5, §, 8-14, 18-20

B0: cob 21, in 48.88; ool 31, In 38-54; col 37, in 43 to ool 38, n 37

Eh j Further documents ase Hsted in the contnuation of Box C l E See patent family annex,

% D qangsd P " ayteed edeset PR . e e . . R L
Special categorizs of cited documents: "7 later documen published after the imtemarionsd filing date or priornty

“A” dovurent defining the general stale of the axt which is nat considered date and not in conflic with the application b cired o understant
o be of panicuiar ielevance the principie or theory underlying the invention

“ET eartier spplicavion or prient but published on of after the intemational <X document of particuler relevance; the: claimed invention sannot be
filing date sonsidersd novel or fannot be sonsidered o involve an inventive

YL document which may throw doubts on prionity claimis) or which is siep when the document is taken along

cited 1o awablish the publication dafe of andther ciiation of other

R Y Y 2 o martinuing rebe: - nlaizan, Sntian O
spesiat renson (a5 specified) Y7 document of narttculnr relevance; the claimed mventiv

e . . o cansigered 1o invelve an invenlive step when the decument
(" document referming 10 an ol disclosure, use, exbibition or other combingd with one or mure other sush dociments, such combinatinn
means being obvious 1o a person skilied in the ant

“F document publishad prior o the internations filing date buttater S wg»

; coument me i ame patent famidy
ihe prionty dawe claimed document member of the same patent family

Diate of the actual completion of the interaational search Date of mailing of the tnizrmationsl search report
M9

23 Nowarnber 2018 0 2 1AN 2

Name and mailing address of the ISA/US Authorized officer:

Mail Stop POT, Alin ISAUE, Commissioner for Patents Les W, Young

PO Box 1450, Alexandiia, Virginia 22313-1450 .
L . POT Hulpdasic §T4-372-430G

Facsimile Mo, §71.273-8300 PCT GBP: 8740727774

Form FCTASAMZ 1D (second sheet) (Fanuary 2018 LIBERTY EXHIBIT 1002, Page 758




PATENT COOPERATION TREATY

From the
INTERNATIONAL SEARCHING AUTHORITY

To TAYLOR B EVANS Fﬁ?

HOGAN LOVELLS US LLP

09 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 WERITTEN QPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{PCT Rule 434is.1)

dmmoiiney 02 JAN 2019

Applicant’s or agent’s e referonce FOR FURTRER ACTION

047158.500028 See paragraph 3 below

International application No. imternationsl fling date /dapmontbdear) Priority date {dnmonthivear)
PCTAIS 18/84542 08 October 2018 (05.10.2018) 08 Qotober 2017 (08.10.2017)

International Patent Clagsification (1P or both national olassiiication and FU

IPCR) - E298 37/08, E218 4500, FO4B 459/08, FO4B 49720, GU1F 1/76,001N 2844 GOSD 7/06 (2018.01)

opo . E218 3706, EX18 4500, E21B 47/0007, 218 49/08, 218 49/081, E21B AW087, FO4B 49/08,
FOAE 48/20, FO4B 2027118237, FU4B 202771831, 2218 2048/085, FO4AR 220371102, FO4B 2206401,
FO4B 2205/05, GOIF 178, GOIF 25/0007, GUIN 28/44, GUTN 28/4427, GOIN 2030/324, GUIN
2201/02838, GOBE 230304, GOBB 2218/32184, GU5B 2219/36282, GOER 2218/41303, G050 7/08,
GOaF 2201781, GO8F 2208/5022

Applicant U5, WELL SERVICES, LLG

1. 'This opinton conmtans indications relating to the following foms:

Box No. i Basis of the opinion

Box Ne. | Prioriy

Box Ne, HF - Now-estabiishunent of opinion with regard to noveity, inventive step and industrial applicability
Box Ng, IV Lack ol uniy of investion

Box No. V. Ressoned statement under Rule 4355, 1()(3) with regard 1o novelty, taventive siep and indusirial apphicability;
citations and explanaiions supporiing such statement

Box No. VI Certaln docnments cited

Box No. VI Cestain defects in the international apphication

IR RO

Bax No. VL Certaln obssrvations on the intermational application

[

FURTHER ACTION

Ff 2 demand for international prefiminary examination is made, this opinion will be considered fo be a writen opinion of the
International Freliminary Exemining Authoedy ("TFEA™) axcept that this does not apply whers the applicant chonses an Authority
ather than this one to be the IPEA and the chosen IPEA has nstified the International Buresu under Rule 66, 154s(h) that written
opmnions of this International Searching Authority will nnt be so constdered.

Ifthis opinios is, as provided shove, considered to be a written opinion of the IPEA, the applican: is invied to submit fo the [PEA
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WIITTEN OPINION OF THE inernational application Mo
INTERNATIONAL SEARCHING AUTHORITY

POTIUS 18/54542

Box Ne. § Basis of this spinion

E With regard o the languape, this opinion bas been established on the basis of
the international applicstion in the language in which it was filed,

a transiation of the international apphication intn which is ths language of a translation
furnished for the purposes of international search (Rules 12.3(a) and 23. 1ML

2. This opinion has been sstablished taking into account the rectification of an obvicws mistake authorized by or notified o
ihis Authority under Rule 91 (Rule 4354, 1(a)).

3. m With regard 10 any seclectide and/nor sming acid sequener disclossd in the internationad applicatinon, this opinion has
been established on the basis of a sequence Hsting:

8 E} forming part of the intersational application as filed:
' E:] in the form of an Anpex C/8T.28 texi file,
D on paper or in the form of an image file.

B, E lernished together with the international spphication under PCT Rule {3ser §{a} for the purposes of international
search only in the form of an Anpex C/8T.25 text file,

€. E I furnished subseqgusnt to the tntemational fling date for the purposss of international search only:
[:} in the form ofan Annex C/8T.25 toxt file (Rule 13rer 1a))

m on paper of tn the form of an image file (Rule 1340 3{1) and Administrative Instructions, Seotion 713}

4, B in addstion, in the case thay more than one varsion or copy of & sequence listing has bosn fled or furnished, the reguired
sigtements that ths information in the subssquent or additional coples is tdentical o that forming pavt of the application ag
fiied or does not go beyond the application as filed, as approprisie, were fumished,

5. Additional comments:

Form PCTASA/IT (Box No. 1} (anvary 2015)
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WRITTEN OPINION OF THE Imternational applicalion Na.

INTERNATIONAL SEARCHING AUTHORITY BOTIIS 1554542

Box Na, ¥V Keasoned statement wuder Rule 4350 1{a3{) with regard {0 novelly, inventive step or industrist applicability;
citations and explanaiions supporting such statement

i, Sislemont

Novelty () Clatras 1-20 YES
Claims 1HOR8 WG

Inventive siep (15} Claims 5,8 8-14, 182 YES
Claims 1-4, 7, 18-17 NG

Indusirial applicability (1A} Claims i-20 YES
Claimns none NO

2. Ciatlons and explasations:
Claims 1-4, 7, ang 1517 lack an inveniive step undsr FOT Articla 33(3} os boing obvious ovar US 20040040748 At to Niodormoy, atal.
{heveinaftor Niedermayr), in view of U8 201470378300 Al to {GHD Ay Lid),

Regarding Claim 1, Niedermayr distloses & method for monitoning 8 ractuing operation (para {HET], [184]), comprising: positioning &
pump (50} at 8 wall site {12) whare frachuring operations ars being condusted (pars [1185], D176 aranging one of morg sensors (34,
36} at ai least one of 8 pump {para [038], G40}, the one or more sensars {34, 36) monitoring a fow rate of & shurry {para {0040, [0066],
{11701} detenmining an efficiency (para I00507) and adjusting one o mors oparating parameatars of the pump (54} (para {0051}, {0823,
ROTHE: but does not spedfically discloss arranging one of mors sensors {34, 36} at at leasi one of 2 pump inlet (82) or 2 pump putisl (54},
the one or more sensors {34, 38) menitoring a flow rate of a8 slury; recsiving flow data from the one or more sensors {34, 38}, determining
o pump efficiency, besed st least in part on the fow data, s below 3 thresheld! and adjusting ons o7 Mo operating parameters of the
pump {541, Howaver, GHE Pty Lid discloses a method for moniioring & pump {para [BO07RO00S]), comprising amanging one or more
sensors (34, 38 at at least ona of & pump inlet (52} or 3 pump outiet (54] (pars [B0S31{D103], the one or more sensors {34, 38}
moritoring o fow rate of o quld (pars [D0OS], 10102], [158)); receiving flow dala from the one or more sensors (34, 36} {para [D114],
[0186]); and determining & purnp sficlency, based at least in part on the Row data, is below a threshold {para 8810180 To 5 persen
of ardinary skiff i the art, monitoring a pump a3 taught by SHE Ply Lid would bave besn obvious for use in the msthed for menitering &
fraciuring oparation as in Nisdermayr in order o provids In-sifu detarmination of pump performance so that sysiem sperators arm alerted
to declining pedormance of 8 pump proactively (GHT Pty Lid: para [0001]), becauss Niedermayr and GHD Pty Lid are diracted towards
monitonng flow rate of 3 pump.

Ragarding Claim 2, Nisdarmayr further discloses the method of dlaiim 1, further comprising: receiving oparating dala indicative of ong or
more anarating parametars rom 8 sacond sensor {34, 38} (para [B037], [D040Y, 0088]): wherain adiusting ona or more opetaling
parameders of the purnp (80} is based at least in part on the operating data (para {0051, [GO52], {0070].

Regarding Glaim 3, NMisdermayr further discloses the mathod of cleirm 1, further comprising: receiving second flow dala from the ons or
mors sensors {34, 38), aftsr the one or more operating perametsrs are adjusted (para [O06Y], [OD30] continuous operations and conirod
datermingd in real tine.); but doss not specifically disclose determining 3 sacond pump efficiency. However, GHD Pty Lid discloses a
mgthod for monitorng a pumg (paea ROOTHO00EY, futther camprising determining pump afficiency it real tme {para [PO18], (0088Y,
f01101) To a person of ordinary skilf in the an, monitoring a pump as laught by GHD Py Lid would have baan obvious for usa i the
mathod for monitoning a fracturing operation as in Niadermayr in order o provids in-sif detarmination of pump parformancs so that
system operators are alertad o declining performane of a pump proactively (GHD Piy L pars [3301}), because Niedermayr ang GRD
Py Lid are directed {owards moniioring fiow rate of a pump.

FRagarding Clabm 4, GHD Py Lid funher discloses the mathod of olaim 3, further comprising: delammining the second pump efficlency is
abova the thrashold {para {00511, {0831, {81, [1152], purnp not taken off ine or alert not sent when ths efficiency is above a
threshold ) and storing the one or more operating parsmeters of the pump (30) {pars [HH1RY, [B027), [0051], pump efficiancy stored. ).

Regarding Giaim 7, Nledermayr further disclnses the method of dain 1. wherein ths one or mors aperating pararmeters of the pump (50}
inchude & speed {para {UG401), 3 suction pressure, & discharge pressure, or & combination thersof.

Regarding Clainy 18, Nisdermayr disciosss s method for adjusting 3 pump {50} during a fraciuring operation, comprising: receiving first
data from a firs sensor (34, 38) of the pump (S0} {para [B038], [00401); determining afficiency, based at least In part on the first data {para
[005031-{0082}); and parforming an action associalad with the pump (88) {para (D051}, {0523, [GO70}): but doss not specifically disclose
receiving first data from a first sensor {34, 38) arranged al & suction sida {82) of the pump (50}, receiving second data from 3 second
sensor {34, 38) aranged a discharge side {54} of tha pump (501 datanrining a pump efficlency, based at laast in part on the frst dala and
the second data; comparing the pump efficiency to g threshold, the thrashold being a pre-determinad value indicative of an cperational
consdition of the pump {53} and detammining the pumg efficisnay is balow tha threshold, However, GHU Pry Lid discleses @ method for
monitoring a pump {para (0070081, comprising recelving frst data fom a first sensor (34, 38} arranged &t 3 suction side (52) of the
sump (50 {para G013, [CO18] [028], [0084]); recelving second dats from a sscond sansor {34, 38) arrangsd a gischarge sids (84) of the
punp (50) (para [013], [0018], [D02G], [00641), ... {continued)

- Plgase See Supplemenial Box -

Fora PUTASARLIT (Box No. VY Qanuary 2015
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WRITTEN OPINION GF THE Interpational application No.

INTERNATIONAL SEARCHING AUTHORITY .
PETIUS 1854842

Supplemental Box

ir case the space in any of the preceding boxes is aot sufficient.

Continuation of. .
Box V.2, Citations and explanations,

{Continued from Box V.2.) ... determining 5 pump afficiency, based ol least in part on the first data and the second data {para [0013],
{00 18], [DG28), 10084}, comparing the pump efficiency 10 & thresheld, the threshold bsing a pre-determined value indicative of an
aperational condition of the pump {59) {para 1158101801} and delermining the pump officiency is below the threshold {pars {0020},
{00281, 13481, To & person of ordinary skill in the art, moniloning 2 pump as teught by GHD Pty Lid would have been obvicus for use in
the miathod for monitoring & fracluring operation as in Niedermayr in ordar to provids inesit detsrmination of pump performanes s that
system oparators are alerted {o dediining performance of & pump proactively {SHD Ply Lid: para [00]), becauss Nisdarmayr and GHD
Py Lid are dirscted towards monitoring Sow rate of a pump.

Regarding Slaim 18, Niedsrmayr further discloses the methog of clalm 158, whereln the action comprises adiusting nne or more aparating
paramstars of the pump (80) {para [BO4C], (00431, {0051, [0082]L

Ragarding Claim 17, Misdermayr furthar disclosas the method of claim 15, wharain the action somprises faking the pamp (80 offine {para
{0019 101513

Clatms 5, 8, §-14, and 1820 meal the criteria set forth in PCT Article 33(2) and PCT Article 33(3) hecause the prior art {ails o teach or
fairly suggest the daimead inventions.

Regarding Claim 5. The method of claim 1, wharein the onas or more sensors {34, 38} are non-conlact sensors amangsd extenor of a
tubdar {703 ransporting the sluny.

Ragarding Ciaim 8, & systam for monitoring a hydraulic fracturing oparation, comprising:

a pump {50} aranged a well site {12} whaere hydrautic fracturing is to be performed, the pump (50} baing fuldly couplad 1o & shurmy supply
1268} al & suction end (52} and to dischargs piping (32} ot a dischargs end (54}

a first sensor (34, 38) arrangad o at lvast one of the suction end {82) or ths discharge end {52}, the first sensor {34, 35] determining 2 flow
rate of the slurry;

& sacond sensor (34, 38) aranged proximate the pump (80} to measurs one of more operaling paramelers of the pump (50) and

a contralisr (B8} communicatively coupled to the pump {50}, ths first sensor {34, 38), and the sscond sensor {34, 38), wharein the
controfler {56} adiusis the ane or more operaling parameters hasaed at least in part on information racalved from the first sensor {34, 36).

Ragarding Claim 18, Ths methad of olaim 15, further comprising:

raceiving third data from 2 third sensor (34, 38} measuring ons or more operaling paramaters of tha pumg (50}

determining ihe one or more operating peramsters associated with the thivd data are cutside of 3 pre-delarmined range; and
adiusting the one of more oparating paramstars.

Ragarding Claim 19, The method of daim 18, further comprising:

assouiating the frst data with a damage thrsshoid;

associziing the second data with a second damage threshold; and

detarmining al least ens of the first date or the second data excoeds the respective first or second damans thresholds; and
adjusting one of morg sperating paramaters of ths pumgp (503

Hegarding Claim 20, The mathod of claim 15, whersin the first sensor (34, 38) and he second sensor (34, 38) are arranged proximate the
panp (503 such that no intarmediste equipmeni is positioned betweern the first sensor {34, 38} and & pumgp inlel and no inlermediate
squipmeant is peositioned betwesn the second sensor {34, 38) and 2 pump outisl,

Accordingly, regarding Claims §, 8, and 18-24, Nisdermayr disnioses the methods as discussed above ang further comprises a ranga
{para {01483} and an intgrmediate system {para [0045]), but doss not specifically disclose the one or more sensors {34, 36} are non-
contacl sensors ananged sxterdor of 8 Webular {78} transporting the shurmy;

& sysiem for monitoring a hydraulic faciuring oparation, somprising: 2 pump (80) aranged a wall site {12) where hydrautic fracturing iz io
e performed, tha pump {58} being fuldly couplad to a shury supply {28) at 2 suction end {52) and to dischargs piping {32) at a dischargs
endd {B4Y a first sansor (34, 38) awanged a1 at lsast one of the suction and {53} or tha discharge end {82}, the first sensor {34, 36}
datermining a flow rate of the slury; a second sensar (34, 38) arrengned proximata the pump (30) to measure one or more oparating
parametars of the pump {80, and & controllar {66} communicatively coupiad fo the pump {50}, the first sensor {34, 38}, and the second
sensor {34, 38), whereln the controlier (58] adjusts tha one or more operating perameisrs based ¢ least in part on information received
from the first sensar {34, 368);

recaiving third data from a third sensor {34, 36) measwing une of more operating parametars of e pump (50 detsrmining the ons or
mors operating parameters assecizied with the third date are outside of a pre-determined range; and adiusting the ohe or mare operating
paramaterns;

associating the first data with a damaga threshold; associating the second date with 3 second damage thiashold; and detarmining at least
one of the first dala or the second data exceeds the respectiva first or seeond damage threshelds: and adjusting one or more oparating
parameters of the pump {80); and

the first sensor {34, 36} and the sacond sensor {34, 36} are ananged proximate the pump {50} such that ne imermediale equipment is
positioned batwean the firet sensor {34, 38} and 2 pump inie! and no infermediate equipment is positioned betwesn the second sensor (34,
38) and a8 pump oulist,

- Please See Suppiemanial Boye
e

Form PCTASALYT (Supplemental Rox) (January 2015)
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WRITTEN OPINION OF THE infernational application Mo,

INTERNATIONAL SEARCHING AUTHORITY FOTAIS 18/34542

Supplemental Box

In case the space in any of the preceding boxes is not suifivient,

Centinuaiion of:
#ox V.2, Cltatlons and explanations,

Accordingly, ragarding Clalms 3, 5, 8, and 18-20, GHD Pty Lid discloses the methods o5 discussed sbove and further disciosss measuring
prassurs at suction and dischargs sides of a pump (Flg. 2; para (0013], {281, 01131k but does not specifically disciose the one of more
sensors (34, 38) ars nor-oontact sensors aranged axtarior of a tubular (70} ransporting the shury;

a system for monitoring & hydraulic fracturing opsration, comprising: a pump {30) armanged & well site {12} where hydraulic fractring is to
e performed, the pump (50 being fuidly coupled (0 & shurry supply {28) at 2 suction and {52} and to dischargs piping (33} at a dischargs
and {54}, a first sensor (34, 38) arrangad at &t isast one of the suction end {52 or the dischargs end (52), tha first sensor {34, 38
datarmining a fow rate of the slurry; & sacond sensor (34, 36) arranged proximate the pumg (50} to measure one of more operating
paramaters of the pump (50} and & controfier {58} communivatively couplad to the pump (50}, ths first sensor (34, 38), and the second
sanser {34, 36}, wherain the controlier {58) adjusts the one or more cparating parametars based at least in part on information recaivad
frar tha first sensor {34, 38}

raceiving third dats from a third sensar (34, 36) measwing one or more operaling parametsrs of the pump (50); determining the one or
more operating parameians assoclated with the thisd data are oulside of 2 pre-determined range; and adjusting the ones or more cparating
pararmeies;

associating ths first dats with & damage thrashold; assouiating the second data with a sacond damags thrashold; and determining at least
ons of the first dats or the sscond data excesds the respectiva first or second damage thrasholds; and adiusting ons or more operating
parameters of the pump (50} and

the Firat sensor (34, 38) and the second senaor (34, 38} ars srrangad prodmsts the pump (80) such that no informodinle cquipment is
positionad between the first sensor (34, 36} and 3 pump infst and no imermediats equipmant ia positioned betwaeen the second sensor (34,
38) and 2 pump outled,

Accordingly, regarding Claims 3, §, 8, and 18-20, WO 2018/144938 A1 {Schiummbergsr Technology Corporation), Schiumberger
Tachnology Corporation discloses a system for monitoring a hydraulic fracturing operation {para [D030]), comprising: & purap {para [0C30],
sensor {para {00361, controfer {para [O05T]), 2 predetermined threshold {para 1066, a rangs (para [HUETY, and oparationst paramstens
{para [00STI) but doss not specifically disclose the one or more sensors (34, 38} are norrooniact sensors arrangad exterior of @ tubuiar
{70) transporting the shury,

a system for moniionng & hydraulic fracturing operation, comprising: a pump (50) arranged & well site (12} where hydraulic fracturing is to
be performed, the pump (80} being Buldly coupled 1o @ shurry supply (28) at 2 suction and (52} and to dischargs piping (32) at & dischargs
and (34} a firs! sensor (34, 38) arranged &t af nast one of the suciion end (82) or the dischamgs end (52}, the first sensor (34, 36)
datermining a flow rate of the slurry; & sacond sensor {34, 36) arranged proximale the purs (50} to measure one of more operating
paramaters of the pump (80) and a controier (88} communisativaly soupled (o the pump (80), the first sersor (34, 38}, and the second
sansor {34, 38}, wherain the controiier {58) adjusis the ane or more operating paramsters bassd at least In part on information received
from the first sensor (34, 38Y;

recelving third data from a third sensor (34, 38) measuring one or mors operating parameters of the pump {(S0Y; determining the one or
more operating paramelers associsted with the thitd dats are outsids of 2 pra-determined range; and adiusiing the one of more oparating
paramaiens, )

asaociating the first dats with 3 damage threshold; associating the second data with a seoend damage thrashold; and determining at least
ong of the first data or the second dala excsads the respective first or second damags thresholts: and adjusting one or more aperating
parametans of tha pump (S0); and

the first sensor (34, 38) and the sacond sensor {34, 38) ave arranged proximate the pump (57) such that no intermadiate sguipment is
posiionad between the first sensor (34, 38} and 2 pump iniet and no nlermediate equipmant is positioned bebwaan the second sensor {34,
36) and & pump outlat,

Acoordingly, regarding Claims 3, 3§, 8, and 18-20, US 2008/00525038 A1 {Bassett), Bassell discioses 2 system fr roritorng @ hydeautic
fracturing operation {pare [D024}), comprising: a pumg (para [00Z4]), sensors (para (00267}, treshold value {para {30431, predetermined
value {pars [B014R0016]), and operating parameters {para [028]) but does nut spacificsily disclose the one or mors senaors {34, 88 are
Aon-contact sensors arenged exterior of & whulsr (70) ransporting the slurny;

a system for monitering 2 hydraulic fracturing operation, comprising: a pumg (50) baing Suidiy coupled o 8 slarry sunply (28) at a suction
end (52} and to discharge piping {32} at & discharge end {(54Y, a firs! sensor {34, 38) arranged at at laast one of the suclion end B2y orthe
discharge end {82}, the firsl sensor {34, 38) detsrmining & fow rate of the slurry, & second sansor {34, 38} arranged proximate tha pump
{50} to measure ong or more opersling parameters of the pump (501 and & controfier {38) cormmunioativaly coupled to the pump (88), the
firot conaar {34, 36}, and tho sosand sansor (34, 38)

racaiving hird deta from a third sensor {34, 38) messuring ong or more operating parameters of the pump (80}; determining the one or
mors operating paramaters associated with the third data ars ouiside of a pre-detamined renge; and adjusting the one ar morg operating
pRrameiers,

associaling the first data with & damage threshold; associating the second data with & sscond damags thrashold; and determining at isas:
one of the first data or the second dals axceeds the respective first or second damage thresholds; and adjusting one or mors operating
parameters of the pump (80} and

the first sengor (34, 38) and the second sensor (34, 38) are arranged proximate the pump (80} such that no intermediate squipment s
positionad between the first sensor {34, 38) and 5 pump inlet and no intermediate squipment is positionad between the second sensor {34,
38} and a purnp oullet.

- Please See Supplemental Box -

Form PCT/SAL23T (Supplemental Box) {(January 2015)
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WRETTEN OGFINION OF THE international application Mo,

INTERNATIONAL SEARCHING AUTHORITY PUTAS 18584542

Supplrmental Box

in vase the space is any of the proceding baxes is not sufficient,

Continuation of
Box V.2, Citations and explanations,

Accordingly, regarding Clalms 3, 5, 8, and 18-20, US 5,008,044 A 1o Walker, Sr., &t al. therginafier Walker, 5r.'), Walker, &r. disclosss 3
system for moniloring a hydraulic fracturing operation {cod 2, In 44-83), comprising: & pum (50 arranged a well site {12) where nydraulic
fracturing i3 1o be performed (ool 11, In 28-50, comprising 3 sensor {eof 21, in 48-58), 3 contralier (ool 37, in 43 {0 ool 38, In 87, and
adiusting ths ohe of morg operating parameters based at lsast In pant on Information racaeived fram the first sensor (ool 31, In 35-84); but
doss not spaciiicetly disclose the one or more sensors {34, 36} are non-contact sensors armangesd exterior of 2 tubular (70} rensporting the
siurry:

a systent for moniionng a hydrauiic fracturing operation, comprising: a8 purnp (80} being fuldly couplad 1o a shury supply (26} 2 o suction
end {52} and io discharge piping (32) at a discharge end (84); a first sensor {34, 36) arvanged at at lsast ong of the suction end {52} or thae
discharge snd (32}, the first sensor (34, 38} determining & fow rate of he shurry; 3 seoond sengor {34, 38) aranged proximate the pump
{50} to msasure one or more operating parameters of the pump (50% and 2 controfier {58) communicatively couped 10 ihe pursp (80}, the
first sersor (34, 38}, and the second sensor {34, 35%;

recelving third dats from a third sensor (34, 36) measuring one of more operating parameters of the pump (50) determining the ons or
mrg operating parametars associated with the third gala are outside of 3 pre-delermined rangs: and adiusting the one o mom operating
parametars;

assaciating the frsl data with a damage threshold; associating the ssoond deie with a secoend damage threshold; and determining at least
ong Gf the first date or the second dala axcesds the respactive first or second damage thresholds; and adjusting one ar mors opsrating
pararastors of the pump {50, and

thes first sensor {34, 38) and the secong sensor (34, 38) are arwanged proximaie the pump (50} such that no intermediate equipment is
posifioned betwaen the first sensor (34, 38} and & pumyp inlet and no intenmadiate equipment is positionad betwesn the second sensor (34,
IR} and a pumg ouliet.

Thus, Niedarmayr, GHD Py Lid, Schlumberger Technolngy Corporation, Bassetl, and Walkar, 8r., sach Individuatly and in combination fal
i teach or i3y suggest the method of Claim §, the systerm of Claim 8, and the mathads of Claims 18-20.

Ragarding Caims § and 914, these arg dapendent claims depanding from Claims 5 and 8, respectively, and therefore meet the oriteria
sst forth in POT Articte 33(2) and POT Artiche 33{3).

Clalms 1-20 have industrial spplicability as dafined by PCT Aricle 33{4) bacause the subject matter oould be mads or used in industry.

Form PCTASAMZLT (Supplemental Box} (anuary 2015
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assifications Searched
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(Weﬁimre OR bure CJR dritiing OR frack OR fracturing) (flow rate} {"pump sfficiency”™~2) {monitor OR detect
COR measuyre OR sense OR determing) {control OF adiust)

About 2,370 results {0.47 seconds)
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{welibore OR bore OR drilling OR frack OR fracturing) {(flow OR pump) (rate OR speed)) (pump efficiency)
{monitor OR detect OR measure OR sense OR determing) (control OR adiust OR paramsten

About 255,000 resulis (0.75 ssconds)

{welibore OR bore OR drilling OR frack OR fracturing) {{(flow OR pump) (rate OR speed OR volumetric))
{pump {efficiency OR performance)} (monitor OR detect OR measure OR sense OR determing) {control OR
adjust OR parameter) {(suction discharge)

About 77 800 results {0,686 seconds)

{welibore OR bore OR drilling OR frack OR frac OR fracturing) ({flow OR pump) (rate OR speed OR
volumetric OR parametsr OR operating)) {pump efficiency) (monitor OR detect OR measure OR sense OR
determing) (non contact sensor)

About 130,000 resuits {0.60 seconds)

Google

Google Scholar

23 November 2018

(siurry ﬁc}w rate) (pump eff iciency) {monifor OR detect OR measure OR sense) {control OR adiust)

rosuls (0.0 se0)

(W@iﬁbmre OR bare OR draﬂmg OR frack OR fracturing) {flow rate) (pump efficlency”™~2) {monitor OR detect
QR measure C}R sense OR determine} {control OR adjust)

vhout &80 raesuit 3G s

(wei bere OR bara CBR drsiimg OR frack OR fracturing) {({flow OR pump) {rate OR speed)) {pump sificlency)
(mommr GR detee:t OR measure OF sense OR determine) {control OR adjust OR parameter)

{weiibora OR bc;re OR dniimg OR frack OR fracluring) ({(flow OR pump) {rate OR spesd OR volumetric))
{pump (efficiency OR performance}} (monitor OR detect OR measure OR sense OR determine) {conirel OR
adjust C)R parameter} {suction discharge)

»\ o ~\\ «\\.\ O N

(weiibcre OR bmﬁ OR drsiimg OR frack OR frac OR fracturing) {{flow OR pump) {rate OR speed OR
volumetric OR parameter OR operating)} {pump efficiency) (monitor OR detect OR measure OR sense OR

determm&} man mmaat Fensor)

AR
R SE A \\

EiefctmmaaamhaseSeamhed Free Patents Online

d | (US Pat, PgPub, EPO, JPO, WIPO: classification, keyword)

Files Sea

 Date Conducted | 23 November 2018

{sturry flow rate) {pump efficiency) {monitor OR detect OR measure OR sense) (control OR adjust)
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Matches 1 - 50 out of 140151
{welbore OR bore OR drilling OR frack OR fracturing) (flow rate) ("pump efficiency”~2} {monitor OR delect
OR measure OR sense OR determine) {control OR adjust)
i Matches 1 - 50 out of 2834
{ {wellbore OR bore OR drilling OR frack OR fracturing) {{flow OR pump) {rate OR speed)) (pump efficiency)
{monitor OR delect OR measure OR sense OR determins) {conirol OR adjust OR parameter)
Matches 1 - 50 out of 258277
{welibore OR bore OR drilling OR frack OR fracturing) {{flow OR pump} {rate OR speed OR volumetric})
{pump {efficiency OR performanca)) {monitor OR detect OR measure OR senss OR delermine} {(conirol OR
adjust OR parameter) (suction dischargs)
i Matches 1 - 30 out of 50654
i {welibore OR bore OR drilling OR frack OR frac OR fracturing) {{(flow OR pump) {rate OR spesd OR
volumetric OR parameter OR operating)} (pump efficiency) {monitor OR detect OR measure OR sense OR
determing) {non contact sensor}
Matches 1 - B0 out of 72437
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Files Searched | Fullldext AUBEBRCACHCUONDEDKEPESFIFRGBINJPKR
SE THTWUS WO

Bibliographic: (Europe) ATBABE BG CHCOS CY CZDD DK EEES
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{Australasia) Al NZ (Africa) AP DZ EG KE MA MW OA ZA ZM ZW
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Search 8 SP={pump* and (effici* or perform™)) (Resulls 630514)
Search & 8 and sens® (Results 115881}
Search 10: 8 and (flow* near rate®) (Resulls 34495)
Search 11. 8 and {(monitor* OR detect® OR measwr™ OR sens* or determin®) {Results 212353)
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Search 16: 8 and slurr™ (Results 13213)

Search 17: 8 and {wellbor® or bore* or subterran® or frack® or fracturing®) (Resuits 35517)
Search 18 8 and {(control* or adjust') (Results 282844}

Search 19 18 and 17 and 18 and 12 and 11 and 10 and 8 (Results 7}
Search 20: 18 and 17 and 18 and 12 and 11 and 10 and 7 {Resuits 4}
Search 21 18 and 17 and 16 and 12 and 11 and 10 and 4 {Results §}
Search 22: 18 and 17 and 12 and 11 and 10 and 9 (Results 157)
Search 22 18 and 17 and 12 and 11 and 10 and 8 and 7 (Resulis 31)
Search 24: 18 and 17 and 12 and 11 and 10 and 9 and 4 {Results 44}
| Search 25 24 not 23 (Resuits 34)

| Search 28 8 and {(pump” near effic”) (Resuits 20488}

Search 27: 26 and 18 and 17 and 18 {(Resulls 12}

Search 28: 26 and 18 and 17 and 18 and 10 (Resulls 8}

Search 28: 26 and 18 and 17 and 10 (Resulis 66)

1 Search 30: 26 and 18 and 17 and 10 and 4 {Resulis 12)
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PATENT COUPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P, EVANS g.}{:?

HOGAN LOVELLS US LLP

BOS MAIN STREET, SUITE 4200 )
HOUSTON, T 77002 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPFIRION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

{PCT Rule 44.1)

piootmeiing 02 JAN 2019

Apphicant’s or agent’s {ile reference
FOR FURTHER ACTION  See parzgraphs | and 4 below

047158.500030
international application No. internationat filing date
POTAIS 18/54548 {dayimanthiyear) 0% Qotober 3018 {05.10.2018)

Applicant U8, WELL BERVICES, LLC

i The applicanti is hereby notified that the internstional search report and the written opinton of the Intemational Searching

Autherity have baen established and are ransmitted horewith,

Filing of mmendments snd statement under Asticle 18 i

The apphicant is entitled, if be 3o wishes, o amend the claims of the international application {sez Rule 46}

When? The time Hmit for filing such amendmenis is normally two months from the date of transmittal of the interaational
search repott.

How?  Dirsctly fo the International Burean of WIPO preforably through ePCT or on paper to, 34 chemin des Colombeties
1211 Gensva 20, Switzerland, Facsimile No., +41 22 33882 70

For more delailed instructions, see PUT dpplicant s Guide, Internationa] Phase, paragraphs 5.004 - 8.81 1L

[

. D The appicant is hereby notified that no interoational ssarch report will be established and that the declaration under
Article 17{2¥a) to that effect and the writien opinion of the International Searching Authority are transmitted herewith,

3. ; i With regard to any protest against payment of {an} additional fee(s) under Rule 46.2, the applicant s notified that:
B} . - . . N . -, -
i the protest togsther with the decision thereon has been transmitied o the Infernational Burcay together with any
raquest W forward the texts of both the profest and the decision thoveon to the designated Gifices.
no decision has been made yot on the protest; the applicant will be notified as soon g3 a decision s mads,

- Reminders

i

The applicant may submit comments on an isformal basis on the written opinion of the Interaations! Searehing Avthority
o the international Bureau. These comments will be made available to the pablic afler {nternational publication. The
Intemnational Burean will sead & copy of such comments 10 ail designated Offices unless an international prefiminary
examination repeit has been or i3 o be exablished,

Shortdy after the expiration of 18 months frem the priovity date, the internalions) appHeation will e published by the
international Bureau. 1f the applicant wishes 1o avoid or postpone publication, a sotice of withdrawsl of the intemationat
application, or of the priority claim, must reach the Infernational Bureau before the completion of the technical preparations for
mntemational publication {Rules 90bis ) and 90bis 3},

Within 1% months from the priority date, but only in respect of some designated Ofitces, s demand for international preliminary
cxamination must be filed ifthe apptican: wishes to posipone the entry into the national phase until 368 months from the priovity
date {in some Offices oven later); otherwise, the applicant must, within 28 months from the priovity date, perform the
presoribed acts for entyy into the nationa] phase befors those desipnated Offices, In respect of other designated Gffices, the
time Hmit of 38 months {or later) will apply even {fno demand is filed within 19 months, For details about the applicable time
limmits, Office by Offics, see www. wipe. ntpotien/textsftime_Hmits hind and the POT Applicant s Guide, National Chapters.
Within 23 months from the priority dute, the applicant may reguest that 3 supplementary international seareh be carried
aut by a different Infernational Searching Authority that offers this service (Rule 455is.1}. The proscedure for reguesiing
supplementary international search i described i the POT dpplicant = Guide, International Phase, paragraphs $.005-8.032,

Name and maiting address of the ISA/US Authorized officer
Mai Siop POT, At SaIE
Commigsioner for Patents Lee W, Young
PO, Box 1450, Alsxandsia, Virgia 22313-1450

. RPN POT Helpdesty 571-272-4300
Faostmiis No. S7T1-273-8300

Telophone No. pey osp, syeo72777

Form PCTASALZD (huly 20146)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT
{FCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Farm POTASAMTD
04T 158500030 ACTION as well as, where apphicable, item § below,
Intemational application No, Internationad filing date {dapmoniyear) {Barifest) Priosity Date (daydnonthiyear}
PLTAS 18/04848 U5 Ontobar 2078 L8.10.201H) 0% Qetobar 2017 {05.10.2017)
Applicant

1.8, WELL SERVICES, LLD

This international search report has been prepared by this International Searching Authority and is transmitiad to the applicant
sooording o Articls 18, A copy is being wansmitted to the International Bureau,

This international search report consists of a total of g .. shests,
E:_—__! 1t is aiso accompanted by a copy of each prior art document cited in this report.

1. Basis of the report
& With regard to the Ianguags, the international search was carried out on the basis of)

the intemnational application in the language in which it was filad,

? E a transtation of the internations! applicstion indo whish is the language of
a translation furnished for the purposes of intemational search (Rules 12.3(a) and 23.3(b)).

B. {:} This international seavch report has been established iakung mis account the rectification of an sbvicus mistake
authorized by or notified to this Authority under Rule 81 {Rule 43.6545(a 3.

. E:] With regard to any nuctestide aud/or aming acid sequence disclosed v the intermational application, ses Box Ne. |,

2. m Certain claims were found unsearchable (see Box Mo, i}

E:.:; Uinity of invention is Incking (see Box No. i1}

[#%]

4, With regard to the e,
@ the {oxt is approved as submitied by the applicant.

Q the text has been established by this Authority to read as followy:

5. With regard to the abstract, '
the text i5 approved as submitted by the applicant,

D the text has been cstablished, ascording to Rule 38.2, by this Authority a5 it appeass in Box Ne. IV, The apphicant
may, within one month fom the date of mafiing of this intornational search report, submil comments to this Autherity.

6. With regand 10 the drawings,
3. the figure of the drawings to be published wi‘zh\\ahc absiract s Figwe Mo, 2 e
...d 2% supgested by the applicant,
% as selected by this Authority, becauss the apphicant fatled to supgest a figure,

D a5 selected by this Authority, because this {igure better characierizes the invention.

b, :‘ none of the figurss is to be published with the absiract.

Form PCTASA/Z IO (first sheet) (January 2015}
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INTERNATIONAL SEARCH REPORT International application No.

POTAUS 18/54848

Box No, I¥ Ohservations where ceriain claims weore found unscarchabie {Continusation of item 2 of firs{ sheeof)

This miermational search report has not been established in respect of certain ciaims under Article 1702)s) for the following reasons:

i é::] Claims Nos.:

because they relate 1o subjsct mater sol reguired to be ssarched by this Anthority, namely:

2. {:] Ciaims Nos.:

because they relate to pans of the inmemational appiication that do not comply with the prescribed requirements 1o such an

extent that 0o mesningful international search can be carried out, s ciﬁqaii;{: .
neostse they ars dependent claiims thal fait to further desarine or clarily the independant olalm,

3, u Claims Nos.

because they are dependent claims and are not drafted in accordance with the sacond and thivd sentences of Rude 6.4()

Box Ne. ]l Ohservstions whers unity of invention is incking (Continuation of item 3 of first sheet)

This Intornational Searching Authority found multiple inventions in this isternationa! spphication, as follows:

i, Z] As all required additionad seavch fees were timely paid by the applican, this inereationat search report covars ail searchable
claims.

2, m As ail searchable claims could be searched without effont justifying additional fees, this Awherity did not invite pavment of
additional fres.

3 D Az only some of the required additional search foes were timely pard by the applicant, this international scarch report covers
onty those claims for which fees were paid, specifically ciaims Nos.:

4. E:] Mo required additional search fess were timely paid by the applicant.  Consequently, this iniomational search report 18
resiricted to the invention first menttoned in the claims; i is covered by clatms Nos.

Remark on Projest D The addwional scarch fees were sccompanied by the applicant’s protest and, where applicable, the
payment of a protest fes.
[3 The additional search fees wers accompanied by the spplicant’s protest but the applicabie protest
fee was not paid within the time limit specified in the invitation,
i:] No protest accorapanied the payment of additional search fees.

Form PCTASALO {continuation of first sheet {23} January 201 5)
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INTERNATIONAL SEARCH REPORT international af ;ﬁ\bgtmg; N
PETAIS 18454548

A, CLASSIFICATION OF SUBJECT MATTER
PG~ B218 43428, FodB 4??‘{)‘3 FO4B 17/03, FRAD 207044 (207801}
ORC -~ E210 43426, FO4B 47102, FO4B 17/03, FI4D 28/044

Avcording to latemational Patent Classtficatios (IPC) or 1o both national classiBestion and IPC

B, FIELDS SEARCHED

Mindmen documeniation ssarched {olassification system followed by classificstion symbols)
¥ 5 ¥

See Search History Document

Documentation searched other than minimusm documentation 1o the exient that such documents gre included in the fislds ssarched

224

See Search History Do

N

Flectronic data base consulted during the international seavch {name of data base and, where practicable, search torms used}

See Search Ristory Document

T BO0 ‘L MENTE CONSIDERED TO BE RELEVANT

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

X VS 20180230114 A1 (US Well Sary icas LLC) 6 Qctobear 2018 (06 102018} Entire documant 1.3, §-§, 810, 12, 1818,
aspecially pars [N022H 534; &) and fig. ¥ 20

V KS? 11, 138,19
LiS ‘15 0211824 A1 {US Well Senvices LLE) 30 July 2095 {30.07 2(4 8} Entire documant 4,1, 18

Y aspecially para {0033, {0044], {0047} and figs, 1-3

Y LIS 20440138078 A1 {US Wall Serdioas LLT) 22 May 2014 (32.05.2014) Entire documeant 71348
aspecially pars T34}, [D018], {0032} and fig. 1

A S 3,582,420 B2 {Evolution Well Senvioes, LLG) 7 February 2017 (07 32,2017} Entirg documesnt § 1-20

A U8 20140010871 AY {Cryver ot &b} § January 2014 {00.01.2014) Entire document 1-20

A US 20140251823 A1 {(Prostim Labs, LLCY 11 September 2014 {11.08.2014) Entire document 128

& US 2018282681 A1 (Glass) 10 Saptember 2048 (18.08.2015) Entire document

B Fusrther documsnis are Hsted in the continuation of Box € m See patent famuly annex.
® \ o o S ot sionen i oy

pevial categuries of vited doruments: ) “T7 fater documen: pubiished afler the tntermational filing date or prisclty
“A” document defining the general sate of the art which is not congidered date and not inconflict with the ap {loation but gied to undersiand

te be of pa:m ulas relevance ihe principle or theory underlying the invention

ssgm R
£ iﬁ_‘ﬁguefdsg “NT dosument of particular relevancs, the claimed invention cannet be
nng Gae cangidered nove! or cannot be considered o ivvsive m invantive
LT docwment which may ow doubis on priority claim{s} or which iz step when the dogument is taker alone
cited o astabli arion date of another shabin ot e
M 1 rens awan date wnather oitation ov ather YT document of pa :iwuiaﬁ relovanse; the claimed invention cannot be
FpECial wason H T o
gy o X g Gered 10 involve sn inventive step when the document 18
G efel combined with sne or more other such documents, such combination
being obvious io a porsen sicilledt in the art
wp . ~ atiomal £ date 1o 5
t 3 -pubhsh»d prioy fo the international fifing date butlater tham w9 dncument member of the same patent Sy
the priority date ciaimed & document member of the same patent fsmily
Date of the actual completion of the Intermational search Date of mailing of the wiemations! search rspont
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ﬂ
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other than this one fo be the IPEA and the chosen IPEA has notified the Intemational Burean under Rule 66, Thise(h) that written
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Rasis of this opinion

1. With regard 1o the langnags, this opinion has been sstablished on the basis oft

2 {7
5 7]

a7

the international application in the langnage tn which {t was fled.

a wanslation of the intemational application into which is the language of 2 wanslation
furnished for the purposes of intemational search (Rules 12.3{a) and 23.1{b}}.

This opinion kas been cstablished taking into ascount the rectifieation of an obvious mistake authorized by or notifisd to
this Authority under Rule 91 {Rude 4350 1¢a}).

With regard to any nuclestide andfor amine soid sequencs disclosed in the international application, this opinion hag
been eatablished on the basis of a sequense lsting:

a. m forming part of the intarnational application s fled
D in the form of an Annex C/37T.25 text file.
D on paper o in the form of an image fle.

i, B furnished together with the Inernavonal apptiostion ender PCT Raule 13rer 18} for the purposss of interastional
search only in the form of an Annex C/AT 25 text file.

<. !::j furnished subsequent io the international {ling date for the purposes of international ssarch ouby:
i E in the form of an Annex C/8T.28 text file (Rule 13der 1{a}).

m on paper of in the form of an hrage file (Rude Fer W) and Administrative Instructions, Section 713}

1n addition, in the case that more than ons version or copy of 8 sequence Hsting has been filed or furnished, the reguired

staternesnts that the information in the subsequent or additional copies is identival w that forming part of the apphication as
filed or does not go beyond the application as fled, as sppropriate, were furnished.

5. Additional commenis:

Form POTASAZLT (Box Mo, 1) January 2015)
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Box No. ¥ Heasoned sintesmont vnder Rule 43505 1{a)({} with repard to novelty, investive step or industrial applicability;
citations and explanations supporting seeh statement

H Staterment

Noveity {N) Claims 4.7, 11, 1315 18 YES
Cladms 1-3, -8, 810, 12, 16-18, 20 NO

{nventive siep {(I8) Clalms Norng YES
Clairs 120 NG

fedustrial apphicabiiity (14} Claims 120 YES
Clatms Nong NO

2. Cistions and explanations:
G fesderes £ 3 68, 810, 123, 18 18 ond 20 lask novolly under POT Articie 3307} as hoing snticipaled by US 2016/02801 14 A1 to US Wall
Sarvices LLC {herainsfier Welli 14}

Rec;s:s-;jhc Claim 1, Walf114 teaches & hydraulic Facturing system {See fig. 3; para {3023} for frecturing 8 subtemansan formatian (84 -
“subtarranean fo m"-sas--?- °, fig 33 comprising:

an electic pumyg (84 - pums fig. 3; para [OU22H0024] - purnp Is driven by an electric genaralor 50 and an clectric motor 88) fuidly
connstied o 8 wall {80 - “weiibors”, ?:c 3} associaied with the s-sbie:' siean formation and powered by at least ong eleciric motor (88 -
“electic motor”, fig. 3 para [L023]), and configured to pump fuld ints a8 wellbore (80 - "welibors™, fig. 3) associated with the wall at ) *ugh
DR8N SO th“&i ihe Rdd passes from the welibore inlo the sublerrsnean formation {(para {QGES‘:} and fractures (&2 - lractures”, g, 3 para
{0023]) the sublerransan formation;

at snst one genaeralor (80 - “genarator”, 9. 30 para [DO22)) elsctricslly coupled (108 - Yine”, fig. 3; pare [BO2S] to the olectric mator 5o as
o gensrale slectricity for use by the slsclic pump (para EOJ Sl

wharein a shalt of the motor (88 - "slectric motor”, fig. 3} s directly coupled 1o 8 ora zﬁk%haﬁ of ihe pump {84 - "pump®, fig, 3} without an
intermediate goar redustion system {(Dara 100231 - 7 In ane sxample, the connection 80 is a direct c‘oa-p-em etwaen an o o motor 88
and & hydraulio fracturing pump 84"} sunh that the shaft of the motor rolates at substantially the same spoed as the crankshall of the
pump {See fig. 3; para ;‘{)C‘ & direct coupling between the molor 88 and pump 84 msans the spead would be transfarad from the shalt
of the motor to the aranks: "'i of the pump).

Regarding Claim 2, Wait114 teag ystam of claim 1, further comprising: 8 coupling device (80 - "connaction”, fg. 3} connecting the
shall of the molor § the crankshaft {para { ‘-:)i)"’ .

Regard
device o

g Claim 3, Wallt 14 {eaches the system of claim 2, wherein the coupling device (80 - “sonnaction®, *, fig. 3) is & fexible coupling
& rigid coupling device (al couplings must be either rigid or Bexibie).

R»:aqar'ﬁw Claim 8, Weil114 eaches the system of slaim 1, furiher compsing: a variabls frequancy drive {81 - "variable fraquency drive”,
fig. 3} connucied i the at inast one siectio motar 1 can“*c! tha spead of the al least one electric motor {para B04])
Regarding Claim 8. Well1 14 teaches the system of ciaim 1, wherssir ! t one generalor (80 - "generator’, ig. 2;

comprises one of a tabing generalor (44 - “urbing”, fig. 2; para {002 ..j or & reciprocating engine genarator, o a combination hereof,

Regarding Claim 8, Well1 14 eachas a hydraulic fracturing system {(Ses §g. 3; para {023 or fracluring a sublarranean formation (84;
Sae fig. 3; pam {\}i}?i};} Grmprising:
an stectric pump (84 - “pump”, fig. ¥; para [D022-0024] - pump is drivan by an electric generator 50 and an electrio motor 38} Suidly
eonnectad in & well {80 - "walbors®, fig. 3} associated with the sublerrenean formation and configured to gaarnp fuld indo 8 walibore (60 -
“watlbors®, fig. 3) associaisd with the well at a high prassurs so thet the fuid passes from the welibors info the sublerranean formation
(gerﬁ E= HIZEY :«n*j woturas (82 - "rasiures”, fig. 3; para [B023}) the subleranean formation;
‘, st motor”, g, 3; para {08 ’3‘3 } providing operational energy 1o the slectrs pump {pars [H023))
g 2 pars [0022)) elactically covpied (108 - Ming”, fy. 3} fo the glectris motor 8o as to genorate
scm s\:v ?u 135 y iiw alactic L.U'ﬁt- -\p*r 3 {DO25T,

variabie :aqanmy driva {81 - “varisble feguancy dive®, fig. 3} connecied o the at laast one slackic molor to contral the spead of the at
§5335t one slectic moloy {para D024
whersin a shall of the motor (88 - “electric motar”, g, 3) is directly ooupled {pars 1002 3}~ i one exarmple, the connection 80 s a dirsct
coupling betweaen an electrds motor 88 and a hya**u*:c fracluning pumg 847} to a crankshalt of the pump (84 - “pump”, fig. 3) such that the
shaft of the metor rotates at substantially the same speed as the ora wkmef‘ of the pump {Ses fig. 3; pars 03 - a ¢ oling
between the motor 88 and pump 84 means the speed would b ransferred from the shalt of the motor 1o the crankshali of the Hampl

o
E-
5 L
e
52 =
2
©
=
W
A
(5]
[+]
24
c f).
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Regarding Claim 2
anaft of the motor s: t

soting the

of claim &, furiher comprising: 8 coupling device (B0 - “connection®, fig. 3} com

Ragarding 1 § ] of claim 8, wherain the coupling devios (80 - "conasction”, fg. 31 is 2 Sexible coupling
device or a rigid counling device {ail couplings must be fithv- rigid or fexibls),

&

-Continued in Supplemenial Box-
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Box No, VIll Ceorinin observations on the internations application

The following sbservations on the clarity of the claims, description, snd drawings or on the question whether the claims are fully
supported by the desoription, are made:

Chaims 12 and 13 The raciiations "The system of claim 1" is confusing bacause ciaim 1 already has fwo dependent clzims with the exact
same wording as claims 12 and 13 {Sge claims 8 and 7} & appaars a5 hough the author of the cisims made an aivor and wrots thal
ciairms 12 and 132 ware depsndent from the wrong indepandent daim, Accordingly, for purpeses of this opinton, the recitations hava Been
interpraiad 10 be "The system of claim 8.

Cigirn 20 The ranitation “The systam of claim 17 Is confusing becatse olsim ¢ aiready has Ianguags and & dapendent ciaim with tha axact
same wording as claim 20 (See claims 1 and 8). It appears as though the author of the ciaim mads an arrer and wrots that claim 20 was
dependant Tom thes wiong independent clalm, Accordingly, for purposas of this oplrion, the reciation has been interpreted to be "The

systern of glaim 16.%

Form PCT/ISA/37T (Box Ma. VI (Qanuary 2015}
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Supplemental Rex

s case the space in any of the preceding boxes is not sufficient.
Continpation of o ‘ .
~*-Supplemental Box - Hox V.2 - Ciiations and Explanations-*-

Regarding Claim 12, Wall114 teaches the sysiem of claim 8 {Note: See Box VIHl), wharaein the at lsast one generator (80 - “generator”, fig.
2; pars {072]) comprises one of a barbing generator (44 - "turbine®, fig. 2, pars [0022]) or & reciprocating sngine genaralor, or a
combination thergof,

Ragarding Claim 18, Wall114 teachss 8 hydraulic frackuring syslem {Ses fig. 3; para [D023]} for fracturing & subterranean formation {84,
See fig. 3; para [0023)]) comprising:

an glectic pump {84 - “pump®, g, 3; para [DOZZHO024] - pump Is diiven by an slechric generator 0 and an alectric motor 88 fuidiy
connaciad o 3 well {80 - "wellbare”, fig. 3) associzted with the sublerransan formation and configured to pump fuid into 2 weiibore {80 -
“wedibore”, fig. 3} associated with the wall al & high pressurs so that the 8uld passes from the welibore into the subleranesn formation
{para N30 and fraciures (82 - "ractures”, fig. 3 para [D023]) the subleransan formation;

at least one elestric molor (88 - "slectrc moter®, fig. 3; pars [0023]) providing oparationat enargy o the siectric pump {pars D023}

2 variable freguaney drive (81 - "variable fragquency drive”, fig. 3) connaciad io the a1 Inast ons slsoiric motor te control the speed of the at
teast ong slectrio motor (para D024,

wherein a shalt {88 - "slsciric molor®, fig. 3} of the molor is direstly coupled {para [H023] - ¥ in ons example, the connaction 88 is a diraot
coupiing betwean an slectric motor 88 and & hydraulic reciuring pump 84.7} lo @ crankshal of the pump (84 ~ “pump”, g, 3} such that the
shaft of the motor rotaies at substantislly the same spead as the crankshalt of the pump and a torque oulput of the 51 ieast one sleclris
meior is dirsclly transmitiad (o the slectds pump (See fig. 3; para D023} - & divect coupling bebseen the molor 88 and pump 84 means the
torgque would be bansferred from the shall of the motor © the crankshal of the pump).

Regarding Claim 17, Weit114 teaches the svstam of daim 18, further comprising: & coupling device {80 - "connection”, fig. 3} connecting
the shait of the motor to the crankshail (para {023,

Regarding Claim 18, Wall1 14 leaches the system of claim 17, whereirn the coupling device {90 - "connection”, fig. 3) is a flaxibie coupling
davice or 3 rigid coupling device (all couplings must bs sither rgld or fexibia).

Regarding Clalm 20, Wali114 leaches the system of claity 18 (Note: Sas Boy VI, further comprising: al least ona generator (56 -
“ganarator”, fig. 2; para [0022]) slechicaily couplad {108 - "ine”, fig. 3} fo the slsctric motor so as o generate siscticily for use by the

slactric pump {para {00231, [0028]), whersin the ot least one generator comprises ona of a rbine ganerator {44 - "uirbine”, fig. 2; para
0221 or 2 racinrocaling enging ganerator, or & combination theraof.

Claims 4, 11 and 18 lack an nvantive step under PCT Articls 33{3) a5 being obvious over Wellt 14 in view of US 20150211524 At o US
Well Services LLO (hereinalter 'Welli240

Ragarding Clalm 4, Wall114 teaches the systern of claim 2, bl doss nat speciiicatly taach wherein the coupling device is &t laastons of &
baam coupling, a beflows coupling, 2 chain coupling, a jaw coupling,  diaphragm coupling, a dise coupling, 8 gear coupling, a grid
coupling, an Oldharm coupling, a Schmidt coupling, or damping coupling. Further, WeliS24 tsaches 8 hydraulic fracluring syatem {Sae fig.
1 para (00331 comprising a coupling device {182 - lorsional coupling”, Sos. 2A-C; para {30401 for connecting a shaft of 2 motor {(para
{00411~ "motor shaft™) o a crankshail of & pump {para [041] - “"pump shaft"y wherein the coupling devics is 8 jaw coupling {para [0048-
{G047); 8ae fig. 3; see how motor coupling claws 170 are designed to it within the areas between adjacent slasiomeric inserts 164},
Agcardingly, B would have baan obvious 1o one of ardinary skill in ths anl to usas the coupling devics taught By Walif24 nsiaad of the
coupling davice taught by Well1 14 to directly coupls the motar to the pump in order o altow far a misalignmant of shalts while stif
masiniaining full torque and speed transfer.

Ragarding Claim 11, Well1 14 leaches the system of claim 8, but does not spacifically tsach wherein the coupling device is at least one of a
beam coupling, 8 beflows coupling, & chain coupling, a lew cougling, & diaphragm coupling, & dise coupling, 3 gear coupling, @ grid
caupling, an Cldham coupiing, 8 Schmidl coupting, or clamping coupting. Further, Wall524 teaches & hydraulic fracturing system {See fig,
1, parz {0033} comprising a coupling device {152 - “lorsional coupling”, figs. 2A-C; para {040} for connecting 2 shalt of 3 molor {pava
{3041] - "motor shaft™) to a crankshalt of 8 pump (pare (00411 - “pump shalt’) wherein the coupling davice is a jaw coupling {para {0045}
{0047] See fig. 3; see how maotor coupling claws 170 are designed to f within the areas between adiscent slasiomearic inserts 184}
Accordingly, it would have been obvious 10 one of ordinary skilt in the arl to use the coupling devize teught by Walii24 instaad of the
eoupling davice taught by Weillt{4 o divectly counls the motor 19 the pump in order io allow for a misalignmant of shalts while st
maintaining il lorque and spesd transfer,

Regarding Claim 19, Well114 teaches the system of claim 17, but doss not spacifically 1each whersin the coupling device s at least ong of
& haam coupling, & bellows coupling. & chain coupling, a jaw coupling, a diaphragm coupling, & dise coupling, a gesr coupling, a grid
coupling, an Oidham coupling, 3 Schmidt coupling, or clamping coupling. Further, WaellS24 teaches a hydraulic fraciuning systern {See fig.
1; pava 0033]} comprising 2 coupling device {152 - "lorsional coupling”, figs. 25-C; para {0407 for connecting 2 shalt of 2 motor {para
{0041} - "motor shaft”} o a crankshalt of & pump {para [0041] - “pump shalt”) wharein the coupling davice is & jaw coupling {para [0045}-
{3047, See Ag. 3; see how molor coupling claws 170 are designad to it within the areas betwesn adiacent elastomeric inserts 184}
Accordingly, ¥ would have been obvicus to ona of ordinary skilt in the art fo use ha coupling device taughi by Well524 insiead of the
aoupling davics taught by Weild 14 to dirsctly couple tha molor to the pump in order to allow for & misalignment of shsfis while still
masintalning ful torque and spaed transiar,

~-Continued in next Supplemental Box-~
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Claims 7 and 13-15 fack an inventive siep under PCT Articls 33{3) a5 being obvious over Wall114 in view of US Z0T4/0138078 At o US
Welt Sarvices LLC (hersinafier Well(78)

Regerding Claim 7, Wall114 teachses the system of claim 1, but doss not specifically teach wherein the slechis purnp comprises Himiteg
gearing. Further, Wel78 tsaches » hydraulic fracturing system (See fig. 1) para [0{18]) comprising an slectic motor {14 - "sleciric motor”,
fig. 1} for providing operational ensrgy {(para {00141 15 2 pumg (10 - "puang, fig. 1) wharein the pump comprises imiled gearing (para
{B0221). Acoordingly, it woud have been obvious 1o one of ordinary sidil in the art io use the lmited gearing In the pump taught by Welll79
on the pump taught by Weitt 14 in arder to altow for the pumy to have greater variabifty in its output despite the same input.

Regarding Claim 13, Walt1 14 teaches the sysism of claim § {Note: See Box V], but duss not specifically teach wharein the slaciis pump
comprises Bmited gearing. Further, Wali?78 taaches g hydraudic fracturing system {See fig. 17 para [0418]} comprising an electric motor {14
- electric mntor, fig. 1) for providing opsrational energy {para [B0147) to 8 purmp {10 - “pump”, ig, 1) wherein the pumg comprises Hmited
gearing {para 0221, Accordingly, & would have baan obvious 1o one of ordinary skill in ihe art 1o use the limited gearing in the pump
taught by WalfITh on the pump taught by Weli114 in order o aliow for the pumgp to have greatsy vanabiity in s cutpit despits the same
input.

Regarding Claim 14, Weli1 14, in view of Walll78, teaches but does nol specificaily terch the system of dlalm 13, wharein tha Himdad
pearing s imtemal to ihe elsctic pump. However, using rmutine experlmentation and desion principles, it woudd have been obviosus o one
of ordinary skif in the art that the limited gearing can ondy be either internal to the pump or axternal 1o the pump. Accordingly, i would have
peen chvious 10 one of ordinary skl in tha ant to places the Hmited gearing intemal to the pump In order to protest it from any other
somponeits of the system of from the walthaore,

Regarding Claim 15, Weli1 14, In view of Well0T, teaches hul does not spacifically teach the system of claim 13, whereln the limited
gearing is external 1o the eleciric pumyp. Howsver, using rowtins experimentation and design principles, it would have bean obvious o one
of ordinary skiff in the art thet the Fmited gearing can only be either intemal 1o the pump of extermal to the pump. Actordingiy, it would have
haan obvious fo one of ordinary skilf in the ar? to place the Hmited gearing axternal 1o the pumg in order (o save room insids the pump and
aliow for & more modular assemibly io aid assembly and dizassembly.

Clattms 1-20 have industrial applicabliity as definsd by PCT Article 33(4) bacause the subject matter can be made or used by industiy.
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g IC={F4D28/044) OR CPC={F0429/044) 1301
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coupling for motor shaft and pump crankshafi - About 4,880,000 resuyils

electric powered hydraulic fracturing with variable frequency drive - About 1,300,800 resulls
electric powered hydraulic fracturing with turbine generator - About 1,020,000 resulls
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PATENT COUPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P, EVANS ?@?

HOGAN LOVELLS US LLP

B09 RMAIN STREET, SIHTE 4200 _
HOUSTON, TX 77002 NIFTIFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN QPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, (3R THE DECLARATION

{PCT Rule 44,8}

Date of matling

{daymanthiveos) ‘3 “E E} E_,Ca 2@15%

FOR FURTHER aCTEGN  Sce puragraphs | and 4 below

Applicant’s or agent’s e reference
47158500031
Inmternationsl spphication No. Entermational filing date

POTAIS 1855813 {dayimonthiyent; 18 Cotobar 2018 (15.10.2018)

Applicat 1.8, WELL SERVICES, LLO

i ‘The spplicant is hereby notified that the internstional sarch report and the written opinien of the Internationat Searching
Authority bave been established and ars transmitted horewith,

Filing of amendments and statemont under Artiele 19
The applivant is entitled, i e so wishes, to amend the claims of the international application {see Rule 46):

search report.

How?  Direothy to the Inemationsl Burcan of WIPO preforably through ePCT or on paper 10, 34 chemin des Colombaties
31211 Geneva 20, Switzeriand, Facsimile Moo +41 22 338 82 70

For more detalied instructions, see PCT Applicant’'s Guids, International Phase, paragraphs 5.004 - 9.01 L

2. The appiicant i3 hereby notified that no international search report will be established and thas the declaraiion wnder
Astigle 17{2}(a} to that effect and the written opinion of the Internatisnal Searching Authoriy are transmiited berewith.

3. E::E With regard o any protest against payment of (an) additienal foe(s) under Rule 40.2, the applicant is notifisd that:
the protest ngether with the docision thercon has bees transmiited 1o the Intsrnational Burcan topether with any
request to forward the texts of both the protest and the decision thereon io the designated Oflioss.
no decision has been mads yet on the protesy; the applicant will be notifisd 35 soon a3 a decision i made.

4. Reminders

The applisent may subwit comments on aw inforwal basis on the written opinion of the Internations! Searching Authority
1p the Internstionsl Durcsu. These commonts will be made available to the public ailer internationat publication. The
International Bureauy will send & copy of such comments w0 all designated Gffices unless an international preliminary
examinastion report has been or is to be established.

Shortdy sfter the expiration of {8 months from the prierity date, the internationsd applivation will be published by the
Iotermational Bureau. 1 the applicant wishes to avoid o7 posipone publication, a notice of withdrawsl of the intemational
application, or of the priovity olaim, must reach the International Burcau before the completion of the technical prepartions for
international publisation {Rules 30bis 1 and $05i5.3}.

Within 19 months ffom the priority date, but only in respect of some desigrated Offices, a demand for international preliminary
examisation must be filed if the applicant wishes 1o posipons the eptry into the national phase untif 30 months from the priovity
date {in some Offices even iater); otherwise, the spplicant must, withie 28 months from the priority date, perfoem the
prescribed acts for entry indo the national phase befors those designated Diffces. In respect of other designated Offices, the
time imit o8 38 months (or kater) will apply even if no demand is fled within 19 months. For details about the apphicable time
limits, Gffice by OfRice, see www.wips. int/petien/iexis/time_Jimits himl and the PCY dpplivant s Guide, Mationa! Chaplers.

Within 32 munths from the pricrity date, the spplizant may request that 8 supplementary internalionsl seareh be carvied
oul by a different Internstional Searching Authorifty that offers this service (Rule 455i5.1) The procedure for requesting

supplementary intematisnal search is described in the PCT Jdpplicant s Guide, International Phase, parsgraphs 8.006-8.032

Name and matling address of the I8AMUS Authorized officer
Mall Slop PCT, Al I34JUS
Commissionar for Patenis
P.0. Box 1450, Mexandria, Virginls 2231351450 e

BEY tHalpdask $71-272-4400

Facsimile Mo, S7T1-273-8300 Telephone No. por o srr0vp7778

Form PCTASAZLS (July 2014}

Les W. Young
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORY
(PCT Arnticle 18 and Rules 43 and 44)

Applicant”s or agent’s file reforencs FOR FURTHER sos Form POTASAIS
47 158.500031 ALTION a5 well as, where applicable, e 5 below,
1 international application No. Internationad fling date [dayimontfiyear) {Eartiost) Priovily Dste {doyimonifiyeny)
POTAIS 1856013 15 Cotober 2018 (15402018} 13 Oetober 2017 (13402047}
Applicant

U5, WELL SERMICES, LLT

This international scarch report bas been preparsd by this Intercationad Scarching Authority and is transtitted 1 the apphicant
according 1o Article 18, A copy is being transmitted o the Intermational Bureaw.

m it is siso accompanied by a copy of cach prior art document ciied in this rsport.

1. Basig of the report
3 With regard to the lsnguspe, the international search was carried out on the basis off
the international application in the language in which it was filed,

{:E 3 transfation of the inierpational application inis which is the language of
a fransiation farnished for the purposes of international search (Rudes 12.3(a} and 23.1(b}}

b. Ej This international search repovt has beon csiablished taling into sconunt the reciification of an obviens mistake
authorized by or notified fo this Authority undsr Ruls #1 {Rule 43.654(z)}.

€, E:] With regard to any spcleotide and/or arsine scid seguencs disclosed in the internatinnad application, see Box No. I

m Certain claims were fonad nrsesrchable (see Box Ne I

&2

E:E Elnity of invention s lacking {seo Box No. HE.

L%

4. With regard fo the tiile,
E the text is approved as submitted by the applicant.
E:E the text has boen established by this Authority o read as foilows:

3. With separd to the abstract,
S
§ the text is approved as submitied by the applicant,
ik i d benitted by the appi

ij the text has been sstablished, according to Rule 38.2, by this Authorily as it appears in Box Mo, 1V, The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority.

f. With regard to the drawings,
2. the figure of the drawings o be publiched with the sbetract ds Figwre No. 2
D as suggested by the applicant,
Ot as seleeted by this Authority, bacauss the applicant failed 1o suggest a figurs.

E as selecied by this Authority, becsuse this figure better characterizes the invention.

i, [B none of the figures is 1o be published with the sbstract.

Form PCT/ISASZI0 (first sheet) (January 20153
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INTERMATIONAL SEARCH REPORT Iuternational application Mo,
POTAIS 18/558313

A, CLASSIFICATION OF SUBJECT MATTER
P8 - B21B 44700, B298 43/28, E21B 43/267 (2018.01)
CRC - E21B 44/00, E218 43728, B218 43/287, E21B 44/005

B, FIELDS SEARCHED

Binimum dovumentation searched {classification sysiem followed by clessification symbols}

See Search History Docurnent
Dosumsmation searched othey then minimum documantation o the extont that such docluments are included in the Helds searched
See Search History Document

Elecironis data base consulted dusing the intemational search {name of dats base and, where prastivable, search torms used}

See Search Histary Document
£, DOCUMENTS CONSIDERED TO BE RELEVANT
Category® Citation of document, with indisation, where appropriate, of the relevant passapes Ralevant to claim No.
X US 2017/00377 17 At (US Wall Services LLGE ¢ Febwuary 2017 {09.02.2017) Entles documant -7, 813, 17,19
— sspecially para [U022}, 10023, {0030 and fig. 1 o
¥ 8, 14-18, 18, 20
Y LS 2047/0228842 Al {Schiumbergsr Technology Corporation) 10 August 2017 {10.08.2017) 8, 14-18, 18, 20
Entire docurment espacially para (002810030, (0075, [0050], [0054], [014Z1-{0143) and figs. t
and @
Y U 201102347878 A1 (Rashesd) 13 Ootober 2011 {13.10.2011) Dntire document especisily 15
para [0041], [D06E], [0O7E], [0078] and figs. 1 2nd 3
A LIS 2016/0230524 A1 {Dumolt et al.} 11 August 2048 {11.08.2018) Entire documant 3-23
LS 201710114625 A1 (Lord Corporation) 27 Apnil 2017 {27.04.2017) Entire documant 120
US 20170022807 A1 (Landmark Graphics Corporation) 28 January 2017 (26.01.2017} Entire 4-20
dosument
A U3 2017030178 A1 (US Well Services LLCY 2 Pebruary 2017 {02.02.2017) Entrs document 4-20
m Further documents are listed in the continvation of Box C. E::! See patent faxnily annex.
*  Specist categaries of sited documents: i later dacument published sfter thi inlernationa! filing date or prierity
“AT  documant defining the peneral state of the st which is not considered daie and not in conflict with the application but ciied fo undersiand
0 be of patticular relevasnce the principle of theory undesiying the inventinn
R eatior application ur patend but published on or after the imernational X" document of particular relevance; the elaimed invertion cannot be
filing date considered novel or cannet be considered to involve an inventive
i d:ﬁﬁgmem w?ia‘gghhmigy thrgiw doubts on prisrity }flaﬁa;(_‘s} or wbicii. is step when the document 15 taken slone
olted fo establish the publicstion date of another citation or other document of nartiular relevance: the clrimerd inventios cannat be
‘ special reason (ﬁ.s specified) . . conzsidered mp%nvoive an inveniive siep when the documsnt iz
“O document referring to an orsl disclosure, use, oxhibition ur other combined with one of more other such decuments, such combination
menns being obvious 1o 8 person skilied in the ant

B documens published prios 0 the international filing date butlater than  « g . . Farmiiy
S 3 * B 3 BITOn b he & v
tha pricrity date clsimed & dovument member of the same patent Family

Date of the actual completion of the international search Date of matling of the intemational ssarch report
; .
§ December 2018 3 ,E E) E C z,{ﬁéﬁz
Pame and mailing address of the ISA/US Authorized officer:
Mall Stop POT, Atn IS8A/US, Commissioner for Patants Lea W. Young
P Box 1480, Alexandria, Virginia 223131450 N
. PCT Hulpdesk 5712724300
Faesinaibs Mo, 571-273-8308 TSP ST4-07-77T4
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PATENT COOPERATION TREATY

Frorm the
INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P, EVANG EECT

HOGAN LOVELLS US LLP

508 MAIN STREET, SUITE 4200
HOUSTON, TX 77002 WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

{(POT Rule 435401}

sy 3 TDEC 208

Appticant’s or agent's file reference FOR FURTHER ACTION

{47 158.500031 See paragraph 2 balow

Intsrmational application No. International filing date {dawimonthiyear) Priority date {dapinonthiearf
POTRIS 1855813 18 Oclober 2018 {15.10.2018} 13 October 2017 (13.10.2017)

Imérnational Patent Classification (1P or both national classification and 1P
S - FEZ298 44/00, E218 43/26, 218 43267 (201801
cpe . E218 44700, EZ1B 43726, E218 43/267, E218 44/008

Appticant U5, WELL SERVICES, L1.C

1. This opinton contains indications relating o the Bllowing items:

Box No, 1 Bagis of the opinion

Box No, I Prionty

HBox Mo {lt Non-cstablishment of opinton with regard to novelty, inventive stop and industrial applicabitity
Box Mo, IV Lack of unity of invention

Box Mo. ¥ Reasoned sintement under Rule 435 1a)(i) with regard to novelly, nventive siop aad industrial applicabiliny:
cilations and explanations supporting such statement

Baox No. VI Certain documenis cited

Box No. Vi Centain defests in the imermationa] application

KO0 ROOOK

m Box Neo. VI Certain observations on the mternational spplication

P FURTHER ACTION

' if a demand for imemmational preliminary examination is made, this opinion will be considered to be & written opinion of the
Interaationat Preliminary Examining Authority (“IPEA™) except that this does not apply whers the applicant chooses an Authority
other than this one to be the IPEA and the chesen IPEA bas sotified the Intemational Burean under Rule 66, 15is(h) that wrilten
opinions of tis Intornational Searching Authority will not be so considered,

if this opinien is, as provided above, considerad 1o be a written opinion of the IPEA, the applicant is fnvited to submit to the IPEA
& written veply together, where appropriate, with amendraents, before the expivation of 3 months from the date of mailing of Form
PCTASA/ZZE or before the expiration of 22 menths from the priority date, whichever expires later.

For further aptions, see Foum PCTASALLE.
Name and mailing address of the ISA/US | Dale of complation of this opinios Authorized officer
Maft Stop POT, At ISAUS :
Commissionar for Patants g Dacamber 2048 Les W, Young
.G, Box 1450, Alesandrie, Virgiais 223131450 e b BOT Halpaasks 574-272-6200
Faogimile No, §71-273-8300 POT OSP: 5712727774

Foem POTASALRT {cover sheat) Canomy 2015}
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WRITTEN ORINION OF THE Interpational application No.

INTERNATIONAL SEARCHING AUTHORITY
POTAIS 18/55013

Hox Mo ¥ Basis of this opinion

1. With regard o the language, this opinion has boon established on the basis of!
EE the international application in the language tn which it was filed.

& wanglation of the intermational application into which is the language of 3 translation
furnished for the purpases of international search {Rules 12.3(a) and 23.1{1))

2. This opinion has been established taking into account the rectifieation of an sbhvicus misiake aniborized by ornotifisd to
this Authority under Rule 91 (Rule 4344, 1{a)).

3 E] With regard to any nuclestide and/or aming scid sequence disclosed in the international application, this opinion has
been estabiished on the basis of a sequence listing:

E: [:} forming part of the international application as filed:
ﬁ in the form of an Annex C/8T.25 text file,
D ot paper or in the foom of an image fils,

53 E::E furnished together with e terational application under PCT Rule 136er. 12} for the purposes of intemational
search only in the fomm of an Annex C/ST.23 text file,

c. [::j furnished subsequent 1o the internationat {filing date for the purposes of internatinnal search only:
1:“} tn the form of an Annex C/ST.253 text file (Rule 137er Ha))

g:] of paper or in the form of an tmage fe (Rude [3rer. 1{b} and Adminisirative Instructions, Section 713}

4. m fn addition, in the case that more than one version or copy of 2 ssquence lsting has been fled or firnished, ths required
statemenis that the information in the subsequent or additional copies is ideutical 1o thal forming part of the applicstion as
filed or does not go bevond the application as filed, as appropriate, were furnished.

5. Additional commenis:

Form POTASA/2IT (Box No, 1) (fanuary 2013)
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WRITTEN OPINION OF THE Internationsl application Mo,

INTERNATIONAL SEARCHING AUTBORITY POTIS 18/56813

Box Nuo, V Reasoned sintement under Rule 43545 1{a)8} with regard to novelty, inventive siep or Industrial sppiicabiiity;
citptions and explanations supporting such siatement

f. Statement

Movelty (N} Claims 3-8, 11, 1330 YES
Claims g, 10, 12 NO

Inventive step (183 Chasns Mong YES
Claims 1-28 NG

Tndustrial spphicability (1A) Claims 1-28 YES
Claims Mone WO

2. Chations and explanations;

Claime 310 and 12 fack novelly under PG Articls 332} as bolng ontisipaind by US 2017/037717 A1 fo U5 Wel Sendces LLD
{herelnafter Wall)

Regarding Clalm 5, Wasll leaches an automated hydraulic fracturing system (10 - "hydrauiic fracturing system®, fig. 1; para [0023], (GOS0,
compHaing:

3 purnp system (38 - "racturing pump®, fig. 1} uldly coupled to 3 welthead (41 - “welthead sssembly™, fig. 1) at 2 wallslls o pump 3
frachuring fiuid inlo the welhead {para (00227

2 blerdar (28 - *blender”, fig. 1) configured io mix togather proppant and 3 fuld mixdure to form the fraciuring Ruld (pars [BO22Y,

3 proppent storage and delivery system (32 - "proppant source”, 34 - e, fig. 1} configired o provids the proppant for the blender (para
0022y

3 hydration unit {18 - "hydeation unit”, fig. 1) configured o mix an additive into a fluld to form the fuld mixture and provide the Suld mixture
o khe blendar {pary [B02215

a Ruld storage and delivery sysiam {20 - "uld souree®, 22 - “iine®, fig. 1) configured fo provids the tluld for the hydration unit {para [B022T;
an additive siorage and defivery sysiom {24 - “additive soursa®, 26 - “ine”, fig, 1} configurad fo provide he additive io the hydration unit
{para (0221 and

an automated controd system {180 - "contraliar”, 154 - "sengois™, 156 - “information handiing systam®, 188, 182 - “communication means®,
figg. 1, para J00Z2], [0030] - “variable freguaency drive™) comprising a plurality of sensing devices {154 - “senscrs®, fig. 1; para [HO30D and 2
plurality of control devices (186G - "controlier”, fig. 1; para (022} - “vardabls requency drive’) intsgrated into the pump system {para (00223,
the bender system {para {0030}, the proppant storags and delivary sysiem, the fuld storsge and delivery system, and tha additive
storage and delivery system, the automated control system corfigured 1o menilor one or mors paramelers of the automated hydraulic
frachring sysiam vis the plurality of sensing devices and fransmit control Instrustions for one or more of the pliralily of control devices to
contral an aspeot of the aulomatad bydraulic fracturing svstem {pars [00307.

Regarding Clalm 10, Walt teaches the systern of olaim @, further comprising one of more of a plurality of components including a meanifold.
3 manffoid trailer, 2 dischargs piping, fow fines conveysnce davices, a furbine {44 - “urbina®, fig. 1; para [DN331), a motor {38 - "moter”, fig.
1} a variable frequency drive, & generator (50 - "goneraior®, fig. 15 or a fust source, whersin the aummated contre! system (180 -
eenirolier”, 154 - "sensors®, 158 - “information handling sysiem®, 138, 162 - "communication means”, fig. 1; para {1122}, 0030 - “variable
freguency dive”} comprises sensers and contrel devicss integrated into the one or more of thae phirglity of components {para D03 -
sengors 154 can be placed in the power and of the hydraulic fractring flest which Inchudes turbine 44 and genarator 50}

Regarding Claim 12, Well teaches the system of claim 8, whersin the automated control 5yétam {1841 - "conirolier”, 184 - “sensors”, 158 -
“information handling system”, 188, 182 - “cormunication meens®, fig. 1; para [0022) - “variabls frequency drive”) comprisss processing

devicas {156 - “Information handling system”, fig. 1; para [DU36]) locatad st the wellsite {See fig, 1; para [O030]), remots from the wabsite,
or both.

-Continued in Bupplemental Box.v

Form PCTASAST (Box No. V) (January 2013} LIBERTY EXHIBIT 1002. P 787
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WRITTEN OPINION OF THE International application No.

g g % A YRE T :
INTERNATIONAL SEARCHING AUTHORITY PETAIS 1855510

Box Ne. ViiE Ceriain observations om the internstionst application

The folfowing chservations on the sharity of the clebms, description, and drawings ot on the question whether the claims are fully
supported by the description, are mader

Ciain §: The term "the central processing system” is confusing and lacks proper antecedent basis, The tenm ls properly introduced in
chaim 7. As wrilen, clalm 8 depands from diaim 1. Accordingly, for purposes of this opinion, olsim 8 has baan interpretad (o depand from
claln 7.

Form PCTASA/LIT {Box o, VIH} (January 2015}
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WRITTEN DPINION OF THE International application Ne.

INTERNATIONAL SEARCHING AUTHORITY

POTIVS 1858813

Suppiemenis Box

In case the space in any of the preceding boxes is not sufficient.

Continpation of,
~-Suppternanial Box - Box V.2 - Cltations and Explanations--

Claims 1-7, 11, 13, 17 and 18 lacks an inventive step under PCT Ardicle 33{3} as baing cbyious ovar Wall

Regarding Claim 1, Wall tnaches an automsted hydraulic fraciuring system (10 - “hydraulic Factring systesn’”, fig. 1) para [R022], [DH30},
cornpiaing:

& pumg system {36 ~ “fracluring pump®, fig. 1) fuidly couplad to a welhesd (41 - “weilhead assembly”, fig. 1} fo pump a Fachuing fluld into
the walihead {para 100220, whareln the pump is instumented with 3 pump controlfier {para J0022] - varlable freguency drive controls motor
33 which controls pump 38}

& bisnider systam {28 - "blander”, 8g. 1} Buldly coupled to the pump (Ses fig. 1), the blender mixing tgethsr ons or more materials lo form
the fracturing Thid {para [DUE2Y, whersin the Dlendsr is instnamanted with & blender seneor {para (003 - “In one axample, & sensor I
mounted near the blender discharge pump™);

% souice sysieny {20 - "uid souiiee”, 22 - "na®, 33 - "proppant souree”, 34 - Ming®, fig. 1) for providing al least one of the one or mone
matenals 1 the bender (pars {00223 and

a nompenent (53 - "urbine ganerator”®, fig. 1; pera (00231, the component instrumentsd with ot lesst one of a component senser {para
10030] - sermnrs 154 can be placed in the power and of the hydraulic fracturing fest which includes turbine 44 and generater 8} and 8
componsnt controlier,

and 3 controlier {160 - “controlior”, fig. 1; para [0030; para (00231 - "veriabls frequency drive™), whersin the controlisr confrols 2 aspects of
the sutnmoted hydroulis fracturing sysiem based af least in part on aulomsted instructions {para (0300} the aulomated Insiructions
ganerated based on messurements received From the at least ons of the Hender sensor and the component sensor {pars {0030} -
*soniroliar 150 san be used for sending coniro! commands for aperation of the syslem 10, and thus can utiize vibration Information from
sansors 154 o adiust contro! commands,”) but does not specifically teach whersin the pump systen or the source systen faave their own
sensors; whefsin the bender system or ths source sysism egeh have thelr own controlier or wheraln each controlier condrols thalr own
respective aspect of the automated hydraufic frachuring sysiem.

However, Wall doss teach that the ssnsors {154 - “sensors®, fig. 1; nars (0307} can compeise multipls sansors located on multiple parts of
the hydrauiic fracturing svstern (para [BU30]) and also isaches that the controfier is able to control the entire system {para {0033}, The
separstion and rearangemant of pars falls within the ordinary skifl of one In the art using routing experimantation snd design principies.
Aceordingly, i wouid have basn obvious to ons of ondinary siiff in the art o provide the pump systerm and the source system with their own
sensors and o provide the plmp Sysiem, the blendar systerm, the component and the source system with thelr own controfiers In order 1o
provide the information handling systern with information about i componants of the system as wall as improving the spasd at which the
controliars are able o aciually control their respective aspedt of s systam.

Regarding Claim 2, Wall tssches the syatem of caim 1, wherein the pump system (38 - "echering purg”, fiy. 1) comprisss 3 molor {39 -
*metnr”, in. 1) controlied by the pump controlier {para [B023] - “varishbia frequancy drive™} based at lsest in part on the automated
instructions {para (00223, JOR30T.

Fagarding Claim 3, Well teaches the systers of dlaim 1, wharsin the blender {28 ~ "bender”, fig. 1) comprises stlcastone of a chamical
prmp {para (00221 - “Blender 28 ¢an have an onboard chemicsl additive system, such as with chemical pumps and augers.”}, 2 coaiing
sysiem, an auger, & bisnder dischargs pump, 3 velve, or an aciuator, the al leest ong controlied by the Mendsy contrafier based atleastin
part on the aufomated instructions {pars [0022], 003G

Regarding Claim 4, Weil tsachas the systam of daim 1, whersin the source {20 - "Buld source”, 22 - ling", 332 - “proppant source”, 34 -
*ina®, fig. 1) comprises af feast one of & gale, a valve, 3n actuator, o delfvery belt, a defivery fing {22, 34 - "ling”, fig. 1 para {JC23]) or o
cheminal pump, the at lsast one controlled by the source controlier based 2t least in part on the automated instructions {para [0022],
{00301}

Regarding Claim 5, Wail isaches the sysiam of claim §, wherein the compenent (53 - "hurbine ganerater”, §ig. 1; para [0023]) comprises at
lemst one of a turbine (44 - "hurbing®, para {0231}, a generator, a hydeation unit, o distibution systern, 8 fuel source, o a walihead,

Regarding Claim 6, Wei taaches tha system of clalm 5, whersin the component senswr {pars [0030] - sensors 154 can be placed In the
power snd of ths hydraulic racturing Sest which includes turbine 44 and genarator 55} measures at least one parameter associaled with
the turbine {44 - "turbine”, fig. 1 para [D023], [D030Y, the generater, the hydration unit, the distibution system, the fuel source, oring
walhead, and the component controlier (para {0301, see traatment of clalm 1) controls 8t lsast one aspect of the urbine, the generater,
the hydration unlt, the distribution systam, the fus! sourss, or the walihead, based at laas! in part on the autemated instructions {pars
00301,

Ragarding Claim 7, Wall teaches the system of claim 1, further comprising a central provessing system {180 - “contrafier”, 156 -
*information handing system”, fig. 13 configurad to recelve the meastrements from he pump sensor, the Mendaer sensor, the soures
sensor, and the componsnt sensor, and generate the ausmsied instructions based on the measurerments {pars [030]; see trealiment of
clatm 15

Begarding Claim 11, Well leachaes the system of claim 9, but deas not specifically leach whersin the control instrustions ssuse the une or
mare of the purality of control Sevices 1o automatically adjust ong or more of a flow rate, a prassure, power, molor speed, gates, valve,
actuators, delivery fines and conveyanes devices, pump ratss, o cosling systems. Further, Wall does teach that the pressure or pumgp rate
of the sturry can be adjustad by the pump systam {36 - “pump®, fig. 1; pars (00223, that g sensor (154 - "sensor”, fig. 1} can be associated
with the pump {pars {00301 and that ths controfier is able 1o sand condral sommands o opsrate he system, Acnordingly, & would have
bean obvipus o ong of ordinary skill in the arl that the pressurs and fow raia of the pump syster could be adjusted using ths controd
instructions in order to sliow for automatic adjustment of the pump, thus reducing the chances of user arror,

~Costinued in next Supplemental Box--
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Regarding Clalm 13, Wall teaches an sutomated hydraulic fraciuring method (10 - “hydraulis fracturing system”, fig. 1; para [0822], {00307,
comprising:

initiating 8 hydraulic fracturing operation using an auiomatad hydraulic fracturing sysiem {Bee fig. 1; para [0022]%

providing a first material {para [BOR2] - "Huid®) for a fracturing fiuld from 2 st source (20 - “Huid soures”, fig. 13 to @ blendser {28 < “blandser®,
fig. 1k

providing a second material {para (0022] - "additfves”} for the facturing fuld from a second source {24 - "sdditive source”, fig. 1o the
tlender {para {03221

miking the first material and the second materia! at the blender o form the frachuring fuld (Ses fig. 1; para {0U22]}, the blendsr comprising
a blender sensor {para [J030] - "in one examplz, a sensor is mountad near the blander dischargs pump™} for measuring one or more
parameiars assochaled with the blendsy {para 030

providing the fraciuring fiuld from the blendar to 2 pump {38 - "racturing pump®, fig. 1), the pump comprising a pumg controfier {parm
{0022} - variable frequancy drive controls molor 3% which controls pump 36; for controliing one or mors funclions of the pump {para
Ut

injaciing the fracturing fuld from the pump inte a walthaad {41 - Swellhead assambly®, fig, 1} coupled to 3 wall {12 - "welthore™, fig. 1; para
orzzy;

monttoring the ang of more paramsetaers via the blender sensor {para [RR30);

generating aulomated instructions for at Isast ong of a controfler {180 - "controlier™, fig. 1 pars (0000} based atlast in parton the ans or
mors parsmeters (para [00301); ang

contraliing ot least one of the one or more functions of the first sowrce, the bisnder, or the pump via the controfiar or tha pump controliar,
regpactively, based st lzastin pant on the automated instructions {para {030} but does not specifically isach whersin the first sourcs or
the pump sach comprise thelr own sensor for msasuring thely respective parametars; whersin the first sowrce or the blendsr have thelr
awn controlier for controtiing thelr respective funclions,

Hovesvar, Well does teach that the sensors {154 - “sansors”, fig. 1; para [030]) can comprise multipls sensors located on muitipls parts of
the hydraulic fracturing sysism {pare {30} and also teaches that the controfier ls abis 10 contral the entirs systern {panz D030, The
separation and rearangement of paris falis within the ordinary skilf of ons in the ar using routine experimentation and design principles.
Aocordingly, it would have been obvicus fo one of ordinary skiff in the art to provids the pums system and the sourss system with thelr own
sensors and 1o provids the pump systern, the blender system, the component and the source system with thelr own conteofiens in order o
provids the infermation handiing system with informeation about sl components of the system as well a8 buproving the spasd st which the
controllers are able (o achualy contral thelr respactive aspsol of the syatem.

Whils Wall doos not explicitly disclose the posiiive recitation of a method, the devics taught by Weil is inherently used {o perform the
claimed mathed.  Accordingly. i would have been ohvious fo a parsen having ondinary skilf in the art ® have utilized the system and
teachings of Well as z whols, sffectively providing 2 msthed of use through anabling the use of an autormatad hydraulio Facluring systern.

Fagerding Clatm 17, Well teaches the method of claim 13, further comprisirg:

ransmitting information {para [0030] - "information sensed by sensors”) derived fram the one or more measuved paramsias (0 & emote
controd center {para [0030} - “the IHS 158 communivates with the World Wide Wab to allow for remots reviewlng of e information™);
receiving control instructions from the remeis control oanter; and automaticaly controlling at least ons aspect of the hydrautic fracturing
system based at least in part on the received control instructions {para [D030] - HIS 156 and controfar 160 are used o send control
sommands far the operstion of the system which can be dons remotaly using the world wide web).

Regarding Clalm 18, Well teaches ths mathod of clalm 13, further comprising:

ocontroliing & pressurs or rate at which the fracturing Buid is injected intu the wellhesd based on the automated instructions (para {0022} -~
in a6y example, the pressure of the sharry In Hine 38 ranges from around B0 psi o around 100 psi. The pressure of tha shury can be
increased up {o around 15,000 psl by pump 38.%; para [B030] - “cordrollar 160 can be usaed for sending comtrot commands for operation of
thg systermn 10, and thus can ulliize vibration information from sengors 154 o adjust control commands.”}

While Wall does not explicllly disclose the positive moliation of a maethod, the davice tsught by Well is inherantly used s perionm the
claimed mathod.  Accordingly, it would have besn obivious 10 & person having ordinary skiil in the art to have utitized ths system and
taachings of Well as a whols, sffectively providing a method of use through anabling the use of an sulomated hydraulic fractuing system.

aims 8, 14, 18, 18 and 20 lack an inventive step under PCT Article 33{3) as baing obvicus over Well in view of US 2017/M236842 Al o
Schiumberger Technology Comporation (hereinafier ‘Schiumberger')

Regerding Claim 8, Wel teaches the systers of claim 7 {Nais: Sas Box Vi), but does not specifically teach whersin tha cantral procaessing
systam is configured to generate alerts or notifications based on the measuraments, the alsrs or notifications indicating a condition of &
cariain component or oparation. Further, Schiumberger taaches an sulomatic hydraic fracturing sysien {Sae figs. 1 and 2; para [0028],
{0028} comprising 2 seurcs sysiam {200 - "additive system®, fig. 2; para [00301) instrumented with a source sensor {204 - “sensor®, fig. 2
para [0030}) conligured o generate alerts bassd on measuremeants indicating 3 condition of the soums systam {para [BO7E], [HO80L
{0094}, Accordingly, it would have bean obvious o one of ardinary skilf in the ant 1o incorporale tha alert sending function tsught in the
sensors of Schitimberger into the sensars taught by Well in ordar o allow operators to aquickly idemilfy profiem areas and fix said problems
o maximize efficlency of the wellsite,

~Continged in neg Supplsmental Box-*-
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Regarding Claim 14, Wall toachias the method of olaim 13, but doss not specifically teach the mathod firther comprising:
detaciing that ot least one of the ons of more parameters Is sutsm of an acceplabis hreshold, snd
auiomatfmﬁy seopping fud adjws

; : F o] :
anid the Sontrolisr mad&&d cmal and aﬁ}nsi ﬁhes ssystssm a8 peed be a3 Laught by Schimberger be incorporated into the ns&m amj
controlier aught by Walli m v 4G aﬂ@w for auwfm&:c ad;ustment of paramaters withoul walling on owmmr intmenﬁm g mder ¢
maimixes efﬁcéssm-y a
Whils Well, in vigw of Sch i rg@r, dses not explicitly disciose the pogitive recitation of a rrisihod, thes ﬁem-.,a tmught by Wssﬁf ins view of
Schiumbergar, is inhersnty Used fo parform the claimed method. . Accordingly, i would have Been obvious to 3 person having ordinary
skifl iy the art o have utilzed: ‘the systam end isachings of Well, in visw of Schiumberger, as & whols, effectivaly providing a method of use
hrough enatting the use of an aulomated hydraulic Tacturing system,

Regarding C!aim 18, Walt taachas s method of claim: 13, but does not spacificatly feach the methed Rurther compriaing:

deteciing that at least the parformance issue of the automated hydreulic fractiiing system; and

providing z:wbieshaﬁimg sades o alers indicative of ons o mors sources of ths performance lssus.

Fun:haa Schiumbez‘ger foa an azﬁmnaim, hycrailic Emcmmg system (Seafigs. Tand 2 para E(I‘(B:ZB} EGQEQ}) somprising a sourcs

a5 tas.;gi'st i i?ae sansors of Schiumb@rger !nt@ the sersors latght by Well in order o alfow
as and fix said problems to makimize efficlency of the welisita,

operatons toquickly idenﬁfy

Wh ie Wall, Inview.of Schhmbargar does not exp'éc;ﬁy sﬁ.:c:icxsa thes positivs recitation of a method, the davice 1aught by Well, in visw of
”f‘l‘z‘;m the ci _m«:ﬁs' ihpd Acmrdingﬁy, it would have been nbvms o8 pamm hawng mdinary

automatioaliy staiﬁngc stu;spbng; of adjusting the rate of daﬁfvary of he first maleral from the first solres to the bEendﬁr based at isast in
part onthe au&meamd msﬁmmtans

system, (?E)Q <
°haﬁ ak least msa

systam commt‘sant is cutgumsj) Aumrdmgiy # wauki have baan ohvious fo one saf crd:nary sl i tha artto Rave used the ieach:ngs of
Sohiumbergar o have the sttrca Sensor dnd the Blsnder sensor taught by Wall b usad to monitor flow parametsrs and gutomatically
ad}.‘gt the ficsw rate if one 0f the sensora seNsSes @ parafﬁstar ou*szde e thyesi fied in arder o affow for awtomatic adjustmant of parameters
White Well, in view bf Sch ambarger cim:s nat eaxpism!y wsciose the postiive recs‘atsrm of & method, the device taught by Wall, in view of
Schiumbarger, is inharently used o perform the claimed methad.  Accordingly, i would have been ohwvisus 19 3 persen having srdinary
skilt in the art io have Wilized the system and teachings of Well, in view of Sehiumberger, as & whole, affectivaly providing a method of use
through enabiing the use of an sutomated hydraulic frachrring sysiam.

Regerding Claim 20, Well teaches the method of alalm 13, further comprising:

providing the fraciuring fluld ffont the blendsr 1o & plurality of puinps (See fig. 1: para [(N323);

providing the frachuring fuld from the plurality of dumips o = distribution systern (42 - "dischargs piping™, fig. 1; para [0022])

njscting the fracturmg fhild from the distribution sysiem into the walibors (Sse fg. 1) para {0022]); but doss not specifivally tesch the
mieihod: comprising

automatically adiusting individual prassures or pump rates of the plurality of pumps andior 8 pressure of pump rate of the distribution
systern based on s automated instructions.

Further, Schiumbgrger teaches an automatio hydralic fracturing system {See figs. § and 2; para [0828], 100281 comprising a source
system (200 - “additive systen”, fig. 2, bara [030]) Instrumanted with 2 source sansor (204 - "senser”, fig. 2; para {0030} for detecting
that at lsast ong paramster Is outside an acceptable thieshold {para (0142, (01437 and altomatically adiusting the a Junciion iy résponse
ipara [0143] - a parametar is mordiorsd {615, fig 8} compared to a threshold (825, fig, 8) and an ouipit signa! for controfiing an additive
aystem componant is oulputted) Accordingly, it wotld have besn obvious to one of ordinary sikill in the art 1o have used tha teachings of
Sohlumbergar (o havs the pump sensors taught by Waell be used-to monifor fow parameters and automalically adjust the flow rats of one
of the pumps based on the instructions in order to alfow for automatic adiusiment of parametsrs without walting on operaior intervention in
order to maximize sfficlency at ths walisite.

White Well, In view of Schiumbaerger, doss not explicitly disciose the positive recitation of & mathod, the device taught by Wall, in view of
Schiumbarger, is Inherantly used io perform the claimed msthad.  Accardingly, it woudd have been abvious 1 a persen having ordinary
skilt in the art 1o have wiilized the system and teachings of Wed, in visw of Schiumberger, as a whals, sffectively providing a method of uss
through snabiing the use of an audomated hydraulic racturing system.
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Clgirn 15 facks an nventive step under PCT Article 33(3) as belng obvious over Well in view of Schiumberger in view of US 30110247878
At ie Rashead

Regarding Clain 15, Well tsachas the mathod of dalnd 13, But doss nol speciiically teach ths method further cornprising:
detecting substandarnd performanas in one or mors areas of the atomated hydrauiie fracturing sysieny
aesimnaiscaﬁy ﬁmubiesmwwg the aulomaied hydrauiic frachuring system basad on fve data from & pluralily of sensors or previous data

sHing
{pars O], 00097} to determins the a,aums of the auhﬁandafﬁ perfamancs and sutomatically adiusts the system io resolve it {pera
{0942}, I830 Accordingly, i would have been obvious 10.ong of ordinary skitl in the att to inccrpﬁmte this alert sending funclion and
tmubt»&sshmﬁng codss tgught i thae semam of &hﬁumbergssr frdo the mnsors taught by Wall in order 10 aliow operators 1o quickly identify

Further, any. combémﬁm of e shove mfamnms f3ﬂ$ 1w temch sad*psanein the tm&.bies"mzﬁmg is done aulomatically. Mowever, Rashaed
teaches u systam (See fg. 1; para [0075] comprising ssnsors (76 - “vbration ssnsor”, ig. 3; pars [0078)) whereln when the sensor
detects substandard performans, the proflen is auslomatically troublashooted {para ﬁ{}(}'ﬁ} 0BG, FoDsON. Accordingly, | would have
been ohvious to one of ordinary skilt in the art o use the avtomalic roubleshonting taught by Rashead in the system tzsnght by Well, In
view of Schiumberger, insiead of the manual roubleshooting In order 1o reducs the nead for eperator intervention and maximize the
eﬁ’ic:ansy of the walishie.

While Well, in view of Schiumberger and Rasheed, does nat sxplicitly disclose the positive recilation of 8 methad, the devics taught by
Wil n visw of Schiumbergar and Rasheed, Is inherently usad io perform the clalmed method. - Accordingly, #f would havs been obvious
{0 & persan having ordinany skiff in the art to have utilized the system and teachings of Well, in view of Schiumberger and Rasheed, asa
whoig, effectively providing a method of use through enabling the use of an automated hydraulic fracturing sysiem.

Claims 1-20 have industrial appliicabliity as defined by PCT Article 33(4) bacause the subject matier can be mads or used by industry.
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WRITTEN GFINION OF THE Indernsttional sppHostion No.

INTERNATIONAL SEARCHING AUTHORITY

Box Na. i Basis of this opinion

i, With regavd 10 the Ianguage, this opinion has been established on the baxis off

the international apptication in the language in winch ¥ was filed,

a transiation of the international applcation {nte witich s the language of a ransistion

furnished for the purpeses of international seavch {Rules 12.3{8) and 23,16,

-3

i This opinion has been established tnking into account the rectiffontion of an obviouws mistake authorized by or notified
ihis Authority weder Rule 81 {Rule 43851200

With regard to any nuelesiide and/or aming scid seguence disclosed in the international spplivation, this opinfon has
been established on the basis of a sequence Hsting:

Lot
i1

& E} formaing part of the internaltonal application as filed:
EE fie the form of an Awmnex OF8T.25 toxt file.
E} on paper o in the form of an image file.

&, m furnished together with the intemational applicstion under POY Rude 13ver. 1) for the purposes of international
search only in the form of an Armex C/ST.2S taxt e

e, i ! furnished subsequent o the internsiional filing dats for the purposes of international search ondy:

th

4. i_ ] fn addition, in the case that more than one version or copy of 3 sequence listing has been fled or fiwnished, the required
statements that the tnformation in the subsequent or additional copies is identical o that forming pant of the application as

filed or does not go beyond the appiication as filed, as appropriate, were farnished.

3. Additional sommenis:

ey

Form POTASALLST (Box No. 1) (January 20153
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WRITTEN OPINIGN OF THR
INTERNATIONAL SEARCHING AUTHORITY

International apphication Ne.

Box Nag, V Reasoned sintement under Rule 4360 Ha)i) with regard to novelty, inventive step ov indusirial applicability;

eitations and explanations suppor ting such statement

N

1. Sialoment

Novelty (N} Claims 128 VES
Claims Mone NG

fmventive step (3%) Claims Nons
Clabmg 12

industrisl applicability (1A} Claimns 128 YIS
Clabms MNone NG

Citations and explanations:
Clatms 1, 3, 7 and 14-14 ack an inventive step under PCT Article 33(3) 25 being obvious over US 20170037717 Al to US Well Services

A H
LLOS (horsinafiar WaliT17)

Regarding Claim 1. Well7 17 teaches & hydraulio fracturing system {10 - “hydraufle fracturing systemy”, fig. 1; pars [0023], G301,

“Qn‘pﬁ;i’}

apl s;{a'ﬁy of pumps {38 - “fracturing pump”, fig. 1) para [0024); see fig. 2)
Su onrl

acturing Ruid
& distribution system {38 - "

{para {6{322_‘

1 and
a control systern {154 - "sengors®, 1569
FO030) comprising:

a phuraiity of sensing dovices {18
GrEe OF more proeessing devices {

parameiers {para ‘393 1) and

ane of more control devices (180 - "oomroiler, fig. 1) con
on the contred instructions {para {0030} but dogs not sp

aspects of the pumps and the distribution systam,

Howsver, Well717 doues teach that the sensors (154 - "sensory”

paris 0 the hydrauiie fracturing svstem (para |

2

would have been obvicus (o one of ordinary skill in the ant o includ

constant moniloning and &
the hydraulic fractaring system,

tm bt "‘ "8 'su !a-r. r*s*m-foic" %u - ¥
ischarges p'pﬂ {42 - "dischargs rm
vl devioss (‘ESQ - eontrolier,
& e punp and distribution sys

provig ing a fracturing Huid (para {2032] - line 34 provides & fracturing siurmy o pumps 38) ko & plurality of pumps (38 - “ractsin

fig. 1 parg {B024]; see Hig. 23

pamping ihe fracturing fluld \par:a {00221 into a distrib

“discharge manifold”, fgs. 1 and 2}

injecting the fracturing fuld (para {GGZE}‘
Measuing Gne oF Ve parsmater
senaing devices {154 - "sensorn
generaling :.RL-‘\O'TE‘TEEEIE' ingtrio
{18G -

O3

instructinns {para {3030} - condro
on the Qvaf?!"'fﬁ“ﬁ’ measurem
Whitle WalT17 does not ex
*?-»a olaimed method.  Accor

of sensors 154},

~Gontinued in Supplementat Box-

ne”, 42 - L. ?‘ args piping®, 12}
receive and consolidate Tractwring Ruid fom the plurslity of pamps for infection {para D024 o 2 wellhesd (41 “welihond assembhy™, fig.

fe
fustinent of fraciuring fluid sntering wallhas

T WaliT 1Y teachas g hydraufic fractiring methed {10 -

tan sysiam (38

ty disciose the po ,:m’v‘ﬁ raci

TE ~ "suetion manifo

information handiing system®, 164 -

-Msonsors”, fig, 1) configurnd o mnosune
158 - "infonmation handling systesm®”, fi
paramaters measwred by the plurality of sensing devices and ganerats contro instructions basad ai eae‘ in part on the one gF more

L fig. 1 pare {00300 can oo ':;:rssa.& Franiti p?sf sansors ocatsd on roulliple
FRI0N in order {0 adius H for the sysiem { p ra ;‘ 301, Accordingly, it
sensors on the g ' sysf i ardar o allew for
Q & i sysier are Key maembers of

i ty of pumps

35, the distr

o 180 cor -:-hﬁs tha devicas uasen folyd m

ion of @ methe

?\ ngs of Wall?17 as & whole, affectively providing & msthod of use through snabling

rad o receive the contrad instructions and conts
;-\.c.:..c;sii taach whan

“hydraudic fracturing system®, fig. 1: pars [0023], {00307

- “Hne", 42 - "dischisige iy
welihead *s&e nbiy", fig. i)

fi mented "w g8 w {Sae fig. 1}
78 { H36) - mmm‘a ion handling 3 m

sontreler®, fig. 1) has cd al least in past on tha one or more r-”:‘*.ﬂw. 3
contralitng one oF mors fmtt 3 of the pl raisw of pumpe

wed 3l a wallsits {12 - “weaitbore

13", 80 - "discharge manifold”, figs. 1 and 2} fuidly coupled to

o) ¥

“oontroffer’, 188, 182 - “sormmunicstion means™, g,

GG OF More p;aras*i:aiers .‘g’-a'a 16030}
gurad o recaive snd analyze the one oF morg

fone of mars aspacts basad
t the control systeny msasures & parametsr or sonirols

V{38 - ine®, 42
saive, actuator, xw‘c.io“.
. controdish E;a vig r?w

51

g, 76 - Tsuotion manifnid, 80 .

s, the distribution system, or the welthead via & plurality of

158 qf»r.e-a G
rs {parg [G030],; and

2

'rsic: Y or the welihead base art on the aummated
strictions of the information 3 systery which is based

od, the devios taught by Well?17 is inherently used o pasi*z‘m
sy, i wotd have been obvious o g person having ordinary skill in the sl o have uiiiized i i

Box Mo, V) January 2015)
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WRITTEN OFINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

Box No. VIIT Ceortain observations on the international application
on the clarity of the clabms, desoription, and drawings or on the guestion whether the olaims ave fuily
s properly introduced in clalim 18,

i, clzim 18 has been interprefed to pe dependant on

The following abservations

supported by the desoription, are made:

Clalm 18 The term “the distribution system® s confusing and lacks proper antsecedant basis, The len
- ;

¥ (January 2015}
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WRITTEN OPINION OF THE Intemational application Mo
INTERNATIONAL SEARCHING AUTHORITY

POTAIS 18/87830

Supplemenial Box

In case the space in any of the preceding boxes is not sufficlent.
Continuation of! L i
SSupplemesntal Box - Box V.2 - Citstions and Explanations=-

Regarding Clalm 14, Wall? 17 toaches a hydraulic fracturing meshed {10 - "nydraulio Tacturing system®, fig, 1; pars 10022), 06305,
comprising:
rateiving 2 first date from a first sensing devies {154 "sensors’, fig. 1) para {st i oses how one sensor 154 s locsiad on he walhead
assembiy 411 of 2 hdraulis fracturing system {10 - “hydrautic fraciuz‘in\g systgm”, fig. 1)
ranasiving seound ddii: front & & m’ rid s-smmc: device {184 - "sensors”, fig. 1) pam {CGSJ“- - @ senaor 154 can be planed near blendey
discharge pump) of 38 blendsr systam {2 lendar”, g, 1) of he hydraulic | ’.‘ra"'u“m system, the blonder system mixing together
rrsterials 10 form a fraciuring ﬂai {nrssa {SG{E} - "racturing shery™) and defivering the fracturing ;‘Lm e a pump systermn (38 - "pumps”, By
¥; para [O28H, and the second daia indloative of a condition of the biander system (para D030}
generating aulomatad i.nr'm.{.tmns wara {00301 - information handling systam 158 t;m&ratss‘ ns}for one or more control devices
{18 - "controlier”, fig. 1) of the blender sysiem based at least in part on the first snd second data (mra G030 and
contreiling one or more functions of the blender syatem based al least in part on the avtomated instruciions {pars [0030] - conr rﬁis-r ‘EFG
controls the devices based on the instructions of the information handiing systen whish is baw& an ihe paramater measurements
m?ﬂSQFS 184} but doss not specificaly teach wheraln the first sensing devics measuras daia indicative of a condition of the pump s‘r*‘serﬂ.
Howeaver, Weli717 does teach that the sensors {184 ~ “sansars®, fig. 1; para {DO3Y]) can m*ﬂy‘rm& mititipla sensors osated on n'u?*-f ie
parts of the hvdrsulic fracturing system (para {00301} In order to adiust control commands for the system (pare [OC301. Accordingly, it
would have been obvicus 10 one of ordinary skl in the art o ude sensors of the pumos for monioring & condition thereot in ordsr ©
afiow fur constant monitoring and adiustmant of frsoturing Huld enterdng welihead becsuse the pumps and distribution systom arg kay
membars of the hydrauiic fracturing system,
Whils WaliT17 de ‘%b not explicitly discioss the positive recitation of @ method, @
ihe claimad method. Ag uwﬂma v, 1 would have hean obvious to a
teaehings of Well? 17 as a whole, sffactively providing 2 method of
ByBtam.

13 dems taught by Welt717 is inherantly used fo pedorm

sarson having ordinany skill in i?‘c art to hava utilized the system and
w3 through ena‘c!ing hie use of an automaled hydrauiic fracturing

Ragarding Clalm 15, Wall? 17 teaches the method of claim 14, wherain the pump system comprisss:
G AT oS pumps {38 - "racturing pump®, fig. 1) para [D024]; see fig. 2); and

a distribution system (38 - "ine®, 42 - "dischiargs piping”, 78 - “suction maniiold®, 80 « “disch
consofidates the fracturing fuid from the ane of more pumps (para (00241} for injection ntn
¥hila Weli?17 does not sxplicitly discloss the positive recitation of 3 method, the devics fau
2 clzimed mathod., A cwrﬁmcxiy ¢ would havs been obvious 0 a parson having erdinany s
teachings of Well¥17 as a whole, sffechively providing 2 method of use through snabling the use of an sy
Fystem,

raceives and
v, Hg T
o ;ee‘fg.rm
sysiem and
:' fracturing

(1.

Regarging C
compising:
sontrofiing one or more functions of the distribution system based on the suiomated instructions.
However, Well?17 does teach that the sensors (184 - "sensors”, fig. 11 para [0030) can comprise muliple sensars noated on muiii;}i‘fs
parts of the hydrautic fracturing systam {para [B0301} it order 10 adjust sontral commands i
would heve bean obvious 1o ona of ordinary skill in e ant to include sensors on the d‘s‘*ih
funciions based on remﬁng i:ﬂm the sensors in ordsr o allow f@r consiant monionng and 'sc'wms\“.i »f fraciuring Hud antaring welihead
because the pumps and dis systermn are key m the hydeauiic fraciuring systen
Whilss Well7 17 doss not exp tscio ose the positiv noof 8 method, the device taught ngf Wali? 17 is Inherently used 1o perform
the claimed method, iy, 1 would have been obvious to 8 parson having ardinary skill in the ant 1o have utilized the system and
taachings of Weliri7 as @ whai affectivaly providing a msthod of use through enabiling the use of an automated hydraulic fracturing
systam,

118, Walt? 17 leaches the method of clalm 15 (Note: See Box Vi), but doss not g

solfically teach the method further

to contra
~F

18 2, 4-8, 8, 11 and 17-198 lack an inventive siep under POT Articls 33{3) 35 being obvious cver WeliF17 in view of WO 2018/180458
At to Bohiumberger Tachnology Corporation (hersinaiter ‘Schiumbergerd 587

Regarding Slaim 2, Weli? 17 teashes the system of glaim 1, whersin the plu :s-ziy of senging deviees {154 - "sensors”, im i, are -r a-ﬁ Had on
{he plurality of pu zm IS & ried ﬁ 4 wﬁ;trs‘mhg‘. BYHIEM iu b G 'Ree sa‘sms"&t of slalw 13, but doss not spea
sansing devices include at lsast one of low sensors, fuear, or {achometers, Further, § u‘rbc* -n*:iiis
feaches @ hydraulic \‘mu..ﬂ“\ sy;iem {100 - Mwellst . Vi {riuzu compriaing 8 phuralily of pumps (241, 242 - “high
pressure pumg unite”, fig. 2; para 0038} ca'\* sising & piveality of sensing device 3 {244, 245, 248, 4‘2“ - “fiow sensors”, §~ H ; 3
ioation with 2 condroller (410 - “controlier”, fig. 2; para [O04H]), A(‘Lu ingly, it woulkd have bean obvious o use the I
@ taught by § L.Nt.mtanrgs‘r 157 in association with the p s a&nd coniroiter tsught by Wellv17 in order 1o aliow the control system o

mu\iv idantify which pumps are aperating efficiently and w My reg ws raintanance,

o

-Continued it next Supplernsnia! Bes

*

Form FOTASALRT (Supplemental Box) {January 20135}
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Supplemontal Box

In case the spuge in 2uy of the preceding boxes is not saffictent,

Continuation af; ) 5 ) )
-Suppiamental Box - Box V.2 - Gllations and BExplanations-™

Regarding Claim 4, WellT 17 leachas the system of oialm 1, furthar comprising:
a suction ne (78 « “suction mamiold”, fig, 1) through which fracturing fuld s su -au?iefs (para §€}3?4 )i arnig
& dischargs Hns (80 "dax“margssém: ,fig. 1) through which frscharing fluld E d 247

wharein the piurslity of sensing devices includes one o mors fow sensomns
s'ji'v sharge fne,
Furthar, Sohiumbsrgerd 58 teaches 8 hydraulic fracturing system {100 - "welisie systen”, fig. 1) para {0028} comprising & phuraiity of
pUMps ‘..M 242 - "high pregsurs pump unite”, fig, 2; para | JC 381 comprising & gw‘uraiiiy of sansing devices {244, 245, 248, 247 - "flow
st.“i&'ﬁm ,s'sg( 1; para {C-m“_}i commautication with & controdey (410 - ionstroliar O fig. 2 pevs 00431, Accordingly, B would have basn
Bious 1 use the fow sensin G devices taught by Schiumbergerds8 In association with E*s& pumps, suction tines, dischargs ine and
Har {aught by Wellv 37 in vrder 1o allew the control s system o quickly identify which pumps are operating efficiently and which may
mainlenance.

suclion Ems and tha

Regarding Claim 8, WellT17 teaches the systam of claimt 1, further comprising:
QS OF oS biand‘er% {28 - "blander®, fig. 1) sonfigured o mix logethsr one or mors materials 1o form the fracturing fuld {para JOB22Y,
wherain the fracturing fuid pmv-nad framn the Mendar to the phurality of pumps vig 8 manifold (38 ~ "ine”, fig. 1), but doss not specifically
feach wherain the plursiity m’ sansing devices includas one or more pressurs o Row sensors far maasuring flow andior pressure
condittons 3t the one or more biendars, the manifald, the plurality of TS, GF the distribition systom.
Fgriner Sohlumbergerd 58 teaches a8 hydrauic fractring system {100 < "welisite systeny”, . 1 para | {Lo28] co 'Ts;‘-rs-?‘r--g a pmu B ',
LETIES ’?zi 1, 24¥ . “high pressurs pump units”, fig. 2; para [0038]) comprising a plurality of sensing devices (44, 2345, 248, 247 - "iow
%s&n::ma gL 1 pers DUEEY 0 communication with a controtier (410 - "eontrofler”, fig. 25 para {00 -‘i‘:) Azcordin giy i would havsa Deen
obvicus 2 use the fow sensing davinas taught by Schlimmbergerdd8 in ass Gt with the pum) r aught by Wellf 1?7 in
crder o aliow the control system o guickly identily which pumips are operating efficiently and whi o 1 r“rw mq dive mainte

Ragarding Claim &, Well?17, in v ssw ES“‘n

miere conbrol devios (Weli? ) 18(
pumps and the distriba
ot tha instructions of he

, teaches the system of oiaim B, and Well? 17 further teaches that the one or
i ?'g 1} is configured (o controf the ona or more ¥ arg, e manifold, the pluratity of
ﬂ o 1 ii @ fow andfor prassure sondilions (pars 10030] - controlier 1680 conirols the davicss basad
information :am i system which s based on the pararnsisr moasurements of sensorg 184

rrbergardSa, ¢

o
&

73

egarding Claim 8, Well? 17 teachas the mathod of claim 7, but doss not speaifically teach further comprising:
detecting that a paramater of tha one or more g*srsramsif»;,\ s outksicds of an soospiable threshold, whsrein the first parametsr is
azsocialed with & frst pumnpe of the pharalily of pum

At ﬁr“-m v adiusting or iming off the first fakiss
Further, Schiumbergerdd! teaches a hydrsuiic fracturing method {Ses fig. 5 pa

‘2

3 and

o

a system (100 -~ "wellsits sysi Tem, ?q

1: pars [$028]) comprising & plurality of pumps (267, 242 - “high ;w-‘e;m.e LR umi%‘ ?”v: 2 M:e IGEE] oo mp*ss ng & r‘ium:
davieas (@44, .nib 248, 247 - “flow sensors”, fig. 1) para [ON3810) whersin the method comprises delecting ?haid paiRmetar assec :a*ss with

e

tha pluraiity of pumps is oulside an accepiable “x-‘es shold {parm {080 and automatically tuming the pump off {para {00801} ,ﬁ\“?‘wrd ngiy, it
wauld have besn givious o ong of ardinary sidl in the art (o use the method of shutling off & pump when a pararmetar is outsl
spiabie threshold as tsught by ‘icniumb“mw-aﬁ with the hydrautic fracturing method fsught by Well 717 in order to ensure that no
¥ PUITTHIS Soninus o e'.r.»ai»:. aryd oreate dangsrous wo 3 conditons at the welisite,

& WaliT17, in view t--‘ Shlum:‘ser srd 58, doas not expl i
i view of Sohiumiberg fﬁ“«ts is mbemmiy usad o parform the claimed mathod,
having orginany sidll in the art 1o have vtilized the gystam and teachings of Ws?h? H
providing 3 method of use hrough enabling the use of an sutomated hydrautic Tras

Hi by WaliTiy,
Y 3 inus 3"-) & parsen

cnum-‘wrgw 88, as & whola, effectively
SHmg s‘y‘siam

Reagarding Claimrs 11, Wali?17 teaches the method of oiaim 7, but doss not specifie: einod further comprising:
determining that the one or mora parama te-‘& ara in tive of & potential allure con
determining 8 source of the potential failure condition,
Further, Sch osudsﬁr-‘i“ﬁ teaches 3 hydr s-s?s:: fratur
~ysiem {108 < “walisile system”, fig. 1) para [BO2B]) comp 3 5
i S?--"s}‘\ somprising & piuraiity of %-s:\six\. denices {244, 248, g-u iﬁﬁgj} 3 communication with a
3 e, g, 2 para {CUKS’“L tha mathod comps of 2 potantis! fallure

- "Tha mﬁim\. {“*% L] 'my “Esm w:sm-a"iﬁ? s'om z-'mmj 5?83; n,a sm‘s‘tv parmme‘:sf& arg within predetaermined
35, : 410 ohacks through Figs the fasua)
Accordingly, i wouild have b 3 r: va mm "*‘- s of '\.raiirsary shkiit in 8 ‘m ;sr‘ o uss the fallure condition se i by
Hiumbergerd 38 with the method taught by WeliT17 in order 1o aliow an operator or controlier (o gis ?ki cation of the
slisite that ragquites maintsnances,

White Well717, inview of Sehlumbergaerd 38, does not & 3 clnsg the smstiiw* recilation of & meihsa‘ the devic %gwt by WellT17
in visw of Schit 'nLe:’.gss*ébj is inharently wsed to perform the claimed mstho .»“xcfscrdhgiv i owould have baen obvisus 1© 2 person
faving ardinary xi i the ard o have uliiized the z.y:.ie*r. and teachings of We!i"f’ 17, in view of SehiumbergerdS8, as & whole, sffectivaly
providing & ms sthod of use through enabiing the use of an atiomated hydrss,is. fraciuring aystem.

=

“-‘a-‘"m ing

Z; para

2 &S ol
ntfy ﬂ"e @xa

Caontinued in naxt Supplemental Box--

Form PUTASALS

Suppicmenial Box} {January 2818
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Supplemental Box

In cass the 5pz.cs: in any of the preceding boxes is not sufficiont,
Continuation . X
B n_mnp!en"e':\‘a’ ﬁmz Sox V.2 - Citations snd Explanations-*-

Regarding Claim 17, Wali?17 teachas the mathod of ¢igim 14, but does not specifically teash wharsin the pUMp sysien compHses &
pluratity of plamps, and the first dals includes measuremants of each of the plurality of g s, Further, Schiumbargerdss iﬁams =
ty of pumnps (241, 243 « "high prassurs pumg

hydeaulio frpcturing system (100 - “wallsite systen?”, fig. 1; para -,wﬁ?i*‘ i :
o senaors’, ig. 1) para {i)i)d?s}}

Yeomprising a p

a-n:ia." fig. 2; para ’i‘&‘i&]; cormprising & ;:'u rafity of sansing devices \..'-c"e 245, 248, 347

communication with s controller (410 - “controfter®, g, 2; para [0048Y, Accordingly, it would have been obvious 10 use the fow sansing

davices faught by Schivmbergerds in assoolation wi **\ ?c*bh of the purmps and the condroliar taught by Weli7 17 in order to allow the

control system fo quickly ideniily which pumps are operating sficiently and whsrb may reguiia maintanance.

Whila Walif 17, in view of Schiumbergerd58, doss not axplisily disclose the sesitive recitation of 2 methad, the devics taught by WallT17,

in viaw of Schlumbergardds, o inherently used to paronm the olaimaed method. Accordingly, it would havs been ohvicus 10 3 pRrson

naving srdinary skif in the art (o havs utilized the system and tsachings of WaliT17, in view of ‘m‘%umbsrgarﬁﬁi‘i as & whole, efactively
providing @ methed of use mrough snabling the use of an sutometsd hydraulic fracturin 33 Systam

roerdSE, teaches the mathod of oiaim 17, and Well?17 leaches the method further

b
=
)
Z
o
=
0w
i
ey
&
3
o
9]

Regarding Clalm 18, WeliT17,4
comprising:

f*afsis*nsmg ong of mora of the
instructions {para -‘QH?(‘:}}
While Well? 17, in view of Sohin veard 88, dass nol explicitly disclose ii*e sesitive raciiaiion of 3 method, the device taught by WailiT 17,
in vigw of ?’“1-&3*nbe~‘arri 3, Iz inherently used o parform ths: etaimed mathod. Acco*dmgi}. it would heve bean obvious 16 8 pRrsan
having ordinary esh:.?i in & a-*i ‘:is havas utiiized the system and teachings of WellT 17, In visw of SchiumbergerdSs, 2z a whals, efactively
providing 8 method YJSS‘ wraugh enabiing the use of an astemated hydraulic racturing systam.

of pumps {38 - “fracturing purnp®, g, 1) para [B024]; see fig. 2) individuatly bassd on the automated

Ragarding Jlaim 19, Weli?17, i view of Schiumbergerd58, teachss the method of siaim 18, but doss not specifioally feach the methed
further cornpriging:

detanting that 2 measuramant associated with a first pump of the plurskty of pumps is culside of 2 acoapis

sutormnatically taking the first pump offtine in reaponge 10 the detsation.

Further, Schiumbargerd 88 tsaches a hydraulic fracturing method (:‘- i 5 pera [0S
1, pars [DORN] comprising a plurality of p.;m 35 {241, 242 - “high prassure pump units®, fig, & sra IDM&-) SOmpTs
davices (244, 248, 248, 247 - “fow sensors™, fig. 12 para u.-(\::? i} whars *1 i!’ws mathod oo *n;.: S%e’: detecting that & pava

the pluraiity of pumips s culside an Q\'»‘O“mui reshaoid {para {00201 and aum*r. ally turning the pump off {(para |0 535 }: K :::and ngly, it
would have bsaﬁ abvicus to ong of ardinary skill in the art ;r\ usa thy sitin g off a pump when a p:msrre&\r is outside an

emepim @ thrashold as taught by S :’eiumhmcsr’ia“ with the hydrautic i-...ciwi*m "Tﬁ{"(i od taught by Wel7 17 in order 1o snsure that ng
fauity pumps continue to opsrale and oreats dnrgo rous working conditions st the welsi s

\“’eiJ?‘i‘ in visw of Sohtumbergerd 38, doas not sxplicitly disclose the positiva re { 3 mathad, the device taught by Weli?17,
f&:ﬁnw‘s Bargerd S8, s inhersntly used to perform the ¢ method.,  Acoord \:id i\:w“ baen obwvious o a ;.‘-FWSO*!
ordinary skill i the sl o nave utilzed the system and tleachings of Weli?17, In vs&v of Schiumbergerdd8, as 3 whels, affectively
roviding 8 methed of use through enabling the use of an aummated hydrauiic fracturing system,

S-Continged i next Suppiamental Box"-

Foarm PCTASS

Ry

7 {Supplemental Box} {Javuary 3015
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o~y

Claims 8-10 and 20 lack an Inventive step under POT Adticle 33{3) a3 being obvious over Weli? 17 in view of Schiumbergerdss in view of

LIS FUTE0032703 Al to US Well Services LLT (hereipaiter WeliT0a

Regarding Claim 8, Well?17, In view of Schiumbergard58, issches the method of ciaim 8, but doss not specifically {sach tha method
furthar comprising:

adjusting one or mors of the othey pumps in the pluraiity of prmps Lo compansata for the first pump.

Further, WellT03 teaches a hydraulic fracturing sysi&m {Seafig. T g\..’ O34 oo sing & plurality of pumps {10 - "plurality of pumps”,
fig. 1) Vafnm"mg a piurality of sensors {pova [DOZEN sssociatad with a controliss § EO\ci‘.a} - “'erm controd station”) whearsin the
controfier (= operable to adjust the fow rates of pumps in order to compensata for g pumgp with ne fow rate (para [DOS84] - pump contrs!
station works to ensure the combined flow raie remains con &a*\i, 52 if one pump ware o stop pumping, ths pump control station would
adjist the olher pumps @ compeansais ). Acoordingly, it wou 'Vz“% cesn Govious o ong of ordinary skill in the art 10 use the tsaching of
aﬁ.:ust.rq purnn rates of individuad pumps 1o ma:'m. {n*;a% b;r‘crj flow rate as tsught by Well703 on the method taught by WeliFi7, in
vigw of SchiumbergerdSs, in ordsr lo allow for auvtom conalstent fow Inle ‘:hs welibore durtng g hydrauie fracturing operation.

Whils Well7 17| Inview of ScrlumbergsrdSR and Well?(3, does mi explinitly disclose the positive raciistion of & method, the devies laught
Dy Wali? 17, In view of Schilt .-mm,qs:hiaﬁ and WeITOR, is inherently usad o ps.rfc“r: they ofafmed meathod. Accosdingly, #would have been
obivigus 1o 8 persan baving ordinary skill in the art In have utiiized the systam and teachings of Well?17, in view of Schiumb ergerdil and
Weli7Q3, as g whole, sffsativaly providing a method of use through en rig Ehe use of an auiomated rya"ms te fracturing s‘mem.

.

Well? 17, in view of Schiumbergerd 58 and Well7UE, teaches the method of clelm $, but does not specifically teach the

Fagarding Claim 1
mmathod further comprising:
selecting the ong or mare of the other pumps 1o adjust based ot ieast In part on the cond
more of tha one of More paramsiars.
Further, hcﬂ!im‘?mgem’?‘? feaches a hydraulic fraf;i‘sring method (Sew fig. & para [081]) comprising a system (100 - “welisite sysieny, fig.
1 para -uﬁdﬁ}: comprising & plurslity of pu scs {241, 242 - “high pressure pump aniis®, fig. 27 para [CO38]} comprising & plurality of sensing
devices {244, 2458, 246, 247 -~ "Row sensors”, g, 1) pora {00381 w esnain im athod comprisas delecling tha! 3 paramsiar associated with
tha piurality of pumps is oulside an acccp\ab! e thrashold {para [G080)) and automatically tuming the pumg off {(para gt*ﬂ?s;.;
Fust ne sl Wsit703 teachas a2 hydraulic fachwing systerm {(See g, 1, §:-d 2 i-’J-i}M,.} SO G a pii..r:-!‘zty of panps {10 - “plurality of

Esg 13 comprising 2 plurality of sensors {para [0023]) associated with 8 controlier {pars [0063] - 'm-rﬂs ronivel station”) whersin the
iur is awrga.@ © adiust the flow rates of pumps in ordar So compensats for & pump with no Row rais {pars [H084] ~ pump control
station works (o ensure the combined flow rale remaing sonstani, 52 f one pump were S stop pumping, the pump control siation would
:»stéjw:t g olher pumps to m,mewmaiﬁ} Ac-;:mdin‘qw it would have been chvious fo one of ordinary skill in the ant that the controfer would
monitar the fow of sach working purmp using the flow sensors and delermine which pumps sre most capable of ploking un the stack and
adjusting said pumps in order rars avanly balance the flow through sach pmp 50 ag o avold axcaeding the thwaeshold for shutdown
Whils Well?17, in visw of Schiumbergerd Sl and Weliv 03, doss not explisitty close the pasitive raciiation of 2 mathed, tha davios taught
by Weliv 17, I view of Schtumbargs s-iad and Weli703, s inherently usaed o perform the olalmed method,  Accordingly, § would bave been
obvious tn @ persan having ordinary skill in the art to bave ulliized the sysiam and teschings of WaliT17, in view of Schiumbargerdsa and
WeliTO3, as a whole, sffsctively p-cv'c.-m 2 methad of use through snabiing the use of an sulomated }‘ycran.;\. fracturing sybiem.

7

3 of the other pumps as indicated by ong o

b

Ragarding Clalm 20, Wali?i7, i view of Bohilurnbergerd 58, teac
further ¢ ireg:

adiusting one or more of the ather pumps in the plurality of pums
F:mthar Well703 teachss a hydraulic fra L{s ring systam {Ses fig. 171
it Wm‘m sirvg a plurality of sensors {para [B023)) assoclated with

is operable to adiust the ow :3&{» aof pumips o srder to comps

7 18, but does not speaitically each the method

sty & piural hi‘r af ‘.w'm :’5-.: - "pluralily of pumps”,
1 EOGST: - "pump controf station™) wherein the

for a pump with o fow rate {pars (80841 - pump sontrl
AT wars 1 SR puy {he pump santrol station would

i woudd b &0 *b«s(‘us o ong of ordinary skl in the st {o use the leaching of
adjusiing pump rates of individual pumps to maintain & ol combined Sow rata a5 Bught by Wellv03 on the method taught hy WeliT17, in
vigw of “ch'wwbw erd 3, in order to allow for automatic, consisient fow into tha wmsbme durlnig a hydr fracturing oparation.

While Weli¥ 17, in view of Schiumbergerdss and ‘v‘"@-!?m does not expli cmy disgiose the positive recitation of a mathod, the davies taught
By WelTT, m v* wy fof *;-'”surr;smgsnréf"‘. and Weli?03, s inharently used lo perform the claimed method, iy, It would have baen
abwieus 1o & parsen having ordinan skilf in the ant iu hku Hiasond Yo syrslon arud faadh: SATTT, i view o 8 inergetd 8 and
Well? 03, as a whole, sffactively providing a mathod of use through enabiing the use of ar juio'm ar hydrautic Factunng sysiem.

station warks {o anw‘”ﬁ tha comblnad fiow rate remaing oonstant
adiust the other pumps 10 companaate). Accorgingly

S-Gontinued in next Supplsmental Box

Form POTASAZLSY Supplemental Box) {Janusry 20135)
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vigis over Wali? 17 i view of SchiumbergerdS8 in view of US
o Sohivmberger Technology Corporstion (harainafter ’St;hm.rsshargs-f&f"‘

Clalm 12 laoks an inventive stap undsr POT An --Lis- 33{3} as baing o
2017702288 2 Al

Regarding Claim 12, Weli?17, In view of Sohiumbergerd 58, teaches the method of claim 11, but doss not spacifically teach the method
further somgrising:

genarating an alert or notiffcation indicative of the polential fallure congition and the sasurce.

Further, Schi u“\Lefc_s-sr&wc. teaches 2 hydraulic fracturing systeny (See figs. 1 snd 20 paes [D028), ;,1:@2"3}3 comntising & souwrce system {200
- "additive systeny”, fig. 2; pars [00397) instrumeniad with 2 source sensor {204 - “sensor®, § G, 20 pars [0300) confgurad {0 generale slens
basad on measursmants indicating & condition of the sources system {(para [007S), 10030, {00843} Accordingly, i wonid Bave haek obvious
to ane of ardinary skl in the ant 1o incorporate the alert sending function teught In the seneors of S“ﬁiémbﬁfi}k‘*" G2 into the sensars iaught
by Well?17 in order to aliow operators to guickly identity mi’“ﬁam Jress arwd fix fsaiiﬁ gmﬁ:am o maxinize afficlency of the wellsita,

Witlla WeliF 47, in view of Schiumbergerd 58 and Schiumbe *gsr:«i:? doss not sxpiicilly discioss the posiiive recitation of 8 methoed, the
devios taught by Wall7 17, in visw of Schily m»c*aer-’hq and Schimberger842, is .nhﬁmn’tiy used to parform the cialmend method.
&ccrmiwqiy, it would have been obvious 9 a person having ordinary siti in the arl to have wilized the system and leachings of Wei?i7, In
wigw of ‘wc,;‘hamugs"ia? and Schiurnbeny 12, as & whole, effsctively providing 8 method of usa *;hrm‘gh enabiing the uss of an
automated hvdraulie fracturing system.

Cisim 13 laoks an invantive step unger POT Article 33(3} as being of

Ous over Wal? 17 in view of WeliY03 in view of Schiumbergerdd?

o

Regarding Claim 138, WeliT17 leaches the mathod of elaim 7, but does ant spaciiog .Ev taach the method further comprising:

logying cperation d' & inetuding & number of strokes and pum haurs performes d by @ pumnp of the plurality of pumps,; andg

datermining 2 mainfenancs schedule based at ieast in part on the op t"!’iéﬁﬁ‘} data,

Further, We i"GJ teaches a hydraglic racluring system (See fig. 17 pars [0014]) comprising & plurality of pumps {10 - “piuradity of pumps”,
fig. Thoon g 2 plurality of sensors (pars {0023} a ssm ciated with 2 contrailer {para [D083T - "pump contro! siation™) whersin the sensar
fogs Gpc.aﬁ\. data instuding the numbar of strokes pe nad by 2 pump {pars {GGS* 13 Accordingly, It would nave been obvious to ons
of ardinany skilt in the art o use the sensor for logging :,p arationa strokes as taught by WellTU3 on the systemn trught by Well7 17 in ordar
o allow an operatar o quickly determine which p zm;‘:s right most guickly need fo be shiul down for maintenance.

Ay combination of the sbove references fails 1o feach wherein the mﬁ'* od gomprises delermining & maintanance scheduie based al least
in part on the operation daia,

However, SchiumbergerB42 teachas a hydrauic faciing syslem (See figs. 1 and 2; pars 100281
mgtrdenance ool (585 « "predictive ﬁ"ainianams ool fig. &) para {91181 that determines am sanc; schedule based on logged
paramaters excesding thresholds or liva p‘..c:rra\a:a exceading threshalds, Accordingly, it would have been abvious to ane of ordinany skill
i the an o uss the pre s:tzv@ mam&nam"ﬁ ool taught by Sehium ergarB42 on the purnps taught by W@,h 17 in order (o aliow an cperator
to parform mantenance on 8 pump before | falls and hwts the eficiency of the waitsite,

Whils \:‘\,’935?1?‘ in view of "J‘i&ﬁ'fs)ﬂ and SchiumbergerB4?, does not expiinitly disclose the posiiive raciiation of & mathod, the devios ug? i
by Well? 17, In view of Well703 and Schiumbergerd42, is inharn Wy used fo parfonm the claimed method.  Accordingly, |t would hcsv:? =t
u?“vso.J el a parscn having ordinary skifl in the ¢ ¥ 7

g gystem and teachings of WallT17, in view of Wali?d3 and
Sohiumbergerlid?, as a whols, afectively prov g3 & mathod of uss through snabling ise of an automated hydraiic ;‘r'smur-.\} -

{00290 comprising a pradictive

3

Claims 1420 have industrial applicability 2z defined by POT Article 334} bacausa the subject matier can be made or used by industry,

Foren PUTASAZAT {Supplemental Box) {anuary 2019)
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| CPC: 218 44/00, EZ1B 43/26, £218 43/267

112 December 2018 (12.12.2018)

1 IPC{BY £218 44/00, 218 43/26, £218 43/267 {2018.01)
+ CPC: (keyword limited; see below)

¢l controller and sensors Row US Wall Services LLC threshold

Smart fracturing system and method multiple pumps

hydrautlic logging pump strokes maintenance schedule

tod | 12 December 2018 {12.12.2018)

i i

FatBase

o Foll-textt AUBEBRCACHONDEDK EPESFIFR
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Bibiiographic: (European) AT BABE BG CHCS QY
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Date Conducted

12 Precember 2018 (12122015

Search Logic:
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# Search query Rasuits

1 K=(E21R44/00) OR CPRO={E21B44/00) 6397
2 1 AND FT={pump* NEAR aufomai”) 134
3 2 AND FT={sensorm a7
4 3 AND FT={{process™ OR control*) NEAR pump®) 77
5 4 AND FT=(hydraul* NEAR fractur™) 7
& B AND FT=(pump” NEAR flow sens™} O
7 A AND FT=0pump® NEAR flow sens™) 2
& & AND FT={low sens®) 4
g 4 AND FT=(alert” OR troubleshoot” OR faiiure condition™) 19
18 4 AND FT={{mainten”™ OR repair®} NEAR pump™ g
11 IC={EZTR4IZ0 OR E21843/2687) OR CPO=(E21B43/28 OR 11484
E21R43/267)
32 11 AND Fi={pump” NEAR (autom™ OR sens*)) 348
13 12 AND Fl={maintern™ NEAR schedule™ 3
44 prstus20T037TI7 OR us2018032703 OR wol8160458) 2
i CTB14ORCTF 14 214
18 15 AND FT={pump* NEAR automatl®) 15
. Electronic Da | Google

Fatanis

13 December 2018 (121220618}

Smart fracturing system and method ~ About 45 800 results

Smart fracturing systermn and method muliiple pumps- About 20,300 resullts
automated fractuwring system with controller and sensors - Aboul 108,000 results
automated fracturing system with flow sensors ~ Abowd 108,000 results

"US Well Services LLCT < About 687 resulis

"US Well Services LLC" hydraulic fracturing automated - About 390 resulls
controller "hydraulic fracturing” threshold - About 5100 resulis

controlier “hydraulic fracturing” alert sysiem -~ About 3,080 resulls

controlier “hydraulic fracturing” logging pumnp strokes - About 828 results

gontrolier "hydraulic fracturing” "mainienance schedule” - About 23 rasults
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Google

Web

12 December 2018 (1222018

Smart fracturing system and method - About 10,200,000 results

Smuart fracturing system and method multiple pumps- About 4,050,000 results
automated fractoring system with controller and sensors - About 8,950 000 results
automated fracturing system with flow sensors - About 12,600,000 results

- "US Well Services LLC" - About 11,400 results

"US Well Services LLC" hydraulic frachwring avtomated - About 1,120 resulls
controller "hvdranlic fracturing” threshold - About 232,000 resulls

controtier "hydraulic fracturing” alert system - About 352,000 results

controfler "hydraulic fracturing” logging pomp sirokes - About 83,700 results

[

controller "hydraulic fracturing’
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

To: TAYLOR P, EVANS
HOGAN LOVELLS US LLP
809 MAIN STREET, SUITE 4200
HOUSTON, TX 77002

PCT

NOTFICATION OF TRANSMITTAL OF

THE INTERNATIONAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

{(BCT Rule 44.1}

dmoas 15 FEB 2019
Applicant’s or agent’s file reference
047158.500038 FOR FURTHER ACTION  See paragraphs 1 and 4 below
International applicatdon No. International filing date
PCTIUS2018/063977 feeymontiiyerr) 05 December 2018
Applicant

U.8. WELL SERVICES, INC,

i @ The spplicant is hereby notified thai the international search report and the written opinion of the Internationa] Searching

2

Authority bave been sstablished and are transmitted herewith.

Hiling of amendments sod siatement snder Articte 39
The applicant is entitled, if he so wishes, to amend the claims of the international application {see Rule 46):

When?  The time Hmit for filing such amendments is normaily two months from the date of transmittal of the international
search report.
How?  Direstly w the Intemational Burean of WIPO prefersbly through ePCT or on paper to, 34 chamin des Colombettes

1211 Geneva 20, Switzerland, Facsimile No.: +41 22 338 82 70
For more dotalled Instructions, see POT Applicant’s Guide, International Phass, paragraphs 9.004 - 8.011.

E:} The applicant i3 hereby sotified thet no internstional search report will be established and that the decleration under

Article 17({2)(a} to that effect and the writien opinion of the Internations} Searching Authority are transmited herewith.

3. m With regard to any profest against payment of {an) additional fee(s) under Rule 40.2, the applicant is notifisd that:

4.

the protest together with the decision therson has bsen transmitied to the Intornationel Bureau together with any
reguest 1o forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yvet on the protest; the applicant will be notified a5 soon as a decision is made,

Reminders

The applicant may submit comments on 3n informal basis on the writter opinion of the International Searching Authority
te the Imternational Burcaw., These comments will be made available to the public afier international publication, The
International Puresu will send a copy of such comments o sl designated Offices unless an imternationa] preliminary
sxamination report bas been ov is to be esiablished.

Shortly after the expirstion of 18 months from the priority date, iBe internationsl application will be published by the
Internations] Burean, If the apphicant wishes to aveid or postpone publicstion, s notice of withdrawal of the intsrmational
application, or of the priority claim, must reach the Internetions! Bursau befors the completion of the technics] preparstions for
international publication (Rules 90&is,1 and 308i5.3).

Within 1% menths from the prionity date, but only in respect of soms designated Offices, s demand for international preliminary
cxamination must be filed if the spplicant wishes to postpons thes eniry into the national phess uatil 38 menths fom the priovity
date {in some Offices even latery, othorwise, the spplivant must, within 20 months from the priority date, perform the
presoribed acts for eniry bute the national phase before those designated Offices. In respect of other designated Offices, the
fime Hmit of 3¢ months (or later) will apply even i no demand is filed within 19 months. For details sbout the applicsble time
Tmits, Office by Office, see www, wipe. intipet/enstexts/time_Hmits htmi and the PCT 4oplicamt s Guide, National Chapters,
Within 13 menths from the priority date, the spplicant may request that 8 supplementsry internstions search be carried
out by a different International Searching Authority that offers this service (Rule 4554s.1). The procsdure for requesting
supplensentary intemationsl sesreh is deseribed in the PCT Applicant s Guide, international Phase, paragraphs 8.006-8.032,

Name and mailing address of the ISAAUIS
Ml Stop PCT, Aty ISAUS

Authorized officer

Commissioner for Peiants
PO Box 1460, Alesandria, VA& 22313-1450

Facsimile No. §71-273-8300

Telephone No. peo nen: er gra e

Blaine R. Copenhesaver

FCT Helpdesk: 571-272-3300

Form PCTASA/220 (July 2017)
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PATENT COOFPERATION TREATY
INTERNATIONAL SEARCH REPORY
{(PCT Article 18 and Rules 43 and 44)

Applicant’s or agent’s file reference FOR FURTHER see Form POTASA/ZD

047158.500038 ACTION 8s well as, where applicable, fiem 5 below.
Intemstional application No. International filing date (davmonthpear) {Earticst) Priority Date (dayimontivyesy)
POT/US2018/083877 05 December 2018 05 Decomber 2047

Applcant

U.8. WELL SERVICES, INC.

This internetonal search report has been preparved by this Internstional Searching Authority and is transmitted to the applicant
scoording to Asticle 18, A copy is being transmitted 1o the Internstional Bureau,

This international search report consists of 3 total © sheets,

E] It is also sccompanied by a copy of each prior art dosument cited in this report.

1. Basis of the report
8. With regard 1o the lsnguage, the interuational search was caried out on the basis of
X the internstional spplivation in the language in which it was filed.

Ej 8 transiation of the imerpstionsl spplication into which is the langusge of
8 fransiation furnished for the purposes of internationa] ssarch (Rules 12.3(a) and 23,1}

b. [:_} This intermationsl search report has heen established taking into account the rectification of an obvious mistake
anthorized by or notified to this Authority under Rule 91 (Rule 42.65is{a)).

. i__j With regard to any nucleotide and/or amine acid sequence disclosed in the internations] application, see Box No. .
2, m Cerisin cinims were found vnsearchable (sse Box No. I
3. ij Unity of flnventon is Iacking (see Box No, I}

4. With regard to the title,
the text is approved as submitied by the applicant.

E:_] the texi has been established by this Authority to read as follows:

3. With regard to the shstract,

E‘:} the text has been estzblishad, according to Rule 38.2, by this Authority as it sppears in Box Wo. IV, The spplicant may,
within one month from the date of mailing of this international search report, submit comments to this Authority,

the text is spproved as submitted by the applicant,

6. With regavd to the deswings,
%, the figure of the drawings to be published with the abstract is Figure No, WL______ ,,,,,,,,,,,,,,
D a5 supggasted by the applicent.
as selected by this Authosity, becsuse the applivant failed to suggest a figurs.
B s selecied by this Authority, because this Sgure better characterizes the invention,

B E} none of the Hgures 15 to be published with the abstract,

Form POTASAZI0 {Sirst sheet) January 2015)
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INTERKNATIONAL SEARCH REPORY

International apphication No.
PCTAIS2018/083877

A

CPC -~

CLASSIFICATION OF SURJECT MATTER

IPGE) - E21B 43/12; E21B 43/26; BEOP 3/00; B82D 83/08; £218 33/068,; FO48 15/00 (2018.01}
E218 43/12; E21B 43/26; BEOP 3/00; BG2D 6J/08; FO4B 47/02; FO4B 48/06 (2018.01)

According o International Patent Classificstion (TPC) or (o both national clessification and IPC

B,

FIELDS SEARCHED

See Ssarch History documant

Minionun docwmentation searched {clnssification system followed by classification symbois)

Docwmentation searched other than minhnum documentation to the extent (st such docwnents are included in the fislds searched
UBPRC - 166/86.4; 168/177.5; 1658/250.1; 166/271; 188/308.1; 417/410.1 (lovword dalimitad)

Electronic dats base copsulted during the internatione] ssarch (name of date bsse end, where practicable, search terms usad)
See Ssarch History document

C. DOCUMENTS CONSIDERED TO BE RELEVANRT
Categary® Citation of document, with indication, where appropriate, of the relevant passages Rejevant to claim No.
X US 2018/0177675 A1 (EVOLUTION WELL SERVICES, LLC) 23 Juns 2018 {(23.08.2016) entire | 1-20
document
US 2007/0277082 A1 (SHAMPINE ot &t} 08 Decambser 2007 (06.12.2007) entire document 1-20
US 2016/0258287 A1 (STEWART & STEVENSON, LLC) 08 Septembar 2016 {08.08.2018) 120
antire documsnt
A US 2014/0138073 A1 (US WELL SERVICES LLC) 22 May 2014 {22 .08.2014) antlre documsnt | 1-20

;::; Further documents are lisied in the continuation of Box C.

m See patent family annex.

&
“p”

B

g o

ey

wp

Specinl categories of clied documents:

document defining the generad state of the art which is not considered
to be of pasticular welevance

eartier application or patent but published on or afier the internations]
Hling dais

dncument which may throw doubts on priority claim{s) or which is
cited o sswblish the publication dsts of anotber citation or other
special vaason (a5 specified)

docuwment vefering to an ol discloswre, wse, sxhibition or other
MERAnS

dncument published prior fo the international filing date but later than
the priority daie claimed

“gn

ister document published after the internationsl filing date or priovity
date &nd not in condlict with the a}g}iixcsﬁan but ched o understand
the prinsiple or theory uwnderlying the invention

document of particadar velevance; the claimed invention carnot be
congidered novel or cannot be considered to involve an inventive
step when the document s feken alone
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(FCT Rule 43545.1)
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Applicant’s or agent’s e reference FOR FURTHER ACTIGRN
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Internatonsl apphication Ne, International filing date fdayimonthivear) Prigrity date fdapimonthiear]
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International Patent Classification {JPC) or both nationsl classificstion and IPC

B8y - BE218 43112 E218 43/28; BEOP 3/00; BE2D 83/08; E218 33/068; FU4B 1500 (2018.01)
CPC-  g21B 43112 E218 43/26, BAOP 3/00; BE2D 83/08; FO4B 47/02; FO4B 45/08 (2019.01}

APPEEERt 43 & WELL SERVICES, INC.

1. This opindon sonteing indicetions relating to the following items:

Box No. I Basis of the opinion

Box Mo, Il Priovty

Box Ne. I Non-establishment of opinion with regard to novalty, inventive step and industcial applicsbility
Box No. IV Lack of unity of invention

Box No. ¥V Reasoned sizlement under Rule 43bix 1{)1) with regard o novelty, faventive step znd induswial applicability;
citations and explanstons supporting such sintement

Box No. Vi Certain docurnents sited

L RILILIL

Bex No. VR Certain defects in the internations! apphostion

{::E Box No. VHT Centain observations on the inmemetions! apphicetion
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opinions of this Intermational Searching Aunthority will not be so considered.
If this opinion is, ss provided above, considered o be 8 written opinion of the IPEA, the spplivant is invited to submit to the IPRA
sz written teply together, where appropriate, with smendments, before the expiration of 3 months fom the date of mailing of Form
PCTABAIZZG or befors the supiration of 22 months from the priority dste, whichever expires later,

For further options, see Form PCT/ISAS226.
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WERITTEN OPINION OF THE Intzrnational application Na,
INTERNATIONAL SEARCHING AUTHORITY

PCTIS2018/083977
Boy Nao. ¥ Basis of this opinion
1. With regard fo the lnngunge, this opinion hag been established on the basiz of
the imernationa! spplication i the language in which it was filed.
E:} & transiation of the international spplivation inw which is the language of # transtation

firnished for the purposes of international search (Rules 12.3(8) and 23.1(1}.

2. E::E This opinion hes been established taking into socount the rectification of an shvisus mistake authorized by or notified to
this Authority under Rule 81 (Rule 4354s.1(a)}

3. E:] With regard 10 any nuclestide and/or amine seid sequence disclosed in the international application, this opinion has
been established on the basiz of & sequence Hsting:

8, E:; Jorming part of the internstional application as fled:
{::E in the form of an Annex C/ST.25 text file,
Ej on paper or in the form of an image file.

b. {:} furnished together with the international application under PCT Rule 13ser.1(s) for the purposes of international
ssarch only in the form of an Annex C/8T.25 text file.

. E:} furnished subsequent fo the internationsal filing date for the purposss of international search only:
m in the form of an Annsx C/8T.25 text file (Ruls 131er.1(a)).

;::} on paper or in the form of an image file (Rule 13er 1{(b) and Adminiswrative Instructions, Sestion 713).

4, m In addition, in the cass that mors than one version or copy of & sequence Hsting has been filed or furnished, the reguivsd
staternents that e information in the subsequent or additional coptes is identical to that forming pant of the application as
filed or doss not go beyond the spplication as fled, 25 sppropriats, were fumished.

S, Additional comments:
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WRITTEN OPINION OF THE Internationa! application No.

INTERNATIONAL SEARCHING AUTHORITY PCTAIS2018/063877

Rox Na. V Ressaned statement under Rule 43505 31()() with regard to novelty, inventive step snd industrial applicability;
citutions and explanations supporting such staterment

1. Sistement

Novelty (N} Clatms Nons YES
Claims 120 NO
Ioventive step (IS} Claims None YES
Claims 1-20 NG
Industrial applicability (14) Claims 1-20 YES
Claims None NG

2. Citations and explanstions;
Clalms 1-20 lack novelly under PCT Artisls 33(2) as being anticipated by Evolution Wall Servicss, Lis.

Regerding Glaim 1, Evoliution Well Services, Lic distloses & hydraulic fracturing system for fraciuring 2 subterranean formation (& system
for pumping and prassurizing fracturing fuid, Para. [D008]), comprising: an aisnirc purmp, srrangsd on & first support struckurs

{fraciuring pump ransport 108 (first support structuse] includes a dual shaft slsctric motor that drives two difsrent pumps, Para, [0946] &
Flg. 2}, the slectric pump coupled to a wall assoclatad with ths sublerranaan formation and powersd by atl lnast ohe slectric motor {a
plurality of fracturing pump ransports 108 that delfver iecturing Buld through welihead 101 to subsurface geologlcs! formations, Para,
{0043} & Fig. 2}, and configured to pump fuld inte 8 welibors associatsd with the well at a high pressure so that the fluld passes from ths
wetlbors into the subleranean formation and fraciures the sublarmanean formation (a moblle fractuning systerm 103 may be movad onts ths
well slta 100 to perform frasturing operations that fores relatively high pressure fraciuring fuid through welihead 101 Into subsurface
gaclogical formations to creste fssures and cracks within the rock, Para. [0049] & Fig. 1) and support sguipment, aranged on 8 second
suppart strushure, sisctrisally coupled to the slecivic pump {suxiliary power ransport 106 integral with drive powsr transports 104 {sscond
support struchure} may compriss 8 rensformer and & control system o control, monlior, and provide power o

tha slectrically connectad fractuning sguipmant, Para. [0044] & Fig. 3), whersin the support squipment inciudes at least 8 transfomes for
distributing power 1o the electic pump {(auiiary power transport 106 Integral with drive power transports 104 may comprise

a tansformar and a control system 1o control, monitor, and provide power 1o the electrically connacisd facturing equipment, Para, {0044}
& Fig. 2, and, drive powar transports 104 may ba configured 1o monitor and conirs! one or more slsctical motors loceted on

the fracturing pump transports 108 via & plurality of sonnections, such as electrical connsclions (2.g., copper wires), fber optics, wireless,
andfor combinations thereof, Para, [0045] & Fig. 2}, the power baing recelved from et least ons genarator at 2 voltags highar than an
operating voliage of the slsclric pump {moblle frecturing system comprises an ausiliary gas turbine gensrator transport 208, Para. [0S0 &
Fig. 2, and, audfiary power transport 108 may recsive ths 13.8 KV electrical connection and step down the voltage 1o 4.8 KV, which is
provided io other fracturing squipment, Such as the fracturing pump trensport 108, Pera. [0044] & Fig. 21

Regarding Clsim 2, Evolution Well Services, Lic discloses the system of claim 1, whersin the second support structurs is separated from
and distinet fom the first support structure (auxiliary powsr transport 108 integral with drive power transports 104 {sscond support
strucivre ) separate from fracturing pump transport 108 {first support structure), Fig, 2).

Ragarding Claim 3, Evolution Wall Services, U discioses the systam of claim 1, wharain the first support strusiure and the second
support structure are at least one of & trallsr, & skid, a pad, 2 uck bed, or a combination thersof {the term “ransport™ refars i any
ransportation assembly, including, but not limited to, a Batler, fuck, siid, andfor barge used to trensport relatively heavy structures, such
as fraciuring equipmant, Para. [0032]).

Regarding Claim 4, Evolution Wsll Services, Ue disclosses the systsm of claim 1, further comprising: a variable fragusney difve sonnected
o the at izast one slechic motor to contro! the spesd of the at lsast ons electric mcstor {one or mors siscirical motors ocated on

the fracturing pump transports 108, ons or more variabls frequency drives (VFDs) used to moniior and contro! the prims movers on

the frachuring purmp ransports 108, Para. [0045] & Fig. 2).

Regarding Clalm §, Evolution Wall Services, Lic disclosss the sysitam of 4, wherain the varisbis requency drive is mountsd on the second
support struchus {sach of the drive powsr transports 104 comprise ons or mors varable frequency drives (VFDs) integral with auxiliary
powar ransport 108{sscond support structure}, Para. [0045] & Fig. 2).

Regarding Clalm 8, Evolution Well Services, Lo discloses the system of dlatm 1, wherein the first supper structure Insludss a plurality of
slsetric pumps {racturing pump transport 108 may receive the slectric power received from the drive power transport 104 (o power &
grime mover, the prime mover converts slectric power to mechanical power for deiving ons or mors pumps, Para, [00486] & Fig. 2), the
plursiity of electic pumps having & combined horsspowsr of between 5,000 and $,000 horsepower {8 facturing pump transport that
comprisas a dual shaR secric motor configured 1o drive at least two pumps, sach of the pumps may be sonfigured o operate within 8
desired mechanical power range, such as about 1,500 HP (o sbout 5,000 HP, to discharge fracuring fuld at relatively high pressures,
Para, {DO38.

Ragarding Clalm 7, Evolution Walf Services, Lic disclosas the system of claim 1, further comprising: 2 switch gear

{switch gear tensport 112, Fig. 2) positioned separate from the second support strustire and batwesn the st least ons generator ang the
transfonmsr {switch gear ranspori 112 located betwaan auxifiary gas furbine generalor transport 208 and suxiliary power

transpart 108 integral with dive powsr transports 104 (sscond support structure), Fig. 3).

Form PCT/ISASIST (Box No. V) (Janunary 2018}
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Supplemenial Box

In case the space in any of the preceding boxes is not sufficient.
Contimustion of)

Regarding Claim 8, Evolution Well Sarvices, Lic discioses & hydraulic fracturing system for fracturing a subterranean formation {8 sysism
for pumping and pressurizing racturing fuld, Para. [0008]), comprising: = first support structurs, forming & pumping traller

racturing pump rangpont 108 (first support struchure) includes a dual shaft slsciric motor that drives two different pumps, Para, [0046] &
Fig. 2}, comprising: an elscirie pump fuldly connacted to a well associated with the subterranean formation and configured 1o pump fhuld
into 8 wellbors assoclated with the well &t a high pressure so that ths fluid passes from the welibors Into the subtsrranean formation and
fracturas ths subterrancan formation (fracturing pump transpont 108 {first support strusturs} includes a dual

shaft clectric motor that drives two diferant pumps, Para. [0046] & Fig. 2, and, & mobile frackuring systermn 103 may be moved onto the
weil sits 100 to perform fraciuring operations thet force relatively high pressure fracturing fluld through welihead 107 Into subsurface
geological formations o creats fissures and cracks within the rook, Para. [0041] & Fig. 1); at least ons sisciric motor providing
oparational energy © the slectris pump {a dus! shaft eleciric motor that drives two differsnt pamps, Pars. [0048] & Fig. 2 and & first
support component, the first suppor somponent regulating operation of the slecic pump {drive power tanspons 104 (frst support) may
be configured to monlior and sontrol one or mors siscrical motors located on the fracturing pump transports 108 via g plurality of
connections, such a3 slscirical connections {e.g., copper wires), fiber optics, wirgless, andior combinations thereof, Para, [0045] & Fig.
2); and & ssoond support struciure, forming @ support traller (auxiiiary powsr ransport 108 {sacond suppert), Para, [0044] & Fig. 2,

and, the term "transport™ refers to any ransportation assembly, including, but not limited to, a traller, truck, skid, and/or bargs usaed o
trangport relatively heavy structures, such as fracturing equipment, Para. [0032]), comprising: a second support component, the sscond
support component regulating slsciic powsr ransmission to the aleciric pump {susiliary power transport 106 may comprise

& transformer and a controf system io control, monitar, and provide powsr to the electrically connected racturing squipment, Para. [0044]
& Flg. 25

Regarding Claim 8, Evolution Wall Services, Lic disclosss the sysiem of daim 8, whersin the second support component comprises at
least one of 8 rensformer , a varieble frequsncoy drive, or a motor contrel cantar {audiiany power transport 106 may compriss

& transformer and a control systern o conlrol, monitor, and provids powsy 1o the slectricaly connected fracturing squipment, Para. f0044]
& Fig. 2}

Regarding Claim 10, Evolution Wil Services, Lic discloses the system of claim § whersin the first support strusture and the sscond
suppon siructurs are separate componsnis amanged remote from and not in contact with one ancther {drive powsr tranaports 104 {first
support) and awdiiary power transport 108 {second support) locaisd separste from one ancther, Fig, 23

Regarding Claim 11, Evolulion Well Ssrvices, Lic discloses the system of claim 8, wherein the first suppart struchure and the second
support structure are at Isast one of a faller, & skid, a pad, a truck bed, or a combination thersof (drive pover transports 104 (first
support) and auxiiary powsr tansport 108 {second support), Fig, 2, and, the term “ransport” refers to any transportation sssembly,
including, bul hot iimited to, 8 tralier, ruck. skid, sndfor barge used o transport relatively heavy strisctisres, such as fracturing squipment,
Fara. [0032]).

Regarding Clalm 12, Bvolution Weil Servicss, Lic discioses the system of daim 8, whersin the second supperi componsant s a
transformer for distribuling power to the sleciis pump (suxifiary powser transport 108 may compriss a transformer and 2 contro! system to
control, monitor, and provide powsy to the siscirically connected fracturing sguipmant, Para, [0044] & Fig. 2), the powse being recelved
from al least one gensrater ai & voitage higher than an opersting voltags of the electric pump {mobiie fracturing system comprisss an
auxiliary gas turbine generator tranaport 208, Para. [DOSA] & Flg. 2, and, suxiliary powsr fransport 108 may recsive the 13.8

KV slsctrical connection and step down the vollage to 4.8 KV, which is provided to other Fachiing equipment, such as

the fracturing pump transport 108, Para. {0044] & Flg. 2).

Regerding Claim 13, Evolution Well Sarvices, Lic discioses the system of daim 8, whersin the first support structurs Inciudss a plurality
of eleciric pumps (fracturing pump ransport 108 (first support struciure) Includes & dusl shafl electic motor that drives two

different pumps, Para. {0048] & Fig. 2}, the plurality of sisciric pumps having 8 combined horsspowsy of betwssn 5,000 and §,000
horsepower (8 racturing pump bensport that comprises a dual sha®t electric motor configurad 10 drive at least two pumps, sach of

the pumps may be coniigired (o operate within a dasired machanical power range, such as abowt 1,500 HF to about 5,000 HR, i
dischargs fracturing fluld at retatively high pressures, Para, {0038}).

Regarding Claim 14, Bvolution Weil Ssrvicss, Lo discloses the system of claim B, wharain the slectric pump has a horsspowsr rating of
betwesn approximately 1,780 and approximately 3,000 {sach of the pumps may be configured 1o cpersts within a deslrad mechanicst
powear rangs, such as asbout 1,500 HP to about 5,000 HP, Para. {0038)).

Ragarding Clalm 18, Evolution Well Services, Us discloseas the system of clalm 8, further comprising a plurality of pumping traflers and a
piursiity of suppor traliers armanged at welf site {plursl fracturing pump tansports 108, drive powsr transporis 104 {first suppont) and
suxifisry powsr tansporis 108 (sscond support), Fig. 2, and, the tenm “ransport” refers to any ransportation asssmbly, including, but not
fimited to, & trallar, truck, skid, andior barge used s transpart relatively heavy structures, such as fracturing eguipmesnt, Pars, {[3032)),
whersin a combined horsepower of the respactive slsctric pumps of the pluraiity of pumping trallers is approximately 30,000

{fracturing pump transport 108 includes prima mover may be & dusl shall slectde motor thet drives two different pumps, Para. [0048] &
Fig. 2, and, each dual shaft electic motor may be an electic molor configured to oparate within a desired mechanical power rangs, such
28 sbout 1,500 horsspowsr (HP} to about 10,000 HP, FPara, [0039] & Fig. 2).

Regarding Claim 18, Evolution Wall Services, Lic discloses the system of clalm 8, wharein the first support component comprises at least
ene of & transformer, a variable frequency drive, or a motor control center {drive powsr ransports 104 {first suppent} may ba configured
o monitor and control one of mors slectricat motors {motor control center) locatsd on the fracturing pump transports 108 via a plurality of
conpeciions, such as electical connsctions {B.g., copper wires), fiber optics, wireless, andfor combinations thersof, Pars. 0045] & Fig.
23
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Continuation off

Ragearding Glalm 17, Bvolution Well Servicss, Lic discloses 3 hydrautic fracturing system for fracturing @ subterranean formation (@
systam for pumping and pressurizing fracturing fuld, Para. [0008]}, comprising: at least one ganaerator {furbine genarstor transport 208,
Fara. [DOBJ] & Fig. 2); al least ons switch gear receiving electicsl power from the ganerator {switeh gear transport 112 may recaive

the sleciricity genaratsd from the mobile source of slaciris powsr via one o more slestrisal connastions, Para. [0043] & Fig, 1 and 2}; an
siectric pump, arranged on g first support structure (frasiuring pump transport 108 {first suppart structurs) includes a dual

shatt slectric motor that drives two differant pumps, Para. {0048 & Fig, 2), ths slectic pump couplad to & wall assoclatad with the
subteransan formation and powersed by at least one slectris motor arenged on the first support structure {fraciuring pump transport 188
{first support structure)} sssociated with welhead 101 includss a dual shaRt alectis motor that drives two different pumps, Para, [0048] &
Flg. 2), the sleckic pump configured fo pump fuld o 2 welibore associzted with the wall at a high pressure so that the fuid passss from
the wsiibore inic the subterransan formation and fractures the subleransan formation {fracturing pump ransport 108 (frst support
strusture} associated with wellhead 101 includes a dual shaft eleciric motor that drives two differant pumps, Para, [0048] & Flg. 2, and,
mobils fracturing systam 103 may bs moved onte ths wall site 100 to perfonm fracturing cperations that force reiatively

high prassure fractuning Suld through wallhesd 1071 into subsurface geclogical formations to create fissurss and aracks within ths rock,
Para. [0041] & Fig. 1 and 2); and a transformar, amanged on 8 seoond support strusture (auxiliary powsr vansport 108 {senond support
struciure} may comprise 8 transiommer and a control system o conivel, monitor, and provide power {o

the slectrically connectsd fracturing sguipmend, Para, [0044] & Fig. 2), positionsd belween the switch gear and al lsast ons elasiis motor
{auxiliary power transport 108 {second support struckurs) pesitionad batwaen switch gear transport 112 and

fracturing pump ransport 108 including 8 dual shalt slectris motor that diives two different pumps, Para. [DO48] & Fig, 2), the ransiormer
reducing a voltags output from the at least ons switch gear {auxiliary power trsnsport 188 (second suppon structurs) may comprise

& transformer and & control systam 1o control, moniior, and provids power to the slechically connscisd facturing equipment, auxiiisny
power transport 106 may receive the 13.8 KV elactrical connection and step down the vollage to 4.8 KV, which is provided to

other fmcturing equipmeant, such as the fracturing pump transport 108, Para. [0044] & Fig. 23

Regarding Claim 18, Evalution Wall Services, Lic discloses the system of claim 17, whersin ths first support structiure and tha sscond
suppor structure are separale componenis amanged remote from and not in sontact with one another {drive powsy transports 104 {frst
support) and auxiliary power transport 108 {second suppor) located separate fram one another, Fig, 2).

Ragarding Chaim 18, sse claim 3.

Regarding Claim 20, sss claim 6.

Claims 1-20 mast tha criteria sst gut in PCT Article 33(4), and thus havs industrial applicability because the subjsct matter claimead can
be made or used in industry.
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7 UC={166/177.5} 304
8 UC={186/308.1) 1408
§ UC=(186/308.1) and {support structure or iraller or skid or pad 312
or truck bed)
10 Snot? 281
11 UC={166/308.1} and transformer% and variable fraguency g
drive%
12 UC=({166/308.1) and generator and {swilch gear or 3
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15 UC={185/68.4) 470
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17 UC=(186/271) 409
18 UC={188/271) and pump% 170
19 1Bnot(13or8or?} 157
20 UGC=(186/250.1) 392
21 UC={1868/250.1} and pump% 234
22 inot{(1Bori3orB8or?) 180
23 UC={417/410.1) 1545
24 UC={417/410.1) and {fracturing or fracking) 4
25 IC=(E21843/28) 89389
26 IC={E21B43/28} and (support structure or irailer or skid or pad 548
or fruck bed) and electr and pump%
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28 IC={E21B43/26) and (support siructure or trafler or skid or pad 18
or fruck bed) and transformer% and variable frequency drive%
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30 I0=(E21843/28) and slectr™ and pump% and motor and high 309
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31 Bonot{28or2iori8orid3orgor?) 113
32 IC=(E21843/268) and {generalor w1l voliage) 47
33 Fnot(30or28oriori8oridoror?) 26
34 I0=(E21843/12) 9614
35 IC={E21B43/12) and {fracturing or fracking) and transformer®% 8
and variable frequency drive% and pump%
38 IC=(E£21B43/12) and {fracturing or fracking) and generator and 3
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38 ITnot{(RorVorBor2ioriBorilor8or?) 48
38 IC=(E21833/068) 983
40 IC=(E21833/068) and {fracturing or fracking) 2358
41 40not (37 or32or30or28o0r21aori8ort3or8or?) 192
42 IC=({F04815/00) 4818
43 IC={FU4B15/00) and {fracturing or fracking} 21
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45 IC={(F04B17/03) and (fracturing or fracking) 44
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47 IC={FO4B47/02) 45385
48 IC=({FO4B47/02) and (fracturing or fracking) 3z
48 I0={FO4B48/08) 18587
50 IC={F04B45/08) and (fracturing or fracking) 78
51 0not (48 or43or40or37or32or30or8or2torfdor 13 &3
or8or 7y
52 IC={F04B45/08) and ({support structure or trailer or skid or 10
pad or fruck bed} w10 remots)
53 IC={FO4013/08} 17187
54 IC=(F04013/08) and (fracturing or fracking) 18
55 IC={B82D83/08) 65289
56 IC={Ba2083/08) and {fracturing or fracking) 13
57 IC={BsOPI/00) 17880
58 IC={BB0P3/00) and (fracturing or fracking) 83
59 BEnot{50ord45 ordl3ordlor37 or 32 or 30 or 28 or 21 or 18 55
oridor8or?y
&0 CRC={(E21843/28) 4421
61 CPC=(E£21B43/28) and {suppor! structure or traller or skid or 748
pad or ruck bed)
&2 B1not(88 or80ord48ord3 or40or37 or 32 0r 30 or 26 or 21 272
ori8ori3arBor?)
83 CPRC=(E21B43/28) and electr® and pump% and transformer% 8
and variable frequency drive% and generator and {(switch gear
or switchgsar)
64 CPO=({E21B43/28) and {generator wil vollage) 32
65 CPC=(E21B43/28) and transformer’ and variable frequency 13
drive% and {remota or wireless)
3] CPC={E21843/12) 1982
87 CPC={E21B43/12) and (fracturing or fracking) and {support 38
structure or iraller or skid or pad or fruck bad)
&8 CPC=(F4B48/08) 3514
&8 CPRC={F04B48/08) and {(fracturing or fracking} and {support 13
siructure or traller or skid or pad or truck bed) and slect™ and
pump%
70 CPC=({F4B49/08) and slectr* and pump% and transformer% 2
and variable frequency drive% and generator and (switch gear
or switchgean
71 CPC=(FO4R47/02) 1601
72 CPC={F04B47/02) and (fracturing or fracking) and electr™ and 41
pump%
73 rnot{BlorB8orblordbordlord0or3?7or32or3for2s 14

or2ioriBorid3or8or?y
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74 CRC={B62D63/086) 807
75 CPC={BE2D83/086) and (fracturing or fracking} 4
78 CRC={BEOP3/00} 2073
77 CPC={BBOPI/00) and {fracturing or fracking) 13
78 RF={18_83977) 22
78 ctb=78 or ¢if=78 1068
80 78not{(FBor72or8lor8B8orB0 ord8 ordd ordfor 37 or 32 887
or3lor26or2ioriBoridorgor?)
81 80 and {fracturing or fracking) 191
Gouogle Patents: htips:/patents.goegle.com
# Bearch gquery Results
1 hydraulic fracturing electric pump support equipment {trailer 3783
OR skid OR pad OR truck bed}
2 fracturing electric pump motor transformer generator voltage 664
3 fracturing electric pump motor remote frailer power source 438
4 fracturing transformer variable frequency drive trailer 121
& hydraulic fracking pumps slectric motors 1488
& hydrofracturing modular pumnps slectric drive 599
7 hydrauiic fracturing independent skids 1835
Computer Accessed Text Databases Searched
The Patent Analyst searched the following computer accessed text databases:
Google: hitps:/iwww.google.com/
# Search query Results
1 US WELL SERVICES hydraulic fraciuring support equipment 31800000
struclure
2 hydraulic fraciuring electric pump support equipment skids 784000
Google Scholar: hitps://scholar.google.com/
# Search guery Resulis
1 US WELL SERVICES hydraulic fracturing support equipmesnt 32500
structura
YouTube: hitps:/voutube.com
# Search query Resulls
1 US WELL SERVICES hydrautic fracturing support equipment N/A
structure

Dale search was completed: 24 January 2018
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WRITTEN OPINION OF THYE international apphication Na.
INTERNATIONAL SEARCHING AUTHORITY PO 883970

Box Mo, Basis of this opinion

1. the langnage, this opinion

A
o
oy
o0
o5
29
(=5
=

the internstional appiication in the |

which is the language of a transhaion

2.3¢a) and 23,50,

t i g into account the rectification of an shvions mistake suthorized by or notified o
Rule &1 {Rule + 33 i {83}

s
o4
@
3
¢
i

s apy puciestide anddor amino soid seguenee disclesad in the intemational
i the basis of o sequence isting:

=

=

pplicstion, this opinion has

)

o

ks

oy

3
%
o5
[
ke

s
AN
=

ing part of the inlernationa applics

i the form o

E 1 un paper ovin ¢

an Annex /8T.23 ext file.

b rj furnished together with th : cation under PCT Rule 13rer 18} for the purposes of international
sgaveh ondy in the form of an Annex /ST <”= fext file.
€. E furnished subsequent o the intemational filing date for the purposes of international search only:
{ in the form of an Anvsx CST.23 ext file (Rule 13er 1)
l g on paper of in the form of an imsge file (Rule 3rer b)Y and Administrative Instructions, Seotion 713
4 i In aadition, in the case that more (san one version or copy of 3 sequence listing has been filed or furnished, the required
statemants that the information in the subssguent oy addmom% soples is identical to that forn
ﬁ’:e\ or does not go beyend the apphcation as filed, 83 approsriate, were fumished,
3. Additional comunents
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WERITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

intermational application No.

*

POTUSTRAERETO

Bex Mo, VI Cerialn sbservations on the internetional apphication

eacriplion, ave mads:

1{‘ 4 and 18-20 sre objscted o under POT Ruls 88.2(a3{v) as lack
and 18-20 are indefinite for the Eu! wing reason: Claims 4. !sj‘ 14 and 1&-2(3
aniecm.er.i‘ aeis for “the plurality of hydrauiic pumps”. Forthe p
raad “the hydraulic pump”,

4
9
)
&
@
]
2,
=%
v‘},
k2]

Claim 20 Is objectad to undsr PCT Rule 68, 2"‘(“‘ as acking clarity under POT Asticle §
eaagson: Claim 28 refers (o "the pluralily of VEDR" in tine 3. Thare "s a lack of antecedent
of this opinion, as best undersiond, the cdaim is interpraiad to read "the VFD@.

rvations on the clarily of the clalms, deseription, and drawings or on the question whether the claims are fully

king olariy under PCT Artist
ar io “the plurslity of hyd
pinion, as best mdym‘sr..ou, the claim is interpreted to

Chalm 11 is obiected to undaer POT Rule 86 2{a){v) a8 jacki sty under POY Anticle 8
reason Clalm 11 fars o "tha plarality of electre motars” 2 f Th-ﬁe ina -as-“? of an ia
mrpose of this opinion, as best undarstood, the clsim is relod

& hevause cirims 4-10, 14
wtic pu "

57, There is o lack of

i‘)at.e.d 38

beoause calm 20 s indefinile for the following
et

nasis for the pluralily of VFDS™, For the purpose

Vorm POTASAL3T (
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Supplementsi Box

In case the §

- Continged from Box V) Clations and Explana
As par olaim 15, Beker discinses 8 method for pumging ciatad with ) wzbie*mmm Tormation {pump system 10
for hydraulic (Buig) ffac.m-mq of @ Porghole in an adiscent earthen formation (sublerranean); Figurg 1) Paragraph [0918] and [DD2, he
mathod somprising: aidly connecting & multi-plunger hydrauie faciuing p.m'rs o 8 well associated w:eh tha syblerranean fu:‘nmhon
{pump 50 s Ruidly connected 10 0 borshole and s used for hydreul :m-'Bcierg of & b *:‘«mﬁa in an adjacent sarthen formation
{sublerransan}, which may be o guintuplex pump having five pistons 148 {plungers): Figwe 3; Paragraphs (0018] and {003 11} suech thas
the mulli-piangsr pump purnps fuld into the welibors at 8 high prassurs so that Buid passes frs_:m the welibore into the subiarangan
formation and fractures the subiarmanean forr n {pump 54 {or pumping pressurized fuid into 8 Ln,eha lg (watlbors} in an adjanent
earthan formation {sublananaan) for hvd:‘a.ﬂ: fracturing; Figure 3; Paragraphs (D018} and {GJ; I powering the muiti-plungss pump with
of motors (motors 34, 88 posiionad to power the pump 50 {imulti-plungse p Zrﬂfz), LR a i and a pler Y gear train haviﬂq
v rotational contact with the p ity of melors {(planstary gear system 170 having & input pinion sun gear 174 in
? mai cortact with motor 88 through drive shaft 80 and moetor 34 through gear train 132 :.3 rjms shalt 82; Figura 4; Paragraph [00241)
30 a3 1o ransiale power from the plurality of molors inte 3 desired purmp rate of the :‘r::-wphmqar nump (s st Ty gear system 170,
alfows for gear reduction of the powsr coming m,r' mem* :H‘ adlowlng for the ratational speed of tha drive shait 80 connacted to motar
38, {o convert o 8 slower rotationss spaed 82 of the m*np 50 (desirad pu ate); Figures 1 and 4 Faragraph {0241
Bakar fails o disciose a ;;Eum!w of inpus ars in s msstsmz-  pontact with sach of the plurality of molors. Rosman OSES 3
phuradity of motors and 2 pluratity of inpt pim gee.:s in rataiional coniast with sach of the pluraity of motors {sea Figures 3-8 whersin
pirions 23 hawfs-:g gaar leeth 34 arg connecied rotativnally 1o hydraulic drive motors L would have been ahwo s to one having
ordinary skilt In the wit at the tme the invention was made 1o modify ihe planeiary gearing of Baker by having & motor for aach
asgociated panst gear as aught by Rosman for the purposa of hav-r\c smalier motors wherein 5 an advaﬁta 3 that the system is
loss axpansive with respect o initisl capiaiization and maintensncs Rua:mssr.: Cobamn 4, Lines §7.58),

on

As par olaim 18, Baker 25 modified by Regman discioses the method of olaim 18, Baker falls 1o disciose further comprising: positioning =
pluralily of speed raduction gearboxss betwesn the plurality of input pinion gears and the plurality of miotors 50 as (o achieve the destred
pump rate. Rosman giscloses positioning & plurslity of sneed redudction qmsrboxe\ batwaan 3 plurality of input pinion gasrs and a8

piuraiily of motors {gear boxes 22 sre posiionsd be waen & piurahity of pinfons 23 having gear testh 23 ::m.% plurality of hydraulio drive

mators 21; guar baxas are degigned o increass e while reduning speed of the cutpud shafl; Figures 3-5; “wi s 4, Lines 48-83) 1
wauld have Deen obvicus 1o ona having ordinary skill i the art at tha fims the Invention was made o :3*.ud.:‘y the gaaring of Baker by
having a motor for sach associstad planet gear s well as gear boyes 33 tsught by Rosman resuiting in a des ireg pumnp rate for the
purpose of having smalisr motors wharain there {s an advantags that ibe syaiem is less expensive with respact apialization
and maintenance (Ro s Coturnn 4, Linas §7-88) and developing the amount of torque necessary 1o rolate fing members with high
loads {(Rosman; Column 4, Lings 80~

P

as medifiad by Rosman disclosss the method of clatm 15, Baker fa bs o disclose wherein a plurality of motars
-.WS' iy ol slectric motors or a plurality of hydragiic motors, Rosman saas whersin 8 ma“’E'
ty of slectids motors or a plurality of hydraulic motors (hydrauiio diive motors 21, F
ary skill in the art 3t the time the nvantion was marda io miadify the motor o a‘Ba
hydrauiic motors as ‘E:..ss ht by Rosman for the purposs of wilizing 2 moter which can generate high torque

w‘ Tout @XCAsSive size.

f,(ﬁ

Clabms 4-8 and 18 ¢ an inventive steg undar POT Articte 3% & of ROSMAN further in view of

i 3} as being obvicus ovar BAKER in vie
US 8,851,880 81 EV!H’““L’);

Az per olalm 4, Baker a5 modified by Rosman discloses the system of claim 1, Saker fall diacinse wherain the maximum
correlates lo @ eitical plunger speed assooiatad with the ‘wsjra..ﬁ g, Mail discloses whersin 8 maximum pump speed oo

ariticel phinger spesd assosiated with & hydraulio pumg {mainsirsam methods of sab-a.sr‘as dowrhole pumping thydraulic pump
include mounted reciprocating mechanizsms (plunger) m a vasing tube optimal spesds of up and down simkot can ba a?-‘ssszi as
naM)iTiin apasds thal will noas “53&.-50 averstressing :i:{.si plunger speed); th
an operstion st optimal up and down stroies \u-imsi p iung o s:-'swd) susociatad with the hydras
35448, "‘3:54‘ 84-87 and Column 2, Linas 1-3 ious to ons naving ordinary ki |
ump speed of Baxe; &:y‘ gan’a'a -r‘g e

w2 ime

i

wag made oo v e maximum o the oritical plungar speed as t*s 33h: by Madl jor ii‘-n r:u*f::
of avaiding oversiressing of struciursl pans and premature damage {Bakarn Column 1, Lines 84-67 and Column 2, Linas 1-33,

asas the sysiem of clafm 1, Baker falls 10 disclose wharein the maximum p
@r &:p-sad asseciaiea‘ with I'wd raulic pump. Mail discloses whersin the Ly QUM 81
piunger speed assaciated with hydraulie pump Mainstream metheds of subsurface downhols puma.rz
» mownted reciprocating mechanisms {plunger) in a casing lube; optirns! spaads of up and down si
mam;,mm bp‘.sﬁs nat will not catse ovarstreasing of purnp rod (critioal plungsr speed); thersfors maximum rsws’; s:‘
ma 1{. pi r-ger Qpeem sag w‘satr wilh the hydre

sausie {leus than 8% leant p-;arati sl 14 ngi; Ty E [$1] smc* 'jn'w- «tmke jeind

uE jatlssieN
in

Column 1, Lines ?‘La?’-. 3548, 5354, 85 e art
at the fime the nvention was madea io g **mm- :’3::3"5!3(‘{ s@ ug‘ﬁ by
Mail fo‘ ths purpose of avolding oversire w1, Lines 6387 alurrin
Linas -3}

rxs g

~Continued Within the Neaxt Supplemental Box-*-

Form FCT

237 {Supplemental Box} {fanuary 2015}
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Supplemental Box

i case the s paw in any of the preceding boxes is not sufficlent,
Continuation off
~SContinued from Pravio gs Suppismanial Box-**.

Ag par g 14, Baker as mec oy Rm nan discloses the methad of claim 16, Bak Hose wherein the maxinwem pumg
ﬁgwmj cn';a:a:@s ts & orith: associzied with the hydrautic pusmp, Mai WSS whErsin & maximum pums spccd

: p--,sms* p&sj ““:mv“mss?,u with & hydrautic pump (mainstream msthods of &u}"- Lrﬁs @ downhials puimping

o dudde mounied reciprocating mechsnioms (Dlunger) in 2 casing wbe; optimal de of up and down strokes con ba
definad 33 manimum speeds that will not cause overstressing of pump rod {oriticat p!-\mgm spes-c:-‘,‘ ?‘ refors Maxivmure pumping speed
coralales o an operation at optimal up and down stroke spesd {oritical plunger speed) associated with the hydrauiic pamp; Colann 1,
Lines 2533, 38-48, 53 §4-87 and Column 2, Lines 1-31 K would have baen obvious fo ong having ordinary skill in the ast at the tme
{he ivention was made 10 modify the maximum pur ".w 5*5“*6 of Bakar by corrsfating # 1o the onitical plunger spesd as laughi by Mall for
the purposs of avaiding ovarstrassing Hdurad pasis and premaiurs damage (Baker Column 1, I.msss F4-87 and tiaiumn 3. Lines
-3}

w.m

Clgims 813 and 15-20 lack an u‘van iva siap under PCY Astic

kR i p v BAKER i view of ROSMAN furltwer i visw
of U I016/0258367 A1 to STEWART & STEVENSON, LLC. !

As per slaim 8, Baker as modified by Rosman discloses the s,\ iy oF otalm 1, Raker disclosas further comprising: a variabile freguency
drive (VDY connactad fo & m E o control the spead of the motor, wherein the VED s positioned 1o accelerate or de al
rotationsl speeds aasoiatad V"““l the nydraghe pump fvss*istf fragaency drive {VFL 78 connectad o motor 34 to co
thnmo\f, wharein the VFD s posiioned to adjust oparating t;‘-wr‘s aof pump 38 qu*s_- & Parag ea;v HIS-00201), Baker fails to disclose
& varabie fraguency drive (VPD} connected 1o a piurality of motors. Stowan gdise 1&&5’ a variable fraguency drive (VFD) conneciad o s
& plurality of slectrical motosrs to d Laone

J!Jm%"“ of mators mwmu ing, LBing ane or more variable frea‘uarzcv drivas {(WF
g ord finary kil in the art

fiuid purmp of ine atirast ong hyﬂr?bisr fracluring pump uniy; Claim 31). 1owaudd mvr baen gbvious io -r\n:a s
at the time the invmis o was mads o modify ﬂ":a ather moor of Baker to be connected to the VFD a8 taught by Siewaet for the purposs
ciuding contributing to energy savings, increasing the

of utiizing the bansfite of 2 VFD w0 the other molors in the system, the banafits it
afficlency and e of the motor, redusing mechanical wear Upor tha motor and thus the need for repair (Baker; Paragraph {80191

+

As per clsim B, Baker as moditied by Rosman and Stewart disciosss the system of claim 8. Baker furthar discinses a varabls fraquency
drive (WFD), wharein the VFD s positioned to aooalersie or docelsrate pump rotational speads associated with the hydraulic pumg
{variabla frequency drive (VRD) 78 connected 10 motor 34 fo control the speed thersof, whareln the VFD is positionsd o adjust
sperating speeds of pumg 50 Figre 2; Paragraph [I012-00201), Balker falls to discloss wharein the VD comprises a plurality of VFD
connented 0 2 phiralily of motors, wharein ths plurality of VFDs are configurad to share a luad reguired o power the | '1‘,: drautic pump.

]

i

=

i

Stewart discioses wherein the VFD comprises a ;‘:i rafity of VFDs nonnected ic- & plurality of moturs, wherein the ol y of VFDs are
configired 0 shars & load required (0 power the hydraulic pump {controlling, using one or more fity} \f:zr:,abie ss:';b wy drives
{\'FDS}, a phuratily of slectrical motnrs o drive at iaest one fuid pump of the .h.t:SE arte Rydre Ssrirng s unit {S'mr tha
foadl Glaim 31). §would have basn obvious to one hay ng 0*'#- riary skifl in the a2t the e the invention was mads 10 maodify the
tber motor of ‘B’—mcr to have & VED for the purpose i & panafils of & VFD 1o the other motors in ths system, the banefits

uding contribuling to anergy savings, *mraasmfs the o
N

s tha need for repalr (Baken Paragraph [O081

u_‘isnyy and life of the motor, redueing mechanical waar upon the motor and

Az per claim 19, Baker as mao o by Raosman and Stewart discloses the system of daim &, Baker {aiis (o disciose wherain a plurality of

VFDs are configured o autormatically shut off in the event of an avarprassura evant with respect o ha plurality of hydraulic pumps.

v:“u wart discloses wharein & pluraiity of VFDs are configured to sudomatics shui off in the event of an svaerpressura avent with respect
& hydraulin pump {g KL OF will control the fFacturing pm’i-:.- -Ji‘ti FO0 & in which an e-siop will be su ¢ 10 siop the entire

fras.mrinsg pmp unit 700 &, shutling down frae VFDs 410 3, 410 b of mstors 5& 4. a4t by the RUNSGTOR s inttiaied when fran VED 410

& defecis the dischargs g'sre .we excaed% & OVRIPreseure ’iﬁs,ﬂ() ny *;:2'1 respect o hydraudio racturing pump 710 &, it slops the frae

motor 411 asita H gures 3 and 8§, Paragraphs {0847 and {GL 3 b would have basn obvious 1o on@ having

md;m.. ¢ skilt in the st at m:a i:me the invention was mads o modify the VFD of Bake ally shut down during an

n.vs:r;:.:esb- re avent as faught by Stawart for the purposs of svoiding catastrophio faiurs in the system.

SeroContinued YWithin the Next Supplemental Box-"-
Form PCTASAZET Svpplomental Box) January 24
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Supplemenial Box

i gase the spaee bn any of the preveding boxes is not sufficient
Coptinuation of,

e

~Cantinued from Previcus Sugplemental Box-""-
Az par claim 11, Baker a:wL ses & hydraulio acturing system for frach wmq a :;.uo srranean
cant garthen fonnation (sublsnanes n), § raph [0016] and [0021]) comprising: a
frac iumg pamys Ruidly connected (o 8 well associat d w-ih thes st Anean forx*’ia?ém‘. !pmw for hydrachio
fraciuring of & tcm?‘ci{‘ AN atjacant earthen formation {(subleranaan), which may tsz 3 it :m;,iex pump having five pistons 148
LF‘Q-:B’M Mm & 3. Pam;m;’.\hs {O018] and {0021, the muiim. % ::.e wWigured o pump fuld into 8 walibor

ciated with the
the fluid passes from srransan formation and fractures the sublerranean

formation {pump system 10 for hydrauic
¥

53

D A/BG

h awn {pw‘m f '} -r w.m;:im: pressurized fiuid indo & bo mhﬁ?e (wv-!bur@- in an adiacent sxrthen formation (subterransan) for
hydrautic rachuring; Figure 3; Paragraphs [0018] and {00211 a plucality of motors posiioned to power the multhplungar pump (moters

3& 58 positioned o power e pumg 53 {mult-plunger pump) Figars 1) 2 varable § fraquency drive connaniad o a motor 1o control the
speeds of the mator {ve:*abé& requency diva (VFDRY T8 L.w:'m:wts'ﬁ 3 motor 34t contral the spaed thersof, wherein the VFD is
positonsd o adjust oparating spasds of pump § gura 2 Paragraph [D018-002301); and 5 planetary gesr train ha an input pinion
gear it rodational contact with the plun &y of motors {plansiary gear systam 176 E\w--wq & inpist pinion sun gear 174 in retational contact
with motar 88 through drive shaft 80 and mator 34 thmugh gear train 82 o drive shall 82; A ﬁa:aa‘;mpn {004, wharein & gear
ratic of the piznetary gear train and 2 speed at which the pluraiity of motors opsraies are s 12 50 a8 o imit a madmum pump speasd
associated with the multbplunger pump {the gear ralio of plenetary gaear system 170 aliows for gear raduc : x

spead of the drive sha:‘i 80 to sonvert 1o o slower rolational speaﬁ on the drive shalt 52 of the pumgp 88 {th v imiting makinum pump
speed), Flgures 1 m‘ s':\’ Paragraph [GU24]). Baker falls to tisclosa 2 plurality of Input pinjon gears in rolational contact with sach of the
plurality of motors. Baker also aiis o disclose a vavable fr-=qwn‘.‘v drive (VFD) connscted (o o plurality of motors. Rosman discicses a
plurality of molors am a plurality of inpud pinlon gears in rolational contact with each of the plurality of mators {see Figures 3-8 wharein
nirdons 23 having gear testh 34 are connected mistionaliy to i ulic drive motors 21} 11 would havae bean obvious to one having
ordinary sici! in the ant at the time the ivvention was made to .rss.-{;sfy tha planstary gearing of Bakar by having 2 maolor for each
aaa@:*éataj planst gear as taught by Rosman for the purpose of having smaller moctors whersin inerg is an @ g that the sysiam is
less expensive with respact o initial cepitaiization and maintenance {Romman; Column 4, Unes 5958} Stewarl disolcsss s variable
frequeny drive (VFD) connecied to a plurality of motors {oonirolling, using ons or mors varishie }'w:m anay drivas (VFTg), a plurality of
stectrical moters w drive atl least one Suid pump of he at laast one hydrautic Faciuring pump unit Claim 81). 1t would hsve been
ohvious i one aving ordinary skilf iy the art st the time the invertion was mads 1o mogify the othar rotor of Baker fo be connectsd io
the VD as taught by Stewart 'fs'.‘-i‘ the purpese of utilizing the bensfits of 2 VFDR 2 the other motors in tha systam, the benafits including
contributing o anergy "\53\’ }gs, incraasing the efficiency and lifs of the mator, redusing mechanical wear ihe motor and thus the

2ad oy repair {Bakar; Paragraph (00181,

+ 11, Bakar falls o -'ias»‘ims: the syatem furthar

As per ciaim 12, Baker as modifiad by Rosmarn and Stewart discloses the system of o
comgrising & plursilty of speed reduction oear“ws’ss p-‘ ] batwean the i ality of Input pind o'w gaars and the plurality of motors so
as to achisva g desireg ;J‘M-p vate. Rosman disclosss g plurality of speed :sr.q ] geamw&s posiioned behvean a plurslity of input
pinion gasrs and @ plurality of motors {gear bhox 2;; e positioned betwasn a i ans 23 having gear tasth 33 and a
ol 3Ln‘a.. y of hydraidic drive motors 21; gesr boxes are designed o Increase zr_:r"gL & while ran-m-m spaad of tha cutput shaft, Figuraes 3-5;
Coitri 4, Linas 485.82), it would have bean shvious {0 one having ordinary skilt i e art at the Ume the invention was made m riviacdify
.hs: gaaring of Ba ?“' mving a msior for each associsied plenet gear as wall as gear boxss as taught by Rosman res
dasirad pm“p rata for iht& puipose of having smaller motars w"s&sem thers s sn advantags thal the sysiom is less axpensive with
fzation and maintenancs (Roaman,; mmuﬂ 14, Lines B7-58) and deval sping the amount of lorgus necassary 1o

i

rotate ring mambaears with high loads (Rosman; Column 4
Az par olalm 13, Baker as modified b %‘{osman and Stswart disc 13 5 f ciaim 11, Ba iscloge wharein a plarality

motors comprises ong of a pi\nai of slactric motors or a rium
s nompises ons of a plurslity of electric motors or a pluratity
frave Daen obvious o ons having erdm aey skill in \:! G &l a the t:*r-
plurality of hiydraulic molors as taught by Rosman tor the

withoul exeessive size

I nerein a piurality of
?s}ﬁs&.h o fjr' 3 ae ars d1 P g zre 4). it wonsd
o s-zccvfy 5

aim 18, Baker as modified by Rosman discdloses the method of claim 13, E‘-axe disc
Em quancy ditve (VFD} to the motor 50 a8 to contral ths speed of the motor, }
ety Lumn rmatmna= speads associaled with each m‘ he hydrauiic pump gﬁr-am :
34 con‘ of the speed thereof, wharein the VFD is positionad o adjd\i operating speads of p m, B4; Figuse 2, Paragraph
{0018-00201. Bakar faiis to discloss a variable frequenc y drive (VD) connacied o @ pluraily of motors. Stewast disclosas 2 varable
frequency drive (VFD) connaotad {o & plurslity of maotors {controifing, using one or meore vananie freg gugnoy drivas (VFDs), & plurality of
e!e"im E motors o drive at lerst ong | pump of the at -nfss‘i one ‘wdrau:i‘* fracturing pump unit; Glaim 31}, 1t would have t-zsen
fsbvicus fx one having ordinary skl in zm art at 1o time the Invention was mads o modify the sthar motor of Raker o be connacted to
the VED as laught by Stawant sm the purpose of uliiizing the benelits of @ \’--D is m:s s"ihez' moiors 0 tha system, tha benefits including
sontribuling to energy savings, increasing the afffviency and ife of th Pwear upot the moior and thus the

naed 37 ren Baker: Paragraph {0181,

Baker as mm.i?i&*t t Rmr’a?r and Slewa
OVEIRrEgEUTe :”swsm with raspest

[ isteitely »’H as#
ih;: time the
v Stewart for the

ad Within the Nett Supgies
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Suppiemental Bex

st

in case the space in aay of the preceding boxes is nod sufficient.
Continuation of.

PRI T LY

--Contihued from Previoes Supniamaent
[ Easm 14 facks an inventive step undar BOT
STEWART fwriher in view of MAIL.

b=
s

& 33{%} as baing obvious over BAKER in view of ROSMAN furthar in visw of

‘

Ag por olaim 14, Baker as modified b and Bowart discloses the sysiam of dlainy 11, Baker {ails (o discioss wherain the
madimun pamp speed corglates to a Qer spesd dﬁabach’st(“i dth each of the plurality of hydrauiic pamps. Mail d. cluses
wharain @ maxdimum pump spead oo critioal plungers speed associated with a t ydnsu?"" pummp {masinstream mathods of
subsuiface downhole pumping mvwas,i‘ plme) mUJJs maunied reciprocating mechanisms (;.2{ nged it 2 casing tubae) oplims >.§ spaads
of up and down sirokes can be defined as maximum speeds that vaill not cause sverstressing of pamg ;ms {oritieal p'mgs: &6}

thersfore maximum pumping spesd correlates 1o 8n operation at optimeal up and down stroke speaed (oriti af plunger speed}) as
with the hydrautic ;iump" Column 1, Lines ;.’i§~33 H8-4B8, 53-84, 84.87 and Column 2, E fas 3 “) it \"bi..if‘ ha \ea. me'} \b\n 2US to bt
having ordinary skl in the art at the thme the vention was mads © w-c&sfv thes maxin
critical :31."13?- spead as taught by Mail for the purposs of avoiding overstrassing of sm wal pans and ;}rafraium \.g::'msgs\ \Sa«er;
Colummn 4, Lings 84-87 snd Qoiurnn 2, Lines 1- -3}

Claimg 1-20 have industrisl applicabllity as delfined by PCT Article 33{4) because the sublest matter can be made or usad in ndustry.

o
bl
i
=
2
"JJ

Form BOTASAR3T (Suppt
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY

- PR
T TAYLGOR P EVANS E}{;‘E
HOGAN LOVELLS US LLP

BO9 MAIN B3TREET, BUITE 4200
HOUSTON, TX 77002 NOTIFICATION OF TRANSMITTAL OF

THE INTERNATIOMNAL SEARCH REPORT AND
THE WRITTEN OPINION OF THE INTEENATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

{PLT Rule 44.1)
a1 0 APR 2019

FORFURTHER ACTHON  See paragraphs | and 4 balnw

Applicant’s or agent’s file reference

447188800037

Intemnationat application Mo, International filing date

FOT/US20 04 B85S {daymonth year) G5 February 2019
Applicant

U8, WELL BERVICES, INC,

T E{! The applicant is hereby notified that the international search report and the writier opinien of the International Searching

Agutharity havs been established and are transmitted herawith.

Filing of amendments and statement vader Article 19;

The applicant is entitled, if he so wishes, to amend the claims of the intermnational application {see Rule 46}

When? The time limit {or filing such amendments is normally two months frorm the date of transmitial of the internaticnal
search report.

How?  Directly o the Intemationa! Bureas of WIPC prefersbiy through cPCT or on paper to, 34 chiemin des Colombeties
12171 Gensva 24, Switzerdand, Facsimile Wo., +41 22 33882 78

For more detailed instructions, see PCT dpplicant’s Guide, International Phase, paragraphs 5004 - % 011,

2. The applicant is hereby notified that no international search repost will be esinblished and thal the deciaration under
> AppIcam i heroby N @ : bt ) : ! : !
Asticle 17{2}a} to that effect and the written opinion of the International Searching Authority are transmitied herewith.

3. {:E With regard to apy prolest against payment of (an) sdditional fzes) under Rule 40.2, the applicant is notified that
the protest together with the decision thereon has been transmilted o the International Buresn together with any
request 1o forward the texis of both the protest and the decision thereon (o the designaied Offices,
E Z no decizion has been made vt on the protest; the applicant will be notified as soun 35 3 decision 13 made.

4, Reminders

The applivant may submit comments on an infermal basis on the writton opinion of the Intfernational Searehing Authority
o the Internations! furesy, These comments will be made available fo the public afler intsrnational publicstion. The
Inmiemnavional Bureaw will send a copy of such comuments fo all designated Offices uniess an infernational preliminary
cxamination repoit has been or §5 to be esteblished,

Shortly afler the expivation of 18 months from she priority date, the international application will be published by the
internationsl Bureau, If the applicant wishes to aveid or postpons publication, 2 notige of withdrawal of the internationa!
applicstion, or of the yriority claum, must reach the International Bureay before the complesion of the techaical preparations for
miernational publication {Rules #0his. 1 and 904in3)

Within 12 months from the priority date, bt only in respect of some designuted Gffices, 2 demand for internationat preliminary
sxamination must be fled if the applicant wishes 1o posipone the entry inta the national phase until 30 menths fiom the priority
date {in some Offices even later), otherwise, the apphcant must, within 28 months from the priorfiy date, perfomm the
preseribed acis for entry inte the pational phase bofore those designated Oifices. In respent of siber desiprated Oifices, the
time limit of 3¢ months {or fater} will apply even if o demand is filed within 19 months, For gotails about the applicable time
Hmits, Offtoe by Office, see www.wipe int/poleniiexis/ime_limits himd and the PCT dppiicont s Guide, Nationat Chapters,
Within 2 menths from the prierity date, the spplicant may request that 2 supplementary intornationsd seareh be carried
eut by a different International Zzarching Authority that offera thin service {Rule 4551}, The procedurs for requesting
supplementary international search is described in the FOT Applicans s Guide, Intemational Phass, paragraphs 8.006-5.6

MName and mailing address of the ISA/US Authorized ofitcer
ket Stop POT, Attn: 1ISANUS
Camrissd for Patents
P.Q. Ba Alexandriz, VA 2Z313-1480 . 5

PO Heludesk: £71.272-4300

Facsimile No. 5712728303 Telephons Mo per qee sraamagvrg

Form PCT/ISAL22G (July 2017)

Blaine R, Copenheaaver
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORY
(PO Article 18 and Rules 43 and 443

Applicant’s or agent’s file roference ¥OR FURTHER see Porm FOTASASLD

D4T158.500057 ACTION as well as, whore applicable, item 3 below.
{ntemaetionsi application No. International fiting date (davinondifyear} {Eartiest) Priority Date (dagwhiomfyear)
POT/AIS08/016635 08 Febrruary 2018 8 Fobruary 2018

Applicant

U8, WELL SERVICES, NG,

This international search repoert bas been prepared by this Intemational Searching Authority and is trensmitted o the applicant
according 1o Atticle 8. A copy is being transmitted 1o the Internstional Bureau.

‘This international search report consists of 2 total of éw___ sheots,

i a I iz also accompanied by a copy of each prior art document cited in this report.

1. Easis of the report
2. With egard o the language, the internationa! search was saried cut on the basis of
the imternational application in the language in which it was filed.

E ! a transiation of the intemnational application into which is the language of
a transiation furnished for the purpeses of international search (Rudes §2.3¢a) and 23, 1{bY).

This international search report has been ostablished taking into account the rectification of an obviows misinke
auwthorized by or notified to this Authonty under Rule 91 (Rule 43.868x(a)).

b ]
<, [:1 With regard 1o any nuciestide and/or amine acid seguense disclosed in the international application, see Box Mo, L
P

2. Ceriain cinims were found unsearchable {se2 Box No, /i)
3. Unity of invention is incking {see Box No, 1)

4. With regard i the tiile,
EEE the text i3 approved as submilied by the applicant.

the tex has been sstablished by this Authority to read as fellows:

5. With regard to the abstrret,
{g} the text is approved as submitted by the applicant.
; § the lext has been established, ancording to Ruls 38.2 by this Authorily as {1 appears in Box Mo. IV, The applicant may,

within sne monih from the date of matiing of this international search report, submit comments 10 this Authority,

4, With regard 10 the drawings,

3. the Bigure of the drawings 10 be published with the shatract is Figure No. L
E] as suggested by the applicant.
l ‘_{j a3 setected by this Auvthority, because the applicant failed 10 suggest 2 figure.

as selected by this Authority, Beeauss this figure better characterizes the invention.
b. ! ; rone of the figures i3 to be published with the abstract.

Form PCTASALIG (first sheet) {January 2015}
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INTERNATIONAL SEARCH REPORT Intormational spplisatinn Mo,
FOTUSZ2018/018635

AL CLASSIFICATION OF SUBIECT MATTER
HRCE) - HORJ 314, ERIB 43/28; FO4D 1308, HO2J 312 (2019.01)
CPC - HO2S 3/14; E218 43/28; FO4D 13/08; HO2J 312 (2012.02)

According to brternational Patent Classification (JPC) or fo both national classification and 20

B, FIELDS SEARCHED

Minimurs documentation searched {classification system followed by classificsiion symbois)

Sae Gearch History docsument

Documentgiion searched other than munimun documentaiion (o the extent that such documenis are included i the flelds searcherd

USPC - 700298, 166/308 10 188/308.1; 700/283 (kayword defimited}

Electronic data bass consulted during the international search {rame of data base and, whers practicable, search {ermns used)

Bee Search History documant

. DBOCUMENTS CONSIDERED 70 BE RELEVANT

Category® Citation of document, with indication, whors sppropriate, of the relevant passages Relevani to claim No.
X VIS 21800108022 AT {US WELL SERVICES LLC) 14 Apri 2018 (14,04 2018 entirs document | 1.4, 15,18, 20
¥ 5, 7-12, 14,16, 18

% 2040/801095874 A1 (BALDASSARRE of &) 28 January 2010 {28.01.2010) antire dozument 8

Y CA 2 084 593 A1 (US WELL SERVICES LLC} 15 October 2047 (18.40.2017) entire document | 7-12, 14,15, 18
A US 2018/0369508 At (EVOLUTION WELL SERVICES, LLC) 22 Decamber 2016 (22,12 2016 {1-20

sntire docurnent

l é Further decuments are Hsted in the continuation of Box . E ! See patent family annex.

= Ly Antoapriee b o P . Vs . . . .,
Special catepories of cited documents: ) £ inter document publishied after the intemational Bling date of rioriy

AT document defining the gesera! state of the art which is not considered date and not in conflict with the application but eited 1o understand
o be of particsiar relevance the principie or theory underlymg the lnvention

“ET cartier applicstion or patent but puttished on or after the internationsl “X7 decument of particular refevance; the claimed invention cannot be
filing date considersd novel or canndl be considered 1o involve an inventive
“L7 documnant which may Siow doubls on prrorisy claim{s) or which is step when the dosument s shen alone
e stabiis e public E X SR gl s . .
cited 1o establish the publication date of snother chation ar SHR7 .y goouman of particular relevence; the claimed fpvantion o

cial renson (A% SnEe 4 N .

. spacial senson (2 spreafied) ] o comsidered to involve an inventive step when the document is

“O7 document referring t0 an oval disclosure, use, exhi n or other combinad with one or wiere sther such docuwments, such combinsting
INOBNG heing obvicus o & person skilled in the ant

sepe I ixhad nr the inlemational Sline date & e -
P docwment published prior o the intemstional Hling date tutlmer than 97 ancument member of the same pavens family

the priovity daie claimed

search Exate of marling of the international search report

Date of the astual completion of the internation

26 March 2018 10 APR 2009

Mame and mailing addrass of the 18A/AUS Authorized officer

Mall Stop PCT, Al 1BAMUS, Commissioner for Palants Blaing R, Copanheaver
d W £ cmncdvia W IR0 AE

?‘.C?, Sm 14:)%‘). Alexandsia, VA 22313-1454 PUY Helpaske 8712774300

Facsiinile No. §71-273-8300 POY OSF, 5712757774

Fomm POTASAZ1E (second sheet) {January 2015}
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From the

PATENT COOPERATION TREATY

INTERNATIONAL SEARCHING AUTHORITY

T TAYLOR P EVANS

HOUSTON, TX 77002

HOGAN LOVELLS US LLP
800 MAIN BTREET, SUHTE 4200

PCT

WRITTEN OPINION OF THE

TRNTERMNATIONAL SEARCHING AUTHORITY

{PCT Rule 434651}

Apphicant’s or agent's fite reference

s monmess 1O APR 2019

FOR FURTHER ACTION

047158.500037 See paragraph 2 below
“!‘izicmaiional agplication No. International filtag date (daymonthsysar} Priority date ,l'dﬂy-‘;vzorrir'r:;gmﬁ)
POTAISZ2018/018835 08 February 2018 {5 Fabruary 2018

International Patent Classification (3PC) ur buth nativnal classiffcation and 1PC

ROE) - HO2 3/14; E21B 43028, FO4D 13/08; HO2J 312 {2019.01)
CRC .m0zt w14 E21B 43/26; FOAD 13/08; HOZJ 312 (2019.02)

APPHERTt ;o WELL SERVICES, INC.

m Box Mo Basis of the opinion

HBox No. H Priovity

Box No. IV Lack of uniy of invention

Box No, ¥i Certain documens cited

Hox No, I Non-establishment of opinion with regard o novelty, inveniive siep and industrial applicability

citations and explanations supporting such siatement

Box No, Vi Centain defects in the international application

Box Ng. ¥V Ressoned siatement ursler Bule 43k6x. 1@ )i} with regard 10 novelty, inventive step and industrial applicability;

Box Mo, VIl Certain observations on the inlernational apphication

FURTHER ACTION

n

If 2 demand for international preliminary examination is made, this opimen will be considered o be a written opinion of the
Intarnational Preliminary Examining Authority (“TPEAT} except that this does not apply where the applicant chooses an Authority
usther than this one to be the IPEA and the chosen IPEA has notified the international Bureau under Ruie 06 1245(b) thatl written

opinions of this International Searching Authority will not be so considered

Fihis opinion i3, as provided shove, considered 1o be 5 writien opinton of the IPEA, the applicant is invited to subm o the IPEA
& written reply sogether, where aporopriste, with amendments, before the expirntion of 3 months from the date of maiing of Form

POTASALZE or before the expiration of 22 mownihs from the priority date, whichever expires fater,

Higl Stop PCT, &tin: P3AUS
Commissiener for Pstents

Facsimile Mo, 571-273-8300

Name and maifing address of the ISA/US

.0, Box 1480, Mexandda, VA 223131480

25 Margh 2018

Drate of completion of this opinion Authorized officer

Blaine B, Copenheaver

PCT Halpdeak: §71-2V7-4300
POT QB 8712727774

Forn PCTASALIT {cover sheet) (January 2015}
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WRITTEN OPINION OF THE International agjplwaimn Ma.

INTERNATIONAL BEARCHING AUTHORITY
POTAISROIR/018635

Bes No. 1 Basts of this opinion

1. With regard 1o the Innguage, this opinion has been established on she basis of
% ga the intemational application in the language in which i was filed,

i_; a transiaticn of the miernaticnal application inio which is the language of 3 fransiation
fumnished for the purpeses of intemational search (Rules 12.3(8) and 23.1{k}).

Ny

m This apinion has been established taking inio account the rectifiention of ar shvisns mistake authorized by or notified to
this Authority under Rule 91 (Rule 43bix. 1{a}).

3. i l With: regard to any nusieotide andior amine acid sequence disclosed in the infernational application, this opinion has
been established an the basis of g sequense Jisting:

a ’ | forming pant of the international application as filed:
E ’ in the form of a0 Annex C/ST.25 1ot fie
m on paper oF in the form of an image fils,

. m furnished together with the intemational application undsr PCT Rule 13400 {8} for the purposcs of intcrnational
search onty in the forun of an Annex C/8T .25 et file

o E:} furnished subsequent {0 the intornational filing datwe for the purposss of international search only:
I g in the form of an Annex £/87.25 text file (Rule 13rex 1a))

i E o8 paper oF in the form of an image fike (Rule 13rer 1(b) and Adwinisirative Instructions, Section 7193

&

E::E En addition, i the case that more than one version or copy of a sequence listing kas been filed or furnished, the required
siatements that the infbrmation in the subsequent or additional copics s identical 1o that forming part of the appiication as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additions] commenis:

Form POASARY (Hox No By {Isnuary 20135)
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WERITTEN OPINION OF THE International application No.
INTERMATIONAL SEARCHING AUTHORITY POTAISZOIS/016635

Box Mo, V Reasoneid statement wnder Rule 435453 {a)(i) with regard 0 novelty, inventive step and industris! applics Dy
citations and explanations supporiing such statement

i, Sigeaent

Novelty (86 Claims A e o YES
Cinims A8 80 ittt et srereopeeeenr g N
Inventive slep (I8) Claims 8, 13, %7 , YES
Claim R WO
Indusirial applicability (1A} Clafms R YER
{laims fone PG

2. Chations and explanations:
Clalms 14, 15, 18, and 20 iack novelly under PCT Adticle 33{2) as being snticipatad by US Well Sarvices LLC (hersinafter USWalD22)

Regarding Clatm 1, USWali22 discloses a sysiam for completing a well (g hydraulic fracturing operation oan be carred out according to
the foitowing process.. . The frachuing fluld can be pumped inlo the wellbors at 8 high encugh pressurs that the fraciuring fuid cracks the
formation, para 0042}, the sysiermn comprising: a generator {generators 2R2A, 2278, para G045; also see Fig. 5Y; a plurality of electric lond
components, each electiic load componant powered by the generalor {at isast one first generater in electrics! communication with a first
switchgesar for providing power to primary componenis of 8 hydrauiic frachuring opearation;, claim 1; Each group A, B of

generalors 2224, 2228 is connaciad in turm 1o separate and disting groups of transformers 22348, F238 and pumps 2104, 2108 {inad
components], para 0045 also see Fig. 55 and a losd shedding control panel thal monitars the generator and, i the ganerator loses
unctionaity, is capable of deactivating one o9 mare of the plurslity of electnic load components {o reduce the slectrs ioad (The turbine
gaperators 122 can be connecled to he electric mintors 114 {of the pumpsinads] vig power distrdbution panals, para B038; The load shad
system of the embodiment of FIG. § can moniter when power dravw will overinad the system {{L.e., when demand is highar than sunply}, and
it will send 8 signsl o opan a bf’eaker 2334, 2335 o out centain pmps 2104, 2108, theraby reducing power betfors tha entire bank i
ovaricaded para 0047; I one of the hrbines loses power,... [in prior an] the ability 1o shed load, such as by shutting down power o
non-oritical psrs % of the system, is limited. The powsr draw fram 2l of the units pvericads the turbinas, para G008, i the at Izast ane first
ganarator 3383 he ability to generate sleciricity, tha at least one senond genarator can continue to generaie electricily, pars GRO7).

Regarding Claim 2, USWelli22 disdoses the systam of cdaim 1, further comprising: 8 switch gear pusitionad batwean the genarator andg
the plurailty of slactic load components 1o disiribuie power b»iwnen the generator and the piurality of slsctric oad somponanis {The
povesr from the generators 2324 of group A goss 1o switchgear 235A. From switchgear 2354, the powsr goes i the transformers 2234,
and 10 the auxiiiary trallar 225A, which can have g iransformer, as well as & VFD a'vi sofistaris for the bisnder and hydration units, Powsr
can then go 10 one or maore of the following: the primary biender 2344, the primary hydration unit 2334, the primary data van 227A, andlor
the primary sand eguipnen 2284, Power from the bansformers 2234 aiso goes to pumps 2104, nara 0050; aiso sze Flg. 5).

Regarding Claim 3, UBWel022 discloses the system of caim 1. wherein the generator is a natural gas lurbine generalor, & natural gas
genserator, or 2 diessl generator {the siectric genarators 22 can be powersd by natural gas., para 00273,

Regarding Clalin 4, USWell322 discloses the sysiem of daim 1, whersin the eleciric load companenis are selscted from tha group
consising of electric hydraulic fracturing pumps. & bisnder, sand eguipment, a hydration unit, and a data van (Each group A, B of
genarators T2, F228 is connected in turn o separate and distinet groups of ransformars 2234, 2238 and pumps 2108, 210, as watl
as separate and disting suiiary rallers 2254, 2288, sach including s own anciliary squipment, such asg, for exampis, daia

vans 22745, 2278, send equiprment 2284, 2298, blanders 2344, 2348, ang hydration units 2324, 2328, pars 0045, slse see Fig. 5}

Regarding Claim 18, USWell022 cisciosas s method of scompleling a well {a hydraulic fracturing operation oan be camried sut accorging to
the following process.., The frecturing fluld can be pumped inlo the welibore at a high snough pressure that the fracturing fuid crecks the
formation, parg 0042}, the method comprising the steps of: &) powering a plursiity of hydradlic fracturing sgquipment components with 2
generator (at lsast ons first generaior i electrisal communication with & fiest swilchgear for providing powar to primarny componanis of 2
hydrautic frmcturing opsration;, clalm 1; Bach group A, B of generaiors 2224, 2228 is connacled in tum fo separate and disting groups of
transformers 2234, 2238 and pumps 2104, 2108 fload componanis], para 0045; also see Fig. 5) b) monitoring the genemior 1o daterming
whaen the ganerator foses functionality; o) when the generator insas funclionatily, selssively dnarf:v tirig one or more of the phatity of
hydraulic frecturing equipmeant components 1o decrease the foad {The hurbing gensralors 122 ¢an be connscied (o the sleciris motors 114
iof the pumpsfcads] via powar distribution panels, para 0038; Téze foad shed systern of the embodiment of FIG. § can monitor when powes
draw will overload the system {Le., when dermand is higher than supply), and & will send 3 signal to open a breaker 2334, 2355 1o out
certaln pumps 2104, 2108, thereby raducing power bafore the entire Bank is overloaded para 8047 i ong of the furdines loses powsr,..
firs privr s} the ability to shed loed, such as By shulting down power (o non-critical parts of the systern, is limited. The power draw from ali
of the unils overioads the lurbines, pars DOGE; I the at least one first generator joses ihe ability 1o genamle siectricity, the 3t lsast one
second generater can continue 10 genersts electricity, para 0067

Regarding Clalm 19, USWell22 discloses the misthod of clalm 15, further comprising: gistributing power satween the generaior and the
pluralily of hydraulic fracturing equinment components with o switchgear (8l least one first generator i electrical communication with & first
switchgear for providing powar (o primary components of g hydreulic fraciuring operation;, Siaim 1; Each group A, B of

generators 2224, 2228 is connectad In turn o separate and dislinet groeps of ransformars 2234, 2238 and pumps 2104, 2108 flsad
companenis), parg G045, also see Fig. 5)
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Regarding Claim 20, USWelO22 discloses the meihod of olaim 15, wherein step ©) is caried out by 8 load shedding continl pane! thes
monitors the genseator o determine whan the generator inses funclionalily {The lwrbine ganerators 122 can be connaectaed 10 the slectriz
metors 114 {of the pumpsfioads] via power distrinution panels, para B34, The load shed sysiem of the embodiment of FiG, 5 can
menior whsn power draw will overicad the system (L., when demand is higher than supply), and i will send a signal to onsn a

broaker 23348, 2338 o cut cerain pumps 2104, 2108, t!‘vr@by vatiucing power bafore the entirs bank is overinadad para D047; if the at
keast ong first generator joses the ability to generale slectricity, the at lesst ons second generator can continus i genarate slectricity,
para 0007},

Cigim § lacks an inventive step under POT Article 33(3) as baing obvinus avar US Well Servicas LG (hereinaiier USWelG22) in view of
Baldaassarre ot al. (hereinaler Baldassars).

Regarding Ciaim 5, USWeal022 fails 1o disciese the sysiem of claim 4, wherain the load shedding pane! prioritizes the order in which the

uro%sty of sinciic E‘L-Ed companenis will be deactivated. Baldassaire is in the fisld of energy msnagement systams {para B002) and

saches wheraln the joad shedding panst proritizes the order in which the plurslity of electic load somponents will be desclivated floads

are shed in the predetenmined seguence established by a user andfor as defined by a user in real-lime via 3 user inleractive dsv:*e it
the total current is iess then the predetermined peak toial or untll the systarm has detected 8 stable current siluation, para $0458; the
conirel sysiam can stors this information and siatistically transiate i o determine the priority of each sensed loed, and subseguantiy
creats a priordty list o by implsmanted by an auxiliary powsr soures in ihe instance whan the alility powesr source fails, pare QUTE), 1t
wald have bean obvious o one of ordinary skill in ths ail &t the thne of the invention (o modify UESWeHEZY with the feaching of
Baldassarra for the purpose of shadding lower prioriy loads hased on predetermined prionity or real-time decisinns made by the user so
as fo ensura that the vital loads remain connected and active while the auxiliary or generator powar Soures remains baiow a thrashald
valus {ses Baldassams, para 81300

Clalms 7-12, 14, 16, and 18 lack an invantive step undsr POT Ardicle 33(3! as being obvinus over US Well Services LLC (hersinafter
USWelD22) in view of US Well Services LLT (herainatter USWeliged),

Regarding Clatm 7, USWeiD22 fails (o disclose the system of olaim 1, wherein the genseraior is in selective slecitical commurnication with
a powar gric.

USWaISSE is in the feid of hydraulic fracturing {para 002} and teaches whargin the genaralor is in selective slectrical communication
with & power grig (I, 14 llustrates an sxample 1400 of a configuration for load aharing with & ulliity grid, according o an embodiment,
para 383 enable the switchgaar units -H4- 1435.b and "Cv- 1425-¢ to inad share batwaen the genoerator seis 1408-a, 1405-b, 1403.¢,
1408~ o and the utility grid. For axampte, if the ofiity grid s transmitting power &t 88 KV, the mansiormer 14458 can step down the 831V
voitage 19 13.8 1V for use by the microgrid. in this configuration, power can be either provided fo the grid or supplemanted from the wility
grid dusing timeas of peak power demand, para 0088}, It would have bean abvicus to ene of ardinary skill in the art at the me of the
invention i modily USWeall22 with the teaching of USWeISS3 fur the purpose of allowing for power franster 10 and from the grid as
needed (s9s USWaliBS3, para $086).

Regarging Claim &, USWsiN22 discloses a systemn for complating 2 wall {8 hydraulic fracturing operation can be carrled oul sccording 1o
the following process... The fracturing Buid can be pumpad into the wallbore at & high snough prassure that the fracturing fuid oracks tha
formation, pare 0042}, the wmem camprising: & generator {generators 22324, .«.',i)&%. para 0045; also see Fig. 8); & plurality of hydrauliz
fracturing sauipment components, aach of the pluratity of hydrauiic racturing sguipment mmpanems powared by the ganerator (al least
oneg first ganarator in electrical CDrr'murs ication with a first switchgear for Qrcwur‘q powsr to primary compaonants of 2 hydrautic racturing
operation;, claim 1; Each group A, B of generators 222A, 2228 is connacted in i (o separate and distingt grotps of
transformars 2234, 2238 and pumps 2104, 2108, 35 well s separate and distingt suxiliary irailars 2254, 2258, sach including its own
anciliary eq.jf;:m@n such s, for example, data vans 227A, 2278, sand equipment 2284, 2288, blenders 2344, 7348, and hydration
uniis 2324, 2328 thydraulic fracturing componerns), para 00435, also see Fig. 5h an slectric equipment, the slectric equipment rc-w#rei,
by thg generator, and » ioad shedding contral panal that monitors the genamator and, ¥ tha generator loses functionality, is capabla of
deactivating one or more of the ﬁﬁurah‘} of hydrauiic fracturing equipment compaoanents o the slectric aquipment io reducs the slectric
ingd {The turbing ganeratos 122 can be connected io ‘he sleciris metors 114 {of the pumpsioads] via power distrinution panels, para
G038; The load shad system of the ambodimant of FIG. § can moniior when power draw wilt ovarioad the system {Le., when dermand is
higher than suppely) and i will send 3 signal fo open 8 breaker 2334, 2338 {o cut certain pumps 2104, 2108, thereby reducing powear
pafore the entire bani is overloaded para 0047 i ane of tha turbines 10585 powar,... fin prior art) the ablitby o shed ioad, such as by
shutling down pawsr (o non-eritical parts of the system, is limited. The power draw Emm =i of ihe units overinads the urbines, para 000§,
if the at least one first generator loses the abililv 1o generate sleciricily. the at least one second generator can continue 1o generate
slectricity, para G007
USWelll22 does not disclose whersin the siectric equipment is an eleciric driliing rig. USWei503 discloses whersln the ale
gguiprmant is an slectric drilting rig (The power generation agquipmeni oan be used tu supply any olifisld equipmant inciuding... diilfing
dgs, pars 0044} 1 would have besn obvious ¢ one of ordinary skill in the art &t the ime of the invention o modify USWei022 with the
taaching of USWelES83 for the purposs of providing power for nah‘”e&td equipmsni that dos not have access to s vty providad power grid
or that has a dynamic power nad of low power factor{ses USWalGH, para QORE44},
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Regarding Claim 8, modifted USWelll22 disciosss the systers of claim 8, further comprising: a switch gesr positioned bebwsan the
genarater and the plurality of hydraufic fracluring equipment components, and betwesn the genarator and the electric squinment, {o
distribute power between tha generator and the plurality of hydraulic fraciuning aquipmant compenents, and batwesn the ganarator and
the electric equipment {at least ong first generator in elecirical communication with a firet swilchgear for providing powsr (o primary
comganents of 2 hydrauiic fracturing operation;, calm 1, Bach group A, B of generatars 2224, 2228 is connacied in tum to separais and
distinet groups of transformers 2204, 2238 and pumps 2104, 2108 floed components], para (045, also see Fig, 5)

LIBWel02Z doss nol disclnss wherein the slacine equipment s an eleciric drilling rig. UBWelida3 disclosas whaerein tha elgctric
zouipment i§ an eleciris dilling rig (The power generation aguipment can be used o supply any oiifieid sguipment including... drilling
rigs, para 0044} would have haen obwvious (o one of ordinary skill in the ant at ing tima of the hvantion (o modify USWeR022 with the
{eaching of USWeaidn3 for the purpose of providing power for sitfield agquipment thet dos not have access 1o & sty provided powsy grid
or that has g dynamic power load o low power facionises USWeilB%3, para DURS44).

Ragarding Claim 10, modified USWeHLZ2 discloses the system of olaim 8, wharein the genaerater i3 a8 natursl gas turbine generator, 8
natural gas generatorn, or & diesel genarator (the alsciric generators 22 can be powsred by natural gas,, para §$027).

Regarding Claim 11, modiied USWel0Z2 discloses the sysiam of olaim 8, wharein the hydraulic facturing sguipimant componants are
sefected from the group consisting of stectic hydraulic fracturing pumps, a blander, sand sguipment, s hydration unit, snd 2 data

van {Each group A, B of genersicrs 2324, 2228 s connscled in mn o separats and distinet groups of ransfirmars 2234, PP3F and
pumps 2104, 2108, a3 wall as separate and distine auxiliary trallers 22548, 2258, each including its own ancillary equipmeant, such as, for
sxample, data vans RZ7A, 2278, sand equipmaent 228A, 2288, blendars 2344, 2348, and hydration units 2324, 2328, para 40345; alen
sae Fig. 51

Regarding Slalm 12, modifled UBWeHR22 falis lo disclase the sysiem of clalm 11, whereln the load shedding panst prioriiizes tha order in
which the plurality of hydraulic frecturing equipmeni componants and the slectic drilling rig will be daactivated. USWelisa3

sohes whersin the load shedding pane! prioritizes the order in which the plurality of hydrauiic feachuring squipment componsnts and
< agquipment will be deactivated (ioads ars shad in the predetermined sequence esleblished by 8 ussr andier as defined by a user
in real-ime vin g user interactive device uniil the total current is less than the predetermined peslt tolal or untll the systesn has detecied &
stable current situation, para B088; the control sysiam can stora this information and siatistically ransiaie # to determine the pricriy of
aach sansad load, and subsequently create a priovity st (o be implemenied by an auxiiary powar sowcd in the instance when the utlily
power sourss falls, para 8078} it would have baen obvious to ong of ordinary skill in the arn at the tma of ihe nvention to modify
LISWel022 with the teaching of Baldassarre for the purpose of shadding lowar priorily loads basad on predetermined priority or reabdime
gacisions mads by the user 80 85 (0 ensure that the vitsl inads rernain connected and active whiie the auxiiary or genaraior power
solrse remains below a thrashold value (ses Baldassare, pars $130),

ing Claim 14, modifled UBSWelG22 falls to disciose the system of claim B, whersln the generator is in selsctive slecirical

nication with 2 power grid. USWellB83 teaches wharsin the generator is In ssisctive siscbical communication wilh & power

gried {FIG, 14 ustrates an example 1400 of 8 configuration for load sharing with a ulilty grid, according o an embodiment, pars

0085; snabis the switchgear units -B+- 1428-D and "C4- 1425-¢ {0 load share between the generator seis 1405-a, 1405k, 1405-¢, 1405
g and the uliiity grid, For exampls, i the utility grid is ransmilling power 2t 88 kY, the ransformer 1848 can step down the §8kY voltags
to 13.8 KV for use by the micragrid. in this configuration, power can be aither provided o the grid or supplementad from the utiiity grid
during times of peak power demand, para §0BE). 1 would have been obvious 1o ons of ordinary skill in the ait at ths tme of the invention
o miodify USWaIRR?2 with the teaching of USWeliRS2 for the purpoese of allowing for power transfer to and from the grid as needad (seg
USWelSB3, nara 008G}

Ragarding Claim 16, USWeHDZY falis to explicilly discloss the mathod of claim 15, further comprising: powsaring an sisctrio drilling vig with
tha generator, USWaelS33 discloses wharain the slectris eguipment is an glectric drilling rig {The nowsr generation equipment can be
used o supply any oiifield squipment incliding, . drilling rigs, para 00484}, it woukd have besn cbvious o ong of ordinary skilf in tha art at
e fima of the invention 0 modify USWeHD2Z with the teaching of USWeilEES for the purpose of providing power for olifisld equipment
i@t dos not have sccess 03 uiility provided power grid or that has a dynamic powar ioad or low powsr factor{ses USWeli583, para
00:8844).

Regarding Claim 18, LI3Weali022 fails 1o disclpsas the mathod of clalm 158, further comprising: distributing powsr from the generator io g
powar gid. USWeillB93 teaches distributing power fram the generator i 8 power grid (FIG, 14 ilustraias an example 1400 of a
configuration for load sharing with a wtilily grid, accerding to an embodiment, para 0085, enabils the swilchgear units -8B+ 1425.-b and "G
+o 1425-¢ 10 Ioad share between the gensraior sets 1408.a, 14055, 1405-¢, 1405- 4 and tha uiiiity grid. For axample, i the utiilty grid is
transmitting powar at 68 kV, the ransformer 14435 can step down the 831V voltags to 13.8 KV for use by the microgrd, In this
configurziion, power can be sither provided to the grid or suppiemented from the utiity grid during times of peak power demand, para
O088). {would have baen obvious o one of ordinary skilf in the art at the time of the invention o rmodify USWelORT with the {eaching of
USWeltn3 for the purpose of sliowing for axtra power ganeratad to be ferd 10 the grid (sas USWellS33, paras B088 and 0088},

Clasimis 8, 13, and 17 maet the oritaria sat out in POT Article 33{2}-(3), bocause the prior an doss not teach or aify sugyest

Regarding ciaim 8. the prior arl of regord, individusity or in combination, does nolieach or faitly suggest the systom of claim 3, whasein
the fnad shadding panel is programmed o deactivale the blender after other elechric load components are desciivatsd.

Regarding olatm 13, the prior art of record, indiviguatly or in combination, duss oot teach or fairly suggest the sysiem of dalm 12, wharein
the load shedding pans! is programmed to deactivate the bender after other hydraulic fraciuring squipment components are deactivetad.
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Regarding chaim 17, the prior art of record, individually or in combination, does nol teach or falrly suggest the method of alair 158,
wharein the plurality of hydrawtic fractuning equipment includes et lsast one Blender, the method funther comprising: priorifizing the
deactivation of the phurality of hpdraulic fracturing sguipment componants s that the &t lsast ong biender is deactivatad only after olher
hydrauiic fraciuring eguipment is deactivaied.

Claims 1-20 mast the oriteria set out in PCT Article 334}, and thus have indusidat applicabifity because the subject matter claimad can
g made or usad in industry,
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